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V F i  

The operating budget has been coapleted. 
Designated Programs was made good (h September). 

The de f i c i t  in funds f o r  Washington 

The over-all expenditures were in g o d  balmce Vi,tL the  budget; they were 
respectively 6.@ and 14% 09 budget a t  the end of Jlyly arrd August (approxi- 
mation). 

1. Reactor and FJeLs 

Outs+mding resistance to Ls,tergra.nula,r corraeian in hot water or  steam 
at  temperatures LQ t o  400-5W°C offers hope f o r  use of one of the new 
"super" a~uminm ~ 0 3 s  (con--t,aFrring q m * i t i e s  of nickel, iron, 
and titsni.sn) a6 fue l  jecket material in high-temperature water-cooled 
reactors such as an IPR o r  PRPR. Further tests w % C  evalua+,e their  
unifarm corrosioa ra te  aC, hi& water srsrface-velocity f l o w  conditicne, 
and indude considerations of neutron ecommy and metallurgical form- 
abi l i ty .  

Two stabless s t e e l  clad 7-rod cluster  elements were successfully dis-  
cWged from the K tfiru hole f ac i r r ty  a f t e r  an exposure of lo00 MWD/T. 
Preliminay v i s a  examicatLon reveded no evidence of warp, swelling, 
growth, o r  hot spots. 

A series of Qfaraulic flow laba-ra-bozy .tests of t3e flow d.pmn3.c~ in 
Harford reactor out le t  f i t t h g s  prc-dded precise c e w  data which 
will be used f o r  reactor process cantrol. 

An a U ~ y  of twc weigkt p e ~ c e n t  V-235 i .z~ metallic tEzolrLvm has a5tafned 
a calculsted q3rrs:ne 02 13,ONl  MWD/T in the MI!R with ao indication 
of weigh", 1 0 ~ s  or  deosi",r !:kmge. 

r3md end-closures have been pxdcced experimentally on eo-extruded 
Zircalojr-2 u~a~iiur!  frzel elemer?t,s by welding on a plug-type ZFrcafoy 
cap employing a@ elect-roo-bem VBCUUII: weldbg tecbiqu=.  

The high tempe,rature grqhi-Le irradia%ion experiment in the E R  has 
success~fuUy completed two out of the four planned MTR cycles wi,tlr 
temperatures being controlled at 975: 750: 750: and 600'C f o r  the 
four samples. naplopent of new vitreous alumina insulation f o r  the 
thermocouples ha6 solved a prev5ctus problem of thermocouple fa i lure .  

All desi@ cr i ter ia .  f o r  the PRFR have been issued, and the detailed 
design f o r  Phase I is 79$ complete. 
for  the reactor has been issued. 

The PrelFminary Safeguards Analysis 



2. 

Ball-milling of PWR-grade I . C ~ . ~ U I C  dioxide h a s  permit.J;ed sintering to  
9% of theoretical  decsitjr at. 1503°C vice the p rev iau  1750 C t q e r s -  
ture  employed. 
and mahtenance. 

This can lead t o  substmtfal  sa-dngs in Fatmace operation 

IIot swaging of sintered and gromd ura~iunr  dioxide k a stair-less s t ee l  
jacket resulted in a density 94% of tne theoretical. 

A p r o ~ s i n g  new low-cost teckfque  i s  b e k g  evaluated f o r  jacketing 
plutonium-aluminum alloa-. 
t o  force the molten p l u t o n l m - a l ~ ~ u m  into the evacuated jacket tu3e. 
E-xperlmerrta3 eqIQrment has alsci been desl2ped tl3 Frjec% the h-A1 ht;o 
the can by means of a l ? y d ~ ~ ~ u l i c :  Fist,on. 

m a  hvolves employing a+aspherPc pressure 

Three t e s t  fue l  assembEes corit.aiz?.i.ng PuOe-hpregnated graphite are  
being fabricated f o r  PCTR t es2hg.  

Plutonium ?he1 cycle analysis studies have pixtied out that differezt  
reactor designs may be required tocptimize f o r  Suciing p1uConia imtead  
of U-235. 
except that  it has a 100-fold gree2;er crass-sectior, a reactor desigaed 
to opemte eff ic ient ly  ~ & % b  plutor?.ium elemests c m t a h h g  Pu-240 should 
have a higher resonaace e s c q e  pr&atlLlity t k m  3rre designed f c r  V-235 
el-ts . 

Since ~u-24U is a ferk i le  materiai andogous t o  ~ r ~ ~ z i ~ m - 2 3 8  

Studies related t o  P i  imiuiied: 

( a )  denonstration of ecmmi;: s$&m of present s isple  clean up of 
the solvent; nei%er fresh eclvec% nor exkravflgart- cleaned 
solvent adds mxh t o  decm.t-tion. 

(b) proof of radiation stabiliTy of the cesiua: z k c  ferrocyanide i~ 
the process f c r  c e s i m  irok';ion. 

( 2 )  an inrpmved cesium sca-rmgkg Fmcess t b $  red-wes costs.ir- several 
mys. 

further satisfaction witk tri-n-octylamhe as compared with TBP. 
This has interest  f o r  Np isolation, f o r  the Recuplex process, and 
f o r  PRP. 

(d)  

(e )  m e r l i t e  IRA-401 resin shows adequate radiatcol? s tab i l i ty .  

3 
In handling UO 

tion of Eumpopia t o  the process; same limitations such 86 risk of precipi- 
t a t ion  were studied. 

there i s  an improved scrubber system f o r  taking out UO 
in car- iner  of ;i' -gas. The react ivi ty  of the oxide is improved by addi- 
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In support of PRP, a continuous production method f o r  PG- 
by reaction of Pu02 and Al in cryolite shows pronise. 
d i f f icu l ty  in dissolvLng Pu-Al-Si fuels reduces our in te res t  in suck 
ma-berids. 
In air t o  U03. 
reduction 

The =ea$ 

Reject UO2 eleaents can be recovered s i m p l y  by fiesting 
This is restored to fue l  grsde U02 by hydrogec 

!5e ZLrf1e-x process fo r  diasolvkg Zircaloy is quite sensitive t o  
presence of an oxide film. 
shows tha.t ultra-violet  li&% ca5alysis occprrs is the presence of formic 
and hydrofluoric acids; there might be some reluctance, however, t o  using 
mu& fo-rmic acid in a plant pro-" p-ss. 

Exploratory work on a possible W4 product 

In the work suppc&;;;Zgre io- monitoring, substarrtial hnrpm-nts Fn 
measurement of Ru106, Sr  8 *, and flo were achieved. 

ApFzwpriate protection OS titanium against corrosion in the D a r e x  
process was demonstrated. 

In service work for tke  benef%$ of I P D ,  controlled use of a detergert 
t o  desontamfnste the reactor rear face and thus reduce personnel ewo- 
s u r e  was shown feasible; tM5 technique would nc+, release the actfir"it.y 
held up in retention basins. 

Trace cmtamination of a Ea~Sord townalte w e l l  was due t o  a water mound 
at 1W-F Area from effluent piping leaks. 
that this contam-inetian did not come from the separa%ims area. 

It was 3mpo-*tant t o  be sure 

Earth sciences ac t iv i t i e s  included a demnstra%fm of specific retention 
which is only 60-76 of the pl-e~Lously used valse. W s  w i l l  limit ss9e 
disposal practices. 

T,fnlna of a c2ib with ca lc i te  or  limestone m y  be a good way t o  remove 
tLe  troublesome stmlltiwn i s o t q e s .  

3. Physics and IIlSt*=EbE 

In experiments f o r  design of a dissolver fo r  enriched slugs a large 
decrease in react ivi ty  was observed when water was replaced by uranyl 
niCvrate solution Indicating that pa r t i a l  dissolutim of the slugs leads 
Fr: the  direction of substantially increased safety margins. Up t o  tu5 
t i m e  the possibi l i ty  that p a r t i a l  dissolution would be less safe could 
not be ruled out. 

For the IPR, the program of buckling measurements has progressed t o  the 
p o h t  where the maxbm buckling and the "cross over" point may be 
specified for 1.66" sol id  natural uranium metallic elements. Contrary 
t o  expectations, the buckling at small l a t t i c e  spacings using MIPI3 
coolant was not intermediate between water and air, but was higher than 
either.  
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The temperature coefficient of the 19-rod oxide cluster l a t t i c e  for 
the PFPR was found t o  be n e s t i v e  with a numerical vdue  80$ of that 
used for design scoplng. 

Atmospheric physics Operation has made substantial progress in develop- 
ing  improved methods f o r  predicting diffusion in stable atmospheres from 
a knowledge of obsemble  meteorological parameters. 

The math-tical rigour of the methods used t o  calculate one reactor 
physics parameter, *e themd. ut i l izat ion,  has been studied w i t h  the 
result that a series formulation fo r  an exact calculation has been 
developed which i s  applicable In certain limiting cases and wbich 
al lows an estimste of error  in ran-limiting casesr 

A hazards study, f o r  indicating contabnent and isolation requirements, 
has been uade for the Cr i t ica l  Mass Laboratory. 

4. Biology 

Zn65 &owed a l5O-day half- l i fe  in bone of rats. 
times longer than the value used in deriving the M P C .  

This is about six 

The "observed rat io"  used t o  re la te  Sunshine Unit measurements t o  
strontium hazards was found t o  be a variable. 
further question of the legitimacy of the S.U. 

This observation brings 

A new coqlexing agent seems t o  be more effective than EDrllA in removing 
plutonium. However, it is  somewhat more toxic than EIIIIA. 

Technical and Other Services 

Four cases of suspected tampering with personnel meters have occurred in the 
last four months. 
the film badge. 

In each, unexplained and unlikely doses were detected on 

The new film badge in current use thmughout HAPO pernritted the re-evaluation 
of exposures received in plutonium work. 
cent reduction in the dose recorded t o  f i l e .  
CPD was i n  i n  t h e i r  Finished Products Operation relat ive t o  our annual 
Workhg l i m i t .  

The over& effect was a 15 per- 
This eased the tight position 

Other industrial uses of the Columbia River require careful review of t he i r  
potential inter-action with HAPO operation. 
consideration near the 300 Area; the pulp and paper plant planned fo r  loca- 
t ion  at  A t t a l i a ;  and the uranium ore refinery a t  Ford, Washington. 

These include the dam under 

One case of minor plutonium deposition was confirmed in August.  
nuniber of cases of plutonium deposition on record is 206. 

The t o t a l  
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(a) design of an experiment t o  select  an aluminum alloy with 
minimum corrosion Fn reactors 

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

(c) coordination of the at t i tude survey 

Progress on the Laboratories' projects was substantially on s&edUle, with 
the exception of CA-658 - Shielded Personnel Monitcring Sta+;im. 
is a f f e d + a g  our general schedtilktg of improved measurements of radioactive 
depos4,ts in the body. 

There was a substantial  cut-bask ir. the Technical Information force t o  
achieve cost reduction. 

That delay 

Supportfag Functions 

1. Financial 

PreJLid~mry work i n  connec%ion with the paperwork problem in HLO i s  
almost camrplete. 

Measurements dsta required f o r  the balance of tMs calendar year includes 
a firming up of 1957 goals by ear* September with a reporting of accomp- 
lishments f o r  1957 and a forecast G ~ D  goals f o r  1958 t o  be submitted before 
the end of the yeax. 

APED, San Jose, is  seeking approval of a procedure whereby HAP0 w i l l  be 
b i l l ed  fo r  consultation services b i l led  by APED. 
t o  be $lW per day and an approved procedure is  expected in the near 
future. 

The rate is  expected 

Physical Fnvertories of minatal led catalogued equipment are proceeding 
on schedule with the equipment in the custody of Pkysics and Instruments 
Research and Development Operation scheduled f o r  September 1. Also t o  
be inventoried in September are  precious metals and special  materials. 

(See also Budgets and Costs) 

2. E$lp l o p e  Relations 

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

1 2 3 1 4 5 2  
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The Hanford portion of t he  AEC-ASEE Summer Professors I n s t i t u t e  and 
the AEC Radiological. Physics Fellowship Training Program concluded 
during the  month. 

Courses attended by HLO personnel during the  month included "Under- 
standing People", "Data Processing", "Instructor  Training f o r  PMS and 
L" , "Written C o d c a t i o n s "  , aad "Secretarial-Cle-rical Training". 

Seventeen suggestion awards anounting t o  $150 were paid t o  16 HLO 
employees. 
t o t a l i n g  $2990 and representing a savings of $35,098. 

For the  year t o  date EL0 has paid 70 suggestion awards 

R e g i o d  MonitorLng negotiations are continuing w i t h  t he  prima,ry 
problem current ly  that of sen ior i ty  as a result of t h e  Company's 
latest proposal t o  the  m. 
There have been no fu r the r  developments In the Wonacott a r b i t r a t i o n  
case or the Maki grievance. 

Three grievances were received during A u g u s t :  
mis-assignment of work and one t o  d i s t r ibu t ion  of overtime. 

two pertaining t G  

There were 25 medical treatment i n j u r i e s  with a frequency of 1-34 
as compared with 2.15 last  month. 

Ten secur i ty  violat ions i n  August broughtthe unsat isfactory t o t a l  
f o r  1957 t o  74. 

BM Parker: l t  



TECW?!ICAL ACTIVITIES 

A. FISSIOKABLE W3ERIALS - Z C X J  PROGW 

1. METALLURGY PROGRAM 

Corrosion Studies 

Performance of New High TemTseratilre Alloys.  
water o r  saturated steam, M-388 cr M-400 alloys provide adequate r e s i s t x i r e  
t o  intergranular a t tack .  The a l loys  M-388 and M-40G are l o w  nickel a l l o y s ,  
r e l a t i v e l y  insens i t ive  t o  metallurgical history and readi ly  formed into 
cans 'by impact extrusion. Several other alloys a re  approximhtely simiic-;r 
i n  corrosion res i s tance  a t  t h i s  teniperature, bu t  a r e  less desirzble frox 
the standpoints of neutron cross section o r  metallurgical p roper t ies .  
However, even more resis tant .  a.lloys are required i n  e?plications where 
temperatures might rise over 350 C even loca l ly .  
cocducted t o  evaluate the  res i s tance  t o  intergranular a t t ack  of candidate 
aluminum a l loys  i n  steam a t  temperatures up t o  the  melting point of a luni -  
nun. Tests a t  400, 500, and 65.0 C are summarized i n  the  following table: 

A t  temperatures of 350 C in 

Tests are currently b e i n  

RESliLTS OF STElAM P3ASE CORROSION TESTS 

Alloy 400 C, 8OC Dsi 500 C, SCS p s i  670 C, 500 p s i  
$8 Hrs 120 Y r s  24 Hrs 24 H r s  $: 

M-388 OIL 
M-400 OK 
A-203X Alcoa OK 

192263 Alcoa OK 
1.92264 mcoa  OK 
192265 U c o a  OK 
10182 Chalk River - 
lCl97 Chalk River - 
:iereal 4 - 

A-203 ANL - 

Failed 
Failzd 
OK 

Failed 
Failed 
OK 

- 

- 
- 
OK 

- 
1 of 2 failed 
OK (1 sample) 
Failed ( 2  samples) 
Fallsd (2 samplesj 
OK ( 2  samples) 
OK ( 2  samples) 
OK (1 sample) 
OK (1 sample) 

* General indications of s q i e  melting. 



Al-2 

Composition, (nominal*) 

Mn Mg Zn C r  N i  T i  Be Z r  -------- Cu Fe S i  -- Alloy 

M- 388* - 0.5 - 
M-bOO* - 1.0 - 
A - 2 0 3  AmL* - 0.3 
A-203 Alcoa - 0.3 - 
192263 0.03 1.44 0.08 
192264 0.02 0.34 0.10 
192265 0.75 0.38 0.08 
10182* - 0.5 0.2 
10197* - 0.5 0.2 
Aereal 4 - 0.75 0.15-0.3 

- 
0.06 
0.05 
0.05 - 

- 
0.03 
0.02 
0.02 - 

0.02 
0.02 
0.02 

0.02 
0.35 
0.02 

1 .o 
1 .o 
5 . 5  
5.5 
1.38 
2.64 
4.34 
0.5 
2.0 
1.75 

- 
0.2  
0.2 
0.02 
0.02 

0.2  
0.2 
0.2 

0.03 - 
o .05 
o -05 
0.05 

- 
o .05 
- 

Preliminary conclusions from these tests are as follows: 
dLuminum d l o y s  are s ign i f i can t ly  more corrosion r e s i s t a n t  ( t o  intergranular 
a t tack)  than M-388 and M-400, (2)  differences e x i s t  i n  the  corrosion resistance 
of A-203 a l l o y  made a t  d i f fe ren t  labora tor ies ,  (3) requirements f o r  titanium 
(e.g., 0.2 w t  $) exceed the  nominal 0.01 t o  0.03 w t  % normally believed adequate 
t o  effect gra in  refinement (see 10182 and 192263-4), and ( 4 )  quant i ta t ive  t e s t s  
of longer duration are desirable.  

(1) some of the  new 

Zirconium i n  Organic Fluids. 
and jacketing materials i n  an organic cooled reac tor .  
zirconium i s  i t s  a f f i n i t y  fo r  hydrogen which i s  one of the  decomposition 
products of an organic f lu id .  
pressure of hydrogen i n  the  system would normally be kept low. 

Zirconium alloys are candidate materials f o r  tube 
Tke main disadvantage of 

However, i n  an organic cooled reac tor  t h e  p a r t i a l  

Tests are being run with zirconium a l loys  i n  M P B  i n  pressurized refluxing systems 
feeding and bleeding with helium t o  main%ain low p a r t i a l  pressures of hydrogen 
i n  t he  system. Gas samples taken from the  system a t  the  end of 22 days showed 
0.05$ H2. The first  zirconium samples were rencved froE the 375 C t e s t  a t  the  
end of 22 days and showed no appreciable weight gains. Analysis of these zir- 
conium a l loy  samples showed only 9 ppm hydrogen compared w i t h  1 2  ppm before 
tes t ing ,  indicating no pick-up of hydrogen by t.he zirconium. Samples were 
a l so  removed a t  54 days and show no appreciable weigh5 gains (0.0004 @n). 
results of the  92 

The 
ana lys i s  on these samples have not y e t  been received. 

Radiome+,allargy Examinat ions 

Post-Irradiat ion Testing; of Depleted Urani,um Tensile Sanqles (GEE-3-22) ( RM-186) 
Two preformed, depleted uranium t e n s i l e  samples,-canned i n  NaK-filled Zircaloy-2 
capsules, were irradiated i n  the  MTR t o  1 . 7  x 10'9 nvt according t o  GER-3-22. 
After i r r ad ia t ion  the  samples were t e n s i l e  tested t o  determine the  change in  
mechanical proper t ies  of uranium. 
ment and l o s s  of d u c t i l i t y .  
one inch gauge length; the 0 . 2  percent y ie ld  strength had increased 40 percent, 
and the ultimate strength had increased 5.7 percent from t h e  unirradiated 
control samples. 

The tes ts  a t  room temperature showed embrit t le-  
The elongation had decreased 54 percent over the 
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up t o  6.7 x 10l8 nvt  ( integrated f a s t  mutron f l u ) .  
t o  remove damage by two mechanisms. 
anism is completely recovered i n  t h i s  low temperatwe range. 
accounts f o r  less than half  of the  t o t a l  i r r ad ia t ion  induced damage as 
measured by changes i n  the  l a t t i c e  parameter. DPEl hardr,ess values f o r  
samples representing the  t o t a l  range of exposure l eve l s  ( in tegra ted  f a s t  
neutron fluxes of 6.5 x 1016 %o 1 . 2  x 1020) have been obtained which 
cor re la te  w e l l  with l a t t i c e  parameter and l i n e  broadening data. 

Annealing appears 
Dmage removable by the f i r s t  nech- 

This  damage 

Exposure Guide f o r  Fast  Neutron Radiation Ilasage i n  Metals. 
being sade fo r  the p q o s e  of Triblisning a guide vnic5 car  be used f o r  

A study i s  

fast qeutron damage s tudies  i n  the Eanford -Cani>m-grapbi?e o r  f,ze MTR 
reactors  The damage incurred 5y non-fissionable ne+als,  s - x h  as reactor  
s t r t lc ta ra l  par t s ,  i s  the  r e s u l t  of the  fast neutron f l u ,  rather than t h e  
%hemal flux, which i s  the pr inc ipa l  cause of f i s s ion  damage i n  the  
f i ss ionable  f u e l  mater ia ls .  For t h i s  reason the 9qe runen ta l  approach t o  
rad ia t ion  damage i n  non-fuel n e t a i s  i s  necessar i ly  d i f f e rec t  from t h a t  
used i n  t e s t i n g  fuel e l m a n t s .  
experimental problem i n  the  f i e l d  i s  the a e a s i r e x c t  of the fast neutron 
f lux  and the f l u x  d i s t r ibu t ion  i n  energy. 
t o  Eeas-ue the  f l r r x  d i s t r ibu t ion  in  energ j  3y m a n s  ~f fast  threshold in ,  p )  
and ( n , d  ) react ions [see j. B. Trice (t:F-$5-lO-lbO), and C .  A. Bruch 
(KAPL-M-CAB-2)] . 
thresholds f o r  the react ions a r e  so high tha$ the nethod i s  insens i t ive  
t o  %he f lux  dfs t r i3uf ion  i n  the bpr+iaEt  e n ~ r g y  ra::p below 2 Mev. 

It I s  generally recognized t h a t  the  biggest  

Racer,? a t t - m g t s  have been made 

Although the inethod i s  qui t s  good i n  pr inc ip le ,  the 

Neutroc diffusion (Femi Aqej 
has p o v e n  successfril i n  the neutron e - ~ e r g j  rang? f r m  them.al up t o  10 
MeV. This method has been apglied t o  o5 ta in  +,h+ ce-- tc~-r  of the  neutzou 
energy spectrum i n  an ez?ty p o c e s s  tu+ i n  ;rar, im-qraphit .e reac tors .  
Docunent HW-5175; shows the shape of fne  flix dl~'r;'~mf;on in  energy i n  a 
flexible weighting func5ion fcm. It is 50 ?P JS& ir! ccij imction with 
da%a f=om fast neutror, aoni tors ,  whizh a r e  s%siti-i= ths insgri5ude of 
the  integrated fl-uc i n  a short  regior- of YeLtrcn .?nprgy (2-10 Mev) f c r  2 

short  period of time up t o  t w o  w?cks. 
ga r t i cx la r  experwent a r z  xsed t o  ~ . o n a l ; s e  t h s  ii5Yerec?lai 5-u dis -  

t r i3ut  ion spectrim. 

t r ea t zez t  t o  ralc.da?e the f l ~ x  dis5r ibut ion 

. 

?':-$? fas5 ::.L, zor.ic.or data f o r  a 

In te rna l  Fr ic t ion .  In te rna l  f r i c t i o z  k p n l s  cc-! +he caracify of a so l id  
t o  convert mechanical energy of v rb ra%io i  ictc i? 'er .a l  energy. Tnis 
causes dmFing or' the  osc i l l a t ions  of a s o i i d .  
infernal  f r i c t i o n  as a researzh too i  s ~ i d y  r r a 5 i a - i o c  damage, g ra in  
growth, cold work, e t c ,  A tors ional  p?rci*l'ra cara?le G f  lrleasurlng the 
in te rna l  f r ic5 ion  of wires smaller than 12-062 inch ?as been assembled. 
The in t e rna l  f r i c t i o n  of several  ancealed z::coni*m wires has been 
measured. The apparatus gives repo&ic lb lP  rysdllrs fcr each wire, but a 
coxparison of r e s u l t s  f r o 3  one w i r ?  t o  a n o t h r  shcus as x w h  as 40 per- 
cent var ia t ion .  A c loser  exaninat tm of  ",e var i ab le s  assoeibted witn 
the h is tory  of each wire i s  'seing made. SiK zirron;inL wires were irrad- 
ia ted  at room temgcrature ir the  0x8 te 2 t o t a l  in%egrs te?  flux of about 
7 x l 0 l 1  nvt 

1'; i s  poss ib l?  t o  use 

The insernai f r i c t i o n  03 +he Tirst wire w a s  measured a t  
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Rupture GEX-4-20-G (RM-195). Two ceramic urani fue l  elements 
were returned from the MI?i a f t e r  an exposure of one MWD/T t o  determine the 
nature of the rupture which occurred i n  one, o r  both of these pieces .  A 
crack w a s  found i n  the inner weld of the cap end of piece GEH-LG-3 while 
the other  piece GEH-4G-1 appeared t o  have no defects .  

Production Test IP-32-A I r r ad ia t ion  of Insulated Slugs (RM-176). Three 
four-inch cored insulated na tura l  uranium fue l  elements were exposed t o  
about 600 MWD/T i n  KW Reactor. 
ment revealed p i t - type  corrosion i n  the can surface, and t h a t  the  slugs 
had elongated 0.6 percent (0.025 t o  0 .O3O i n .  ) , and the  diameter had i n -  
creased from zero i n  one case t o  0.015 %o 0.OX) inch i n  the o thers .  

Pos t - i r rad ia t ion  examination and measure- 

Basic Metallura Studies 

Electron and Optical Microscopy. 
and fue l  materials causes pronounced changes i n  the propert ies  and per- 
formance of such materials. Since the mechanics of neutron bombardment 
and f i s s i o n  a r e  atomic i n  scale ,  the composite in te rac t ions  very l i k e l y  
manifest themselves on a microscopic sca le .  Optical and electron micro- 
scope s tudies  of the microstructure of irradiated mater ia ls  a re ,  therefore ,  
being conducted. 

Radiation damage t o  reactor  cladding 

A device f o r  remotely breaking irradiated impact specimens.has been put 
i n to  operation i n  Radimetallurgy. Replicas of the  f rac ture  interfaces  
of a 150 MWD/T (0.02a/o) and a 300 MWD/T (0.03 a/o) impact specimen of 
uranium have been successfully prepared. A 600 MWD/T (0.07 a/o) and a 
1000 MWD/T (0.11 a/.) specimen w i l l  be f ractured and rep l ica ted  next. 
On the  basis of p r i o r  e lectron microscopy of f rac ture  surfaces of irrad- 
iated uranium, t h i s  study should supply fundanental information contribu- 
t i n g  toward understanding the embrittlement of uranium as a r e s u l t  of 
reactor  i r r ad ia t ion .  

Considerable op t i ca l  microscopy has been conducted on rep l icas  of a 
metaliographic specimen of uranium which had been i r rad ia ted  t o  a t o t a l  
atom burnup of 0.1 perceot. Camparison of the same area of the specimen 
i n  the pre- and pos t - i r rad ia t ion  s t a t e s  shows a general increase i n  the 
extent of micro-twinning. The macro surface roughness appears t o  increase 
with increasing reactor  exposure. ReFlicas of t h i s  specimen w i l l  be 
studied i n  the electron microscope. 
and three  specimens irradiated t o  t o t a l  atom burnups of 0.03 percent, 
0.07 percent,  and 0.1 percent have been &termined. The respective values 
a re :  19.01, 19.01, 18.99, and 19.00. It would appear that the dens i t i e s  
a r e  not s ign i f icant ly  changed. Hardness values f o r  the  specimens w i l l  be 
determined short ly .  

The dens i t ies  of a control specimen 

Annealing of Radiation Damage i n  Molybdenum. 
are being studied by x-ray d i f f r ac t ion  a f t e r  i r r ad ia t ion  t o  improve the 
basic  understanding of i r r ad ia t ion  damage i n  metals. Low temperature 
(100 C t o  200 C )  annealing s tudies  of i r rad ia ted  molybdenum have been 
successfully completed. The spechens  annealed had received exposures 

Molybdenum and zirconium 
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room temperature about 40 minutes a f t e r  i r rad ia t ion  was completed. 
ac tor  i r rad ia t ion  apparently affected the  in te rna l  f r i c t i o n  since several 
measurements showed an increase of in te rna l  f r i c t i o n  with time fo r  
approximately 1-1/2 hours a f t e r  the  f i r s t  measurement. 
surements indicated no fur ther  increase i n  in te rna l  f r i c t i o n .  

R e -  

Subsequent mea- 

An insulated container capable of maintaining the wires a t  a temperature 
of about -80 C during i r rad ia t ion ,  by means of re f r igera ted  helium, was 
fabricated.  This should "freeze i n "  a higher equilibrium number of de- 
f e c t s  produced during the i r rad ia t ion .  
nitrogen temperature u n t i l  t h e i r  in te rna l  f r i c t i o n  can be measured in  order 
t o  r e t a in  a maximum amount of the  i r r ad ia t ion  damage. Tests were made t o  
determine the importance of temperature f luctuat ions around room temperature 
and the e f f e c t  of var iable  depths of o i l  i n  the o i l  dashpot used t o  dampen 
extraneous vibrat ions.  

The wires w i l l  be stored a t  l iqu id  

Fiss ion Product Mobility Exp eriments. 
the noble gases, krypton and xenon, produced by f i ss ioning  of uranium have 

The diffusion and agglomeration of 

resulted i n  pronounced swelling of i r rad ia ted  f iss ionable  mater ia ls .  
swelling appears t o  be markedly dependent on i r r ad ia t ion  temperature and 
U-235 burnup. 
used i n  proposed reactors ,  a basic  study of the  diffusion r a t e  of those 
gases i n  pure metals and a l loys  e i t h e r  i n  s ingle  phase or  bi-phase has 
been i n i t i a t e d .  The e f fec t  of a second phase i s  of very basic  i n t e r e s t  
because of the  poss ib i l i t y  of t h i s  phase ac t ing  a s  a prec ip i ta t ing  s i t e  fo r  
t he  gas atoms. 
phase and bi-phase. 
t o  that i n  pure s i l v e r .  
0.10" th ick  f o i l s .  
heat t rea ted  t o  meet three c r i t e r i a :  
c ip i t a t ed  i n  a uniform dispersion, ( 2 )  the  secondary phase p a r t i c l e s  should 
be of approximately uniform s ize ,  and (3 )  t he  grain size of the continuous 
phase should be uniform in  the  d i f f e ren t  a l loys.  The heat treatment i s  
necessary since there  must be no prec ip i ta t ion  of new secondary phase 
sites, nor growth of some of the  ex is t ing  p a r t i c l e s  a t  the  expense of 
others .  In  other  words, the a l loys  w i l l  be brought t o  an equilibrium in  
the  three processes: (1) prec ip i ta t ion  of copper, (2) coarsening of the 
copper prec ip i ta te ,  and ( 3 )  coarsening o r  re f in ing  of the grain s ize ,  
before the diffusion test  begins a t  any one of the three temperatures 500, 
600, and 700 C .  
from the  "sweeping-out" e f fec t  by moving grain boundaries and prec ip i ta t ing  
secondary phase. 
t o  "over-aging'' gives a very uniform dispersion of the  secondary phase and 
the  grain size. This has been shown by a series of metallographs. 
ever, after f ive  days a t  t h i s  temperature, there  is  s t i l l  some evidence of 
coarsening of the  p rec ip i t a t e  a t  the  expense of smaller p a r t i c l e s .  
heat treatment w i l l  be carr ied out  f o r  longer times i n  order t o  e s t ab l i sh  
the  equilibrium microscopic s t ruc ture  of t h i s  a l loy  a t  700 C .  
a l l oy  w i l l  be fu r the r  heat t r ea t ed  a t  600 C and 500 C u n t i l  the  equilibrium 
s t ruc ture  is  established a t  these temperatures. 
fur ther  prec ip i ta t ion  a t  the  lower temperatures w i l l  take place on the 
ex is t ing  secondary phase p a r t i c l e s  and increase the  s i ze  but not t he  number 
of p a r t i c l e s .  

This 

Due t o  the possible e f f ec t  of such swelling on fue l  elements 

Alloys current ly  under study are  Ag-Cu, both i n  s ingle  
Diffusion of the gases i n  these a l loys  w i l l  be compared 

These a l loys  have been prepared and ro l led  in to  
Before making the diffusion studies,  the  m e t a l  w i l l  be 

v i z . ,  (1) the  copper should be pre- 

This w i l l  separate the  prec ip i ta t ion  e f f e c t  of the gases 

Heat treatment of an Ag - 8.8 percent Cu a l loy  a t  700 C 

How- 

The 

Then, t he  

It i s  hoped that the  
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Thermocouple I r rad ia t ions .  A knowledge of %he e r ro r s  i n  temperature 
measurements using thermocouples i n  a neutron flux is  e s sen t i a l  f o r  the 
quant i ta t ive  evaluation of the results of neutron i r rad ia t ion .  Due t o  
a lack of such information, a program of meastlring thermocouple s t a b i l i t y  
in-reactor is current ly  i n  progress. 

A four th  aluminum lead  capsule has been fabricated and is  being bench 
tes ted .  
CorrecCYed a t  present .  A program of t e s t i n g  the wire-leads t o  be used 
in-reactor  has been s t a r t ed  i n  a control led a+.mOSghere muffle furnace. 
These tests are f o r  the m > o s e  of est,ablisb:rF l i f e  e-qectancy of the 
various couples i n  a number of  atnm2heras. 

Certain inadequacies discovered i n  i n i t i a l  t e s t s  a r e  being 

In-reactor t e s t i n g  of sheathed leads  i s  current ly  awaiting the a r r i v a l  
of quartz f ibe r  insulated wire on order from the Revere Corporation. 

Compound Layer Formation. 
a l loy ing  occurring i n  the U-Pb systen. Oxide-free irrsnium specimens 
were dipped i n  a 600 C lead  bath producing a slushy o r  seai-sol id ,  ad- 
hering coating which remained on the spechen  upon rencvai from the  bath.  
Microscopic examination revealed gyrophoric UP33 p a r t i s l e s  dispersed in  
w h a t  appeared t o  be UPb3 + Pb eutec t ic .  A p l o t  of the thickness of the  
layer  against  time produced an exponential curve increasing with time. 
Oxide-free uranium specimens were oxidized f o r  varying times a t  110 C 
and dipped in %he 600 C l ead  bath f o r  1500 seconds to study the e f f e c t  
of the  oxidized surfac? on the Pb-r,U reac';ioc. Res-dts were e r r a t i c  and 
inconclusive. 
surface of uranium wa6 conducted. A two-phase layer  w a s  fo,med on the 
uranium by the salt which inhibi ted a reacC,ion between the uranium and 
a 600 C lead  bath.  
s tudies .  

A study i s  being rnade of the  react ions and 

A study of the effscts of a heat t r ea t ing  salt  bath on the 

A de ta i led  report  is  i-? Frogress on the foregoing 

Dissolution Rate Stadies  wit,$ High-CarSor, 3ingot :A-asiin. Carbon addi t ions 
were -de to dingot uranilm by vacum casting, ,.isi.cg a high-frequency 
e lec t ronic  heater .  This w a s  done t o  c?etemine the e9f ?cf of  carbon content 
on the dissolut ion r a t e  of dirigot -araii~m i r i  z i t r k c  acid.  The rates cb- 
ta ined were combined with those de+,emined for 2roriuctior, samples of ingot 
and dingot uranium as w e l l  as t h a t  f o r  a nigh-carb0.i; (400 pgm) dingot 
sample prepared a t  FMPC. Although these r a t e s  vary considerably, a 
r e l a t ion  was not observed between the rate of dissolaf ion acd the carbon 
content. 
solut ion acd the grain s ize .  It w a s  concl'ided, therefore ,  t h a t  although 
carbon does have a significant,  e f f ec t  on t h e  grair, size of urenium, t h i s  
e f f ec t  depends upon the  fabr ica t ion  and heat t r ea t ing  his tory;  whereas, 
f o r  l i k e  heat treatment, the dissolu%ion r a t e  var ies  with grain s i ze  
regardless of p r i o r  fabr ica t ion  h is tory .  

Rowever, a power f m c t i o n  dces ex i s t  Setveen tne r a t e  of d i s -  

Study of High-Carbon, High-Silicon Centrifugally-Cast 'Jranium. Five 
specimens of centr i fugal ly-cast  u ran im .varying from high-carbon, low- 
s i l i con  t o  low-carbon, high-sil icon cor?ter,ts were examined metallo- 
graphically.  It w a s  determined %hat i n  :he as-cast, cor?dit,ion, s i l i con  
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had an e f f ec t  2-213 t i n e s  th@t of carbon i n  grain ref 
s i z e  of 0.13 mm diameter w a s  obtained with 1360 ppm s i l i con  and 284 ppm 
carbon addi t ives .  Altnough SOD? Eicrocracks were observed i n  a l l  of 
the specimens, the highest  densi ty  of these occurred i n  the high-carbon 
samples. 

t .  A grain 

New Fuel Element Development 

Seven-Rod Cluster Fuel Elements. A s  p a r t  of the program t o  develop a 
c lus t e r  f u e l  element, seven-rod c lus t e r  f u e l  elements were i r rad ia ted  
t o  1000 MWD/T i n  ?.he KE Reactor. me t w o  fue l  elements were discharged 
las t  month and were examined d u i n g  the Fast  e e k  througn the 20-foot 
l eve l  periscope a t  the KE Reac%or basin.  m e  fuel element seemed t o  be 
i n  per fec t  condition. 
any sign of warpage, growth, o r  swelling. All welds holding the spider 
support togetner were in t ac t .  A PLLrther i r r ad ia t ion  of 1.3 percent en- 
riched uranium rods in. d a t e r  geomek-y i s  planned t o  be charged in to  KE 
Reactor through-hole f a c i l i t y .  Exposure goal f o r  t h i s  i r r ad ia t ion  w i l l  
be 2500 MWD/T. 

No sign of rod f a i l u r e  was observed nor was there  

Self-supported Fuel Elements. 
fue l  element jacket a r e  des iGed t o  accurately pos i t ion  the  fue l  elements 
i n  smooth bore process tubes. 
standard f u e l  elements f o r  Production Test IP-&-A i s  now ninety-five 
percent complete. Eighty-eight KER s i ze  self-supported f u e l  elements were 
fabricated during August t.0 meet the  continuing requirement f o r  f u e l  
elements f o r  the  KER f a c i l i t y .  

Fuel elements with supports attached t o  the  

The fabr ica t ion  of 288 self-supported 

I & E Wafer Elenent Irradia5fon In the XI%. Tne I & E wafer element i s  of 
i n t e r e s t  f o r  present and fu ture  HA?O appl icat ion because the increased 
surface area permits higher power operation and the  wafer fea ture  providss 
increased f a i l u r e  safe ty  i n  a hot water environment. Examination of a 
specinen of t h i s  design t'nat was i r r ad ia t ed  t o  800 MWD/T 
the MIX has been completed. Bo evidence of damage other  than that re- 
su l t i ng  from mechanical handliag was observed. 

a t  70 kw/ft i n  

Coaxial Tube Fuel Element.. m e  coaxial  tube Pael element i s  of i n t e r e s t  
f o r  reactor  applicat>ion 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 la rge  inner d iaae te r  cored element but  
without the accompanying react i - r i ty  deficiency. 
specimen of t h i s  design that. w a s  irradiated t o  200 MWD/T a t  70-75 kw/ft  
has been e s sen t i a l ly  complefed. 
temperatures t h a t  exis ted i n  the cent ra l  tube during operation has not 
ye t  been resolved. Planning of the next experiment w i l l ,  therefore,  
include thermocouple temperature measurement. 

The examination of a 

Ilaeertainty i n  the estimate of the  

Inspection of Wafer Elements. 
evaluated on the basis of uniform heat t ransfer ,  closure qual i ty ,  auto- 

The C-size wafer I & E f u e l  elements were 

radiograph, and appearance. 
benef i t  of the sonobond and penetrat ion tester which have been found in- 
applicable t o  wafer type fue l  elements. consequently, the eighty slugs 

The inspection was completed without  the 



canned e a r l i e r  f o r  p i l e  t e s t i n g  are being held, perding the development of 
a penetration t e s t e r  that will correct ly 'and consis tent ly  assess the  
degree of penetration on t h i s  type of slug. One approach, which has shown 
considerable promise in  experimental trials, i s  the  measurement of the 
difference i n  at tenuat ion of a narrow x-ray beam as it intercepts  a peak 
of Al-Si i n  811 aluminum can, versus that of a similar beam passing 
through an unpenetrated can. 
t h i s  method is now being set up. 

A device t o  explore the p o s s i b i l i t i e s  of  

Bottom Pour Lead Dip Canning. To examine the  poss ib i l i t y  of eliminating 
voids i n  the  &-Si bonding l aye r  due t o  entrapped a i r  encountered i n  the 
lead  dip process, a method of admitting the molten Al-Si a t  the can bottom 
i s  being investigated.  The can and sleeve must Se preheated before intro-  
duction in to  the  Al-Si bath. An induction c o i l  i s  u t i l i z e d  t o  preheat the 
can and sleeve, and the  time-temperature cycle of the preheat operation 
has been roughly determined. 
the  containment of the  Al-Si  within the  can on removal of the,assembled 
element from the bath. 

Work i s  continuing upon the  canning cycle and 

Cold Closure Fuel Elements. 
elements requires the  removal of material  from the  can w a l l  a f t e r  the 

The cold closure process f o r  fabr ica t ing  fue l  

s iz ing  operation t o  meet the  can w a l l  thickness specif icat ion.  
been done ill the  pas t  by a l a t h e  operation. 
production rate, and qual i ty  of the  f in i sh ing  operation, a center less  
be l t  grinding machine will be employed t o  f i n i s h  the element t o  the  
specif ied outside diameter. 
elements have been ground down on the  mchice  f o r  famil iar izat ion with 
the  operation. The results achieved on toleranc$, surface f in i sh ,  and 

Work i s  continuing t o  develop 
the maximum use from t h i s  machine. 

This has 
To improve the  economy, 

The machine has been in s t a l l ed  and several  

-production rate have been sa t i s fac tory .  

ORA-1 Loop Testing of Fuel Elements. 
most sa t i s fac tory  material fo r  cladding of fue l  elements fo r  organic 
coolant service.  The major proSlem w i t h  alunimm for  t h i s  application 
i s  inferdiffusion a t  the  clad-PAel igterface.  An aluminm clad uranium 
fxe l  element with a collo4,r?al graphite a i f f .xior ,  bar r ie r  a t  %he clad- 
fue l  in te r face  is being tes ted  ir, the WA-1 ~ O G F  f a c i l i t y  f o r  evaluation 
of interface s t a b i l i t y  and service life. 
tested i n  a pressurized aut.oclave a t  $50 C .  

It appears t h a t  aluminum i s  the 

A coxpanion pisce i s  being 

Diffusion Barr ier  f o r  Aluminum 2acketed Sranium Fuel Elercents. Since 
aluminum amears t o  be the most sa:isfactory c lae  makerla1 fo r  MIPB- -.. 
cooled fue l  elements, work i s  continuing on Al-?.T diff%sion ba r r i e r s  fo r  
both bonded and unbonded aluminum clad fue l  e leaents .  A diffusion t e s t  
w a s  s t a r t ed  during July i n  which one hot-press nickel bonded, one cold- 
press nickel bonded, and one Al-Si  bonded fuel  element were held a t  450 C 
under a nitrogen pressure i n  excess of 1000 p s i  f o r  212 hours. A t  t h e  
conclusion of t h i s  period the fue l  elemen+,s were exanined. The cold- 
press  nickel bonded fue l  element had b i i s t e red  a t  four points and w a s  
removed from the tes t .  
ing w a s  caused by A1-U interdiffusion a t  four p o i n t s  on the uranium core 

Subsequent examination revealed tha t  the b l i s t e r -  
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t h a t  had very t h i n  o r  no nickel deposit wnere the holding re  contacted 
the uranium i n  the p la t ing  bath.  The remaining two fue l  elements were re- 
turned t o  the autoclave fo r  an addi t ional  82 hours a t  450 C .  
t h i s  period the fue l  elements were once again examined and found t o  be un- 
changed. 
element with a "dag" interface ( see  ORA-1 Loop Testing of Fuel Elements) 
were placed i n  the autoclave and the  t e s t  i s  continuing. 

A t  the  end of 

The two fue l  elerrents and an addi t ional  aluminum canned fue l  

Uranium monocarbide, a material that has r e l a t ive ly  good thermal conduct- 
ance, was considered as a possible diffusion b a r r i e r  material t h a t  could 
prevent the reaction between uranium and aluminum. 
with MIPB organic coolant above 300 C produces iiC on the surface, but the 
react ion progresses intergranular ly  with UH3 formation as an intermediate 
s tep.  
ba r r i e r .  An attempt was made t o  produce a UC coat on rods of U sealed i n  
quartz and commercial carburizing compound. 
800 C, 24 hours a t  650 C, and 4 nours a t  650 C, increased the carbon content. 
of the uranium homogeneously, but d id  not produce a sa t i s fac tory  case on 
the metal. 

Reaction of uranium 

The carbide thus formed i s  loose and not su i tab le  as a diffusion 

Reaction fo r  24 hours a t  

The work of M. W .  Mallett at BMI indicates  that the d i r ec t  reaction of 
uranium with nitrogen produces an adherent n i t r i d e  case on the uranium. 
An attempt t o  n i t r i d e  a rod of uranium i n  1000 p s i  nitrogen a t  450 C 
produced only U308 on the  surface because of oxygen contamination i n  the 
gas. 
up f o r  producing a n i t r i d e  case. 
f e a s i b i l i t y  of carburizing and n i t r id ing  uranium i n  a salt  bath were 
s ta r ted .  

Apparatus more nearly duplicating t h a t  used by Mallett i s  being s e t  
Some exploratory tests t o  determine the 

Thermal Coefficient of Heat Transfer Betweec Uranium and Jacket.  
a tu s  i s  nearing completion which w i l l  permit measuring e l e c t r i c a l  contact 

An appar- 

conductance along with t h e m 1  contact conductance. 
ments a re  desirable  because departares from p a r a l l e l  behavior are in t e r -  
preted i n  terms of the f i lm separating areas of per fec t  metal t o  metal 
contact. The e l e c t r i c a l  conductance between a number of s o f t  metals and 
a hard m e t a l  ba l l  loaded so t h a t  the  s o f t  metal yielded w a s  measured as 
a function of time. It was found t h a t  the e l e c t r i c a l  conductance was de- 
termined primarily by the  i n i t i a l  load and that subsequent creep and in- 
crease i n  the apparent area of perfect  contact had l i t t l e  e f f e c t  on the 
e l e c t r i c a l  conductance. 

Simultaneous measure- 

Calculations f o r  the  Thermal Stresses  i n  Cylindrical  Fuel Elements. In  
previous documents of t h i s  series, a method was described f o r  formulating 
a material model t o  represent stress, s t r a in ,  and temperature-dependent 
s t r a i n  r a t e .  The method of u t i l i z i n g  t h i s  material model has a l so  been 
described. Since the  model does not factor  i n  the e f f ec t s  of radiat ion,  
fur ther  refinements i n  the  method of thermal stress analysis  a r e  not 
considered j u s t i f i e d .  Thus, two terminating reports  have been wri t ten.  
One describes the method of formulating a mater ia l  model(l), and the  

(1) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Merckx, K.R., "A General Method of Analysis of Primary Creep Data," 
Hw-50363, 1957 (Unclassified) . 
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second describes the  f inal  method on analysis  f o r  the thermal s t resses ,  
and the  r e s u l t s  of these analyses f o r  fue l  elements cooled by various 
methods(2). The in te rpre ta t ion  of such calcTdations i n  terms of fue l  
element f a i l u r e  is  qui te  complex, but  a special  discussion of the  problems 
connected with t h i s  in te rpre ta t ion  has been incl-ided i n  the  Fuel Element 
Design Handbook( 3).  

Th-U Alloy Fuel Material. 
f u e l  material being irradiated i n  a lrlaK capsule a t  t,he MTFt has been d i s -  
charged. 
burnup (10,000 MWD/T), and is  Seing examined a t  the  Radiometallurgy 
f a c i l i t y .  
material has remarkable dimensional s t a 5 i l i t y  havicg grcwr, only 0.006" i n  
i t s  l.500" length and imperceptibly i n  i t s  0.388" diameter. 
t o  t he  NaK i n  the capsule i s  negl igible  (ser'haps 1 mg i n  34 grams). Se l f -  
heating of the  sample prevented an accurate densi ty  determination; however, 
the densi ty  has obviously not changed apprecia3ly. Bend t e s t  data reveals  
an increase i n  strength but a marked decrease a u c t i l i t y .  Calculations 
indicate  the  i n i t i a l  maximum fuel temperature w a s  560 C, and the surface 
temperature was 430 C. 
addi t ional  f u e l  specimens are beicg i r rad ia ted  t o  high exposures. 

The first  sample of Th - 2.1 w/o U-235 a l loy  

The fuel specimen has reached i t s  goal exposure of one a/o 

The examination has revealed t h a t  the unrestrained fue l  

Weight l o s s  

Pos t - i r rad ia t ioc  examir.s:ion is  continuing and 

Welding Development. 
design of welded end closure f o r  the  co-extruded Zircaloy-2 - uranium fue l  
elements. Using a plug type cap and welding i n  +,he electron beam vacuum 
welder, end closures were obtained which were leak  free when t e s t ed  i n  the 
350 C autoclave f o r  24 hours. 
weld penetration and no uranium contamination i n  t.he weld metal. Develop- 
ment i s  a l so  proceeding with a flat, cap wnizk:  w i l l  e 1 b i n a t e  the considerable 
amount of uranium machining necessi ta ted by the  2lug-ty-pe cap. 

A program is  being car r ied  on 50 develop the proper 

Micosect ions of these velcls showed complete 

Electron Beam Vacuum Welding. The systen for welling with a beam of 
e lectrons i n  a high vacuum w a s  again put. into opPration w i t h  a new high 
power o u t p t ,  high voltage supply. The new suDolv nas the output 
capacity t o  make fusion wFtld closur~s QI: nat3rial 3/32-inch th ick  o r  
less. This range should he sufficient, t o  cover a l l  proposed fue l  element 
closure requirement. 
material with t h i s  process have been exposea t o  686 F water fo r  a period 
of 90 days. Tne r e s u l t s  a f t e r  t h i s  period indicate that, the  weld area 
i s  superior t o  the parent metal fron a ccr ros ic r  res is tance standpoint. 

Autoclave corrosion +,es';s of welds nade on Zircaloy-2 

Three welding processes fo r  Zircaloy-2 a re  hPlng svalxazei:  v i z . ,  
(1) heliweld torch with t r a i l i n g  gas shield,  ( 2 )  back-f i l led i n e r t  gas- 
chamber with heliweld torch, and ( 3 )  electi-cn-bem vacuum welding. The 
items t o  be evaluated are corrosion r a t e ,  t e n s i l e  strength,  duc t i l i t y ,  
and degree of gas contamination. Zircaloy coupons have Seen welded by 
these three processes employing 15, 30, and 6o-mii Zircaloy-2 sheets and 
the  coupons a r e  now being +,es%ed. 

(2 )  Kerckx, K.R., "The Deperidencft of Thernal Stresses  i n  Cylindrical  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Reactor Fuel Elements Vpon the Method of Ccoling," HW-50364, 1957 
(Unclassified) . 
Chapter 9, "Thermal S%r 

( 3 )  Evans, T.  W.,(Editor), ; Merckx, K.R. ,  
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2 .  REACTOR PROGRAM 

Coolant Systems Development 

data and measured corrosion rates from the six charges of weighed metal 
exposed under the conditions of this Production Test have been completed 
by Statistics Operation, E O .  
idually for each alloy (M-388 and 1245 aluminum alloys) using the Groot 
and Wilson equation 

Data from each charge were analyzed indiv- 

B 
(Log(Corrosion   ate) 1 = A + local water temp. + c (slug power) + D(PH) 

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

While the results did 

Further analyses are in progress. Some of these will be based on the 
Groot and Wilson equation with data from all six charges combined. 
cabination will increase the probable error of the relation, but may 
still indicate semi-quantitatively, the effects of alloy on rates of 
corrosion of these fuel element jackets. Other analyses of these data 
will involve the use of a modified equation. 

This 

PT-105-550-E, Supplement A - Radiation-Corrosion Test. 
operated on preheated water at 87 C at the inlet of the process tube for 
14 days during the past month. 
September. 
core dummies and eight eight-inch lead core dummies containing gold foils. 

Tube 2943-KE 

The tube will be discharged early in 
This tube contains a special dummy load of four-inch aluminum 

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

Water Chemistry. 
on particle size of imprities in the KER loops. Chemical analyses have 
given data on the anions and cations present in these loops but it is not 
known whether these impurities are in ionic form, a colloidal state, or 
as massive aggregates transported by high velocities in these loops. The 
installation of hot crud probes in the near future will provide some data 
on this problem. The electron microscope is also to be used. With this 
tool it should be possible to determine particle size and also the 
particular compounds present by the use of diffraction shots. 
formation coupled with data concerning the chemical structures of wall 
deposits may assist in decontamination of these loops. 

At the present time there is no infomation available 

This in- 

The mock-up tube Turco test is still being run. 
is to evaluate the effects on a reactor tube and components of a Turco 
4306-B decontamination flush. 
header of H Reactor reduced activity readings on the crossheader from 
300 mr to 150 mr (background). 

The purpose of this test 

A test flush of Turco 4306-B on one cross- 

A concentration of 4 to 6 o i l g a l  at 85 C 
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w a s  used f o r  e ight  minutes. 
f lush  of the e n t i r e  rear face of H Reactor i s  planned, provided t h a t  no adverse 
findings are turned up i n  the  KE mock-gp tes ts ,  i n  the  stress tes ts  t o  be con- 
ducted by Corrosion and Coatings Operation, o r  i n  the disposal of the  Turco t o  
the river. 

Results of t h i s  t e s t  are so promising that a 

ELMO-2. 
t o  the loop, a new test  was s t a r t ed  i n  ELMO-2. 
180 C and pH 4.0 with H PO4. 

steel consis ts  of both sensi t ized and unsensitized samples. 
the test w i l l  be t o  measure the  corrosion rates of aluminum al loys as a func- 
t i o n  of pH and temperature, and t o  deternine whether sensi t ized stainless 
steel corrodes intergranular ly  a t  t h i s  l o w  pH value. 

Following in s t a l l a t ion  of a canned motor pump and other revisions 
The conditions of the t e s t  are 

Coupons of M-257, M-457, M-400, M-388, X-2219, 
Zircaloy-2, and Type 30 2 stainless steel are being exposed. The 304 s t a in l e s s  

The purpose of 

Out-of-Reactor Corrosion Tests a t  High pH, 
completed. 

One t e s t  i n  the  ELMO-? loop has been 
The water was adjusted t o  pH 8.5-9.5 with NHI+OH. The temperature 

was-290 C and the  duration of t he  test-was about eight weeks. 
steel and carbon steel had negligible corrosion ra%es. 
corroded qui te  severely. Again the corrosion rate i n  t h i s  loop w a s  higher 
than as reported f o r  s b i l a r  conditions i n  o f f - s i t e  loops. This i s  presumably 
due t o  the low r a t i o  of aluminum surface area t o  water volume. In  previous 
tests it has been found t h a t  a high r a t i o  produces lower corrosion rates.  
s i t e  loops have a r a t i o  of around 400 square centimeters of aluminum surface 
per gallon of water while ELMO-5 has a r a t i o  of only four square centimeters 
per  gallon. The aluminum ion was continuously r.=mov?d from the water by being 
passed through an ion exchanger. Modifications nave been made on the make-up 
system i n  preparation of the  next test  conditions. These changes included in-  
s t a l l a t i o n  of a make-up tank and connection t o  the loop. The loop i s  scheduled 
t o  begin operation during the next month ax pB 9 . C  with dissolved sod im s i l i -  
cate .  The effect  of the  s i l i c a t e  as an a1umir.m corrosion inhibi tor  w i l l  be 
investigated.  

ELMO-6. 
been operating fo r  f ive  weeks. 
portion of the loop are exhibit ing g i t t i c g .  
edges and work-hardened areas  and appear regiiar and snioofh. 
a re  over the e n t i r e  s3rrface and have a round appearance. 
also shows several  p i t s  per coupon. 
affected.  
p i t t i ng ,  the phenomenon appears veloci ty  dependent. An erosive a t tack  due 
t o  the  high t o t a l  sol ids  content may be occurring. 

KER Operation Status .  Loop #2 - the  regular cored fue l  elements were d is -  
charged and Cow slugs were charged. The loop w a s  oil process water several  
times during the month due t o  (1) charging o f  Cow slugs, ( 2 )  removal of a r ea r  
crossheader i n  order t ha t  a ruptured tube gozzle could Se removed, (3 )  f a i lu re  
of primary pump transformers, (4) high a c t i v i t y  i n  Loop #3> and ( 5 )  replace- 
ment of a leaking thermocouple w e l l .  
because of high a c t i v i t y  t r i p s  on 8/13/57. 
start recirculat ion of the loop, the primary pump #2 began drawing 25 amps in- 
stead of the usual 20 amps. 
noise. The upper bearings appeared normal a f te r  removal for  inspection. 
pump i s  t o  be operated again t o  deternine whether the lower units should be 

The s t a in l e s s  
The aluminum dlloy(M-388) 

O f f -  

The current test a t  300 C ,  p9 L . 5  with H3PO4, and 150 ppm P04z has 
M-388 and M-400 coqons  exposed i n  the dynamic 

The M-388 p i t s  a re  around the  
The M-LOO p i t s  

Alcoa a l loy  192263 
As yet a l loys  1922& and 192265 are un- 

Since M-388 coupons i n  a seroi-static portion of the loop show no 

Loop #3 - mused a scram of the reactor 
On 8/16/57, while at%empting t o  

The pump was a l so  making an excessive amount of 
The 

removed. 
loop was charged w i t h  Cow slugs 01: 8/19/57. 

Loop #4 - the L p e l l e r  on prinary pump #2 has been repaired.  The 

r 
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- ORA-3. 
Since the Crane Super Seal P l a s t i c  Packing #4 i s  s o f t  and tends t o  work 
out around the stem when the valve i s  exercised, it was decided t o  pre- 
cede t h i s  packing with a r ing  of  aluminum f o i l  (Durametallic s t y l e  DD), 
next the Crane packing, and f i n a l l y  an end r ing  of the  aluminum f o i l  
next t o  the  packing gland. 

The loop operated u n t i l  August 10 (1300 hours) at  which time the valve 
w a s  removed and the packing inspected. 
This combination of packings seemsaperior t o  a l l  others tes ted  f o r  leak 
f r e e  service and easy movement of valve stem. 

The candidate KER a i r  operated valve continued t o  be tes ted.  

The results were excel lent .  

Revisions a r e  being made t o  replace the valve with a Barco expansion 
j o i n t .  It w i l l  be evaluated f o r  organic use in September. 

Gamma Damage t o  MIPB. 
at about six percent per 109 R.  

The r a t e  of gamma damage t o  MIPB has been measured 
This means that about 25 percent of the 

t o t a l  damage ;one by Eeactor radiat ion i n  K Reactor can be a t t r i b u t e d  t o  
the gammas. This information is  useful i n  t rans la t ing  damage r a t e s  from 
one reactor t o  another. 

KER Testinq. 
slugs were discharged a f t e r  running 1350 hours i n  the ELMO-7 loop a t  

Two elements each of four-rod c lus te r ,  Elephant and Cow 

300-C, 1600 ps i ,  i n  4.5 pH water. -No s igni f icant  defects were detected 
except f o r  bending of the rails  on the  Elephant and Cow slugs. 
current ly  being run in  ELMO-7 on two Elephants, two Cows, and two standard- 
size KEF4 slugs a t  200 C,  4.5 pH t o  determine whether the  rails w i l l  bend 
a t  t h i s  temperature. Blisters were noted t o  have developed where the r a i l s  
were attached t o  the  Elephant and Cow slugs. These a r e  probably the result 
of gases trapped while welding on supports which expanded i n  the hot water 
t o  form the b l i s t e r s .  
t o  determine whether t h i s  was the case. 

Tests a re  

Macrographs of the blister sections are being made 

Mechanical Equipment Development 

Fabrication of the mechanical portions of the Organic Test F a c i l i t y  
(MOTS-1) has been completed. A l l  material used i n  the fabricat ion meets 
the Code f o r  Pressure Piping and was welded according t o  applicable RAP0 
welding specif icat ions.  
pressure vessel ,  and pump were designed and fabricated.  The instrument 
panel design w a s  completed and fabricat ion w a s  s ta r ted .  
now being i n s t a l l e d  i n  314 Building. 

Supporting stands f o r  the f a c i l i t y ’ s  piping, 

The f a c i l i t y  i s  

Design and fabricat ion of special  t e s t  assemblies f o r  MOTS-1 were begun. 
Special coolant jackets t o  simulate pump s tuf f ing  boxes w i l l  be used for  
the t e s t i n g  of mechanical pump seals .  
metal l ic  s t a t i c  seals f o r  t e s t i n g  and evaluation. 

Orders have been placed f o r  

Thermal Hydraulic Studies 

Flow Hazard Studies. 
t rans ien t  response of a reactor process tube t o  imposed hazardous 

The experimental heat t ransfer  s tudies  of the 
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operating conditions were continued. 
of t he  laboratory apparatus exactly t o  simulate the plugging of a tube 
inlet  screen. The pressure-flow charac te r i s t ics  of the valve which i s  
used on t he  heat t r ans fe r  apparatus t o  simulate screen plugging were 
compared t o  the  charac te r i s t ics  as determined by plugging of an ac tua l  
screen on a process tube i n  the hydraulics apparatus. 
the  valve did not exact ly  simulate w h a t  could be expected during a screen 
plugging on a reactor  process tube. However, the conclusions reached 
from the  t r ans i en t  heat t r ans fe r  s tudies  a s  reported i n  RW-50325 a re  
conservative i n  r e l a t ion  t o  reactor  safety.  

A check was made on the a b i l i t y  

It was found that 

Organic Heat Transfer Coefficient.  
heat t r ans fe r  coeff ic ients  for ?lean MIF'3m These data ,  which were ob- 

Additicnal data were obtained of 

tained a t  bulk temperatures up t o  600 F, showed coef f ic ien ts  up t o  50 
percent higher than those predicted by the Dit t is-Boel ter  correlat ion.  
However, it i s  suspected that the measured values were somewhat high due 
t o  e r ro r s  i n  measurement of surface temperature a d  heat flux. This w a s  
later confirmed by using a test  sect ion of an improved design. 

Hydraulic Studies. 
which a re  0.020 inch undersize on the outside diameter were determined. 

The hydraulic charac te r i s t ics  of "C" I & E slugs 

The temperature a t  the top of the  annulus of such slugs i s  expected t o  
be reduced t o  values near the bulk temperature. The r e s u l t s  were reported 
in HW-51769. 

Flow charac te r i s t ics  of long barreled secondary o r i f i c e s  which a re  scheduled 
fo r  K Reactor were determined. The c.haracterist ics of fou r  of these o r i -  
f i c e s  which were produced by the vendor were e s sen t i a l ly  ident ica l  t o  the  
brass  prototype which was developed by " 5 e n a l  Hydra-dics Operation. 

I r r ad ia t ion  Test Engineering 

Shielding Studies. 
200 C a re  continuing. Coanting of f o i l s  fron the f i r s t  t e s t  i s  essen- 

Attenuation tests of magnetite concrete heated t o  

t i a l l y  complete. Data from the  tests a% 100 C were prepared f o r  I B M  
corrections t o  saturated f o i l  a c t i v i t y .  

A loading of f o i l s  f o r  t he  second t e s t  on ordinary concrete (unheated) 
w a s  prepared. 

An automatic sample changer and p r i n t  cut system w a s  i n s t a l l ed  i n  the 
counting room. This system w i l l  count up :c 35 f o i l s  automatically and 
permits f o i l s  t o  be counted on a 24-hour basis. .  L ' l fhately,  t h i s  system 
i s  expected t o  reduce manpower required i n  the counting room by a t  l e a s t  
a fac tor  of two. 

To achieve the  la rge  increase i n  sens i t i v i ty  needed t o  extend the use 
of su l fur  f o i l s  through the l a s t  5wo f e e t  of shield,  it w i l l  be neces- 
sary t o  improve the s e c s i t i v i t y  of the  su l fur  f o i l  measurement, increase 
counter eff ic iency,  and/or design a counter wizh very low background. 
An attempt t o  increase the  sens i t i v i ty  of t h e  s l l l f : ~  foil measurement 
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w a s  made using a sulfur burning technique. 
eliminate the beta-absorption in  the su l fur  which now limits the  ava i l -  
able counting r a t e  f o r  f o i l s  exposed t o  a specified f lux .  Improvement 
by a fac tor  of two i n  counting r a t e  was obtained; however, Oak Ridge has 
claimed a f ac to r  of four improvement using t h i s  technique. Work w i l l  
continue i n  an attempt t o  obtain the degree of improvement claimed by 
Oak Ridge. 

Several f o i l s  were burned t o  

I r rad ia t ion  Testing 

Document HW-51990 describes the "Status of Production Tests of Special 
In t e re s t  t o  Hanford Laboratories Operation, August 1 5 ,  1957." An i r rad-  
i a t ion  test  of seven-rod c lus t e r  fue l  elements, =-46-A, was completed 
and the elements were discharged from front- to-rear  test  hole 3674-KE a t  
an exposure of about 1000 MWD/T. 

During the B Reactor outage of August 4, 1957, diameter measurements of 
tube 1066-~ and channel 0 9 8 1 - ~  were made. 
e l l i p t i c a l  a t  the  14l8" Graphite block junction where the horizontal  
diameter increased 0.014 inch and the v e r t i c a l  diameter decreased the  
same amount. The data have been reported in  HW-52007, "Diameter Measure- 
ments of Tube 1 0 6 6 - ~  and Channel 0981-B." 

Tube 1 0 6 6 - ~  was s l i g h t l y  

Nonmetallic Materials Development 

Experimental Graphites. Pur i ty  measurements were determined in  the 305 
Test Reactor f o r  twelve experimental batches of graphite from various 
sources. The samples ranged in  density from 1.30 t o  2.0 g/cc. 
pur i ty  w a s  achieved i n  National Carbon's resin-impregnated impervious 
graphite by using new l o t s  of res in .  Batches GBF-82s and GBF-82T are 
comparable i n  pur i ty  t o  ear ly  CS and KC material. 
by pressure molding resul ted i n  p u r i t i e s  comparable t o  recent reactor  
grade graphites,  and r e l a t ive ly  high dens i t ies  i n  the  range 1.75 t o  2.0 g/cc. 

Improved 

Imperviousness achieved 

The 1 .4  g/cc Texas  coke "F" pur i f ied  graphite purchased from Great Lakes 
Carbon Company i s  of sa t i s fac tory  pur i ty  (d ih  of 1.02). 
Company lower density,  unpurified graphite i s  too impure (d ih  = 1.80) fo r  
reactor  moderator use. 
gum ros in  i n  the binder, which introduced the impurit ies.  

Speer Carbon 

The low density,  1 . 3  g/cc, w a s  achieved by using 

BF3 Reactor Safety System. Boron depositions i n  graphite from passing BF3 
gas through graphite samples were 2.4 ppm a t  600 C and 11.1 ppm a t  2000 C 
a s  measured i n  t h e  Thermal Test Reactor. A boron concentration of 2.5 ppm 
dis t r ibu ted  throughout the  graphite stack would result i n  a r eac t iv i ty  
decrease which i s  considered suf f ic ien t  t o  control most d i sa s t e r  conditions. 
I n  each run a la rge  quantity of BF3 gas w a s  added a f t e r  t h e  temperature 
was reached, then a low flow of BF3 and the  temperature were maintained 
fo r  two hours. 
three hours of flushing with He t o  remove unreacted BF3 ~ s .  
were then placed i n  aluminum cans f o r  pur i ty  measurement i n  the TTR. 

The samples were cooled i n  a low RF3 flow followed by 
The samples 

1 2 3 1 4 6 8  
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High Temperature Graphite I r rad ia t ion .  The MTR high temperature i r r a d i -  
a t ion  of graphite,  GER-9, i s  now operating s a t i s f a c t o r i l y  a f t e r  the com- 
p l e t ion  of the second cycle of a four-cycle i r r ad ia t ion .  Control temper- 
atures are being maintained +s C a t  975, 750, 750, and 600 C fo r  the  four 
samples. 

Stored Eneray of I r rad ia ted  Graphite. Additional data a re  avai lable  on 
t o t a l  stored energy content f o r  a series of annealing runs on two graphite 
samples exposed a t  400 C in the  Haaford reactors .  
t o t a l  value of stored energy f o r  all samples (e.g., i n  the  range 10 t o  
20 cal/gm). 
shows l e s s  s tored energy (13.4 cal/gA) than the 2100 MD/AT sample (18.7 c a l l  
gm). 
pre ta t ion  may be c l a r i f i e d  when addi t ional  data a re  avai lable .  

Results indicate  a low 

An anomaly appears i n  the data i n  t h a t  tne  4490 m/AT sample 

Crys t a l l i t e  data, Lc and La, show generally %he same e f f e c t .  In te r -  

Thermocouple Testin@;. 
during four  cycles of GEH-9-4 experiments i n  the MTR a t  -800 C show tha t  
no detectable changes have occurred in  the couple. Temperature checks of 
the couple and 7" of lead  w i r e  a t  100 C and 327 C agreed w i t h  those of new 
w i r e  of t he  same type t o  within the ca l ibra t ion  limits. While serving i n  
the  MllR experiment the indicated temperature had gradually dropped t o  150 C 
when the  ac tua l  temperature was believed t o  have been -&IO C .  

Thermal Emf measurements on a thermocouple used 

These EM measurements, together with r e su l t s  of examination of the  i r rad-  
ia ted  thermocouple insulat ion and the success of  the  new ceramic insulated 
thermocouples a l l  point t o  degradation of the i r su l a t ion  by the  intense 
reactor  radiat ions as the cause of previous thermocouple f a i lu re s .  

I r rad ia t ion  of Candidate Organic Coolants .- PT IP-50-3. Quartz ampoules 
containing biphenyl, monomethyl biphenyl, and monoisopropyl biphenyl were 
i r r ad ia t ed  i n  the Snout I1 t e s t  hole of KW Reactor t o  compare the  extent 
of rad io ly t ic  decomposition of these mater ia ls  as a function of the ex- 
posure temperature. 
comple+,ed and are tabulated below as a function of the exposure temperature 
and the integrated thermal and ep i themal  neutron f l - u e s .  

The measurements of t o t a l  gas evolution have been 
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TOTAL GAS EVOLLTION =OM ORGANIC SAMPLES 

Expos. &h( V=220Gm/s mf( 0.52 ev(E(1.5Mev) Volume of* Norm. Volume* 
Organic Temp. in  nvt i n  nvt Evolved gas of evolved gas i n  
Compound i n  OC x 10-18 x 10-18 in  C ~ ~ S T P / ~ ~ I  Cm3STP/pp/5 Totai 

biphenyl 50 3.34 
54 4.29 
60 4.06 

320 3.99 
340 4.36 

monome thy1 50 3.34 
biphenyl 54 4.29 

340 4.36 

monoisopropyl 50 3.34 

340 4.36 
biphenyl 60 4.06 

3.18 1.94 2.98 x 10-19 
4.08 2.40 2.87 i 10-l9 
3.86 2.38 3.00 x 10-19 
3.79 3.85 4.95 10-19 
4.15 3.95 4.64 x 1C-lg 

3.18 
4.08 
4.15 

3.18 
3.86 
4.15 

2.91 4.46 10-19 
3.86 4.61 10-19 

4.73 7.25 10-19 
5.72 7.22 10-19 

12.63 14.84 10-19 

6.98 8.20 x 10-l9 

*Includes approximately one cu cm ( a t  STP) of helium or ig ina l ly  
present i n  ampoule, per  gram of organic material .  

*%otal = 5th  + mf; e .  g., approximate t o t a l  neutron f lux  as the  
sum of the  thermal f lux  a t  2200 meters/sec veloci ty  plus  the  
fast flux between 0.52 electron vo l t  and 1 . 5  MeV. 

As might be expected from the  s t ruc ture  of these compounds, biphenyl 
appears t o  be more s t ab le  than monomethyl biphenyl, which i n  t u r n  appears 
more s tab le  than monoisopropyl biphenyl. A more complete evaluation of 
these r e su l t s  awaits the  r e s u l t s  of mass spectrometric analyses of the 
evolved gases and of physical property measurements on the r e su l t an t  
organic compounds. 

Infrared Studies of P las t ics .  One of the  e f f e c t s  of gamma i r r ad ia t ion  on 
polyethylene i s  t o  decrease the vinylidene ( R R k  = CH2) unsaturation 
normally present i n  the  or ig ina l  mater ia l  and increase the trans-vinylene 
(RCH = CHR) type unsaturation. 
films i n  the t ab le  below: 

This i s  shown f o r  a series of Alathon 

RELATIVE VINYLIDENE ( R R k  = CR2) COMCEmTRATION 

Mominal Total  Dose, R 
Thickness - 0 5 x 106 1 x 107 5 x 107 1 x 108 

OF IRRADIAW ALATHOX 

.003" 1.00* 0.79 * * * 

.005" 1.94 1.58 1.23 * * 

.OlO" 2.12 1.74 1.41 * * 

.015" 2.95 2.41 2.14 1.12 * 



~1-18 Rw-52303 f6Ei7 

RELATNE WS-MWLEIJE (RCH = CHR) CONCEZITRATION 
OF IRRADIATED ALATBON 

lblrlinal Total  Dose, R 
Thickness 0 5 x 106 1 x 107 5 x 107 1 x 108 - 

. 00 3" * * 1.06 1.84 3.70 

.005~~ * 1 .oo* 3.16 4.94 8.72 

.OlO" * 1.81 3.50 12.05 11.82 

.015" * 3 - 5 3  6.05 19 * 5 1  30 -45 

* Arb i t r a r i l y  taken as 1.00. 
*Not detectable.  

Studies on the  e f f e c t  of these chemical changes on the mechanical prop- 
e r t i e s  of polyethylene a r e  planned. 

S t ruc tura l  Materials Development 

Fabrication of Zircaloy Process Tubing. 
B-D-F s ize ,  ribbed Zircaloy process tubing are  being developed by Allegheny 
Ludlum S tee l  Corporation and by the Superior Tube Company. 
t i o n  of a tube reducing machine t o  permit longer s t a r t i n g  blanks and lower 
degrees of cold work was completed by Superior. To test  new too l  designs, 
six b i l l e t s  were extruded f o r  Superior by the Chase Brass and Copper Company. 
The extrusions incorporated an external  r i b  t o  provide a uniform walled 
tube. 
ments are scheduled f o r  l a t e  August or ea r ly  Septenber. 
b i l l e t s  were successfully pierced and some of these have been extruded. 
D i f f i cu l t i e s  with glass markings caused by an imprcper nose contour a re  t o  
be corrected p r io r  t o  extruding the  remaining b i l l e t s .  
reducing of these extrusions i s  scheduled for  ear ly  September. 

Processes f o r  the  fabricat ion of 

The modifica- 

The external  r i b  was removed by machining and babe reducing experi- 
A t  Allegheny, 1 5  

me i n i t i a l  tube 

A fabr ica t ing  process f o r  IPR type process tubing i s  being developed by 
Allegheny. Despite d i f f i c u l t i e s  during piercing of the b i l l e t s ,  extrusion 
is scheduled fo r  ea r ly  Septmber. 
cold work should be completed by October. 

Tube reducing t o  various degrees of 

Design Criteria f o r  Pressure TuSinq. 
propert ies  of vacuum annealed Zircaloy-2 i n  the range of 250 t o  350 C i s  
nearing completion a t  Battelle Memorial ?nst i%ute.  
s m a l l  amounts of cold work i n  Zircaloy process tubing has been indicated 
by the r e s u l t s  of flow stress recovery t e s t s  a t  W O  and by %he la rge  
primary deformation of annealed Zircaloy-2 in  Cree-;, t e s t s  a t  BMI. 
second l o t  of material with 1s percent cold work was prepared fo r  t e s t ing  
a t  BMI from a Zircaloy-2 ingot t o  be used f o r  process tubing. 

,The deteminat ion of the creep 

?he d e s i r a b i l i t y  of 

A 

Aluminum a l loys  M-257 and 6063 a re  undergoing creep t e s t s  a t  the Univer- 
s i t y  of Cal i fornia  and a t  W O .  The creep rupture t e s t  i s  being used a t  
HAP0 t o  study the  notch sens i t i v i ty  of %he M-257 a l loy  i n  the temperature 
range of 350 t o  400 C .  Elevated temperature t ens i l e  t e s t s  a r e  being used 
t o  determine the e f f ec t  o f  various amounts of co ld  vork on the t e n s i l e  
propert ies  of M-257. 
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The t e n s i l e  propert ies  of Zircaloy-2 a re  secs i t ive  t o  p r io r  fabr ica t ion  
h is tory .  The use of vacuum annealed propert ies  f o r  design purposes may 
be overly conservative depending ugon the ac tua l  fabr ica t ion  h is tory  of 
the  tubing. To establish the optimm design c r i t c x i a ,  f a c i l i t i e s  a re  
being developed t o  test tubing under operating temperature conditions.  
A tube-bursting un i t  has been constructed and t e s t ed  up t o  220 C and 
11,000 p s i .  
end seals must be solved before the  mit can be used f o r  routine t e s t ing .  

Problems associated w i t h  e l e c t r i c a l  heaters  and specimen 

The Effect  of Hydrogen i n  Zircaloy-2. P r io r  t o  determining the l imi t ing  
hydrogen content f o r  Zircaloy-2, it is  necessary t o  develop a method f o r  
introducing control led amounts of hydrogen in to  Zircaloy-2 specimens. 
Several hydrogenation experiments were 2erformed a t  temperatures from 
265 C t o  750 C .  A non-uniform d i s t r ibu t ion  of hydrogen w a s  obtained i n  
each case. Reducing the number of  samples i n  each t e s t  group may solve 
t h i s  problem and provide homogeneous sampies. 

B. WEAPONS - 3000 PROSRAM 

Research and development i n  the f i e l d  of plutonium metallurgy continued i n  
support of the  Hanford 234-5 Sui lding Operations and weapons development 
programs of the University of Cal i fornia  Radiation Laboratory (Project  Whitney) . 
Detai ls  of these a c t i v i t i e s  a r e  reported separately v ia  d i s t r ibu t ion  l ists  
appropriate t o  weapons development work. 

C .  CUSTOMER WORK 

Radiometallurgy Service 

Cored Ruptures (RM-196). 
Reactor f o r  purposes of rupt-xre c lass i f ica t . ion  w a s  requested by the E D  Process 
Analysi's Operation. 
canned i n  1245 aluminum a l loy  jackets .  
summarized below: 

The v isua l  examination of four ruptures from the KE 

All of tne slugs were 1/2-inch cored natural  uranium, 
The exposure data  of the slugs a r e  

Fai lure  Tube Discharge Tube Tube Power 
No. EO e Date Exposure MWD/T Average - KW 

8 31 1480-KE 4/3@/57 5 32 

848 2881 -m 5 130157 5 37 
854 3272-K3 6/6/57 475 

840 1984-KE 5/11/57 4.14 
1092 
1258 
11 26 

950 

A l l  of the ruptures were characterized by el l ipt ical-shaped hot spots of 
varying degrees of sever i ty .  I n  each case the  appearance of the hot spot 
indicated intergranular  corrosion a t tack .  
and 848) were located near the cap end, while they were more nearly centered 
i n  the other  two (831 and 854). 
served that the  caps and bases of three of the slugs were completely, o r  
nearly completely broken o f f .  It is  believed that t h i s  damage w a s  caused by 
the en t ry  of water in to  the  core and the subsequent buildup of in te rna l  

The hot spots of two slugs (840 

In addi t ion t o  the  hot spots, it was ob- 
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pressure by the  formation of uranium oxides. 
be selected f o r  more de ta i led  examination. 

One or two of the f a i l u r e s  w i l l  

Examination of Corrosion Coupons Exposed in  Redox l07SX Waste Storage Tank 
(RM-148). 
storage tank f o r  approximately one year have been examined. 
weight l o s s  of samples exposed i n  the vapor phase of the process waste was 
24.4 percent less than the  0.0848 gram average weight l o s s  of submerged samples. 
The average p i t  penetration i n  the vapor phase exposure, however, exceeded the 
average penetration of 1.83 m i l s  observed i n  the l i q u i d  phase by 55.2 percent. 
The maximum p i t  penetrations were 7.26 and 4.62 m i l s  in the vapor and l iqu id  
phases, respectively.  

The SAE 1020 steel corrosion coupons exposed i n  Redox lO7SX waste 
The average 

Metallography Service 

A steel worm gear from a Limitorque valve posit ioner w a s  examined during the 
month t o  determine the cause of failure which occurred during service.  The 
worm was one of many that had f a i l e d  as the r e s u l t  of fractured gear teeth,  
although no unusual operating conditions had been encountered t o  account f o r  
the ilnusual number of f a i l u r e s .  
Testing Laboratory gave results of Rockwell C 60 and greater  on the gear tee th .  
Also, macroexamination of the gear revealed nlmerous cracks on the face of the 
t e e t h  which, i n  view of the high hardness, suggested quenching cracks. The 
microstructure was indicative of a s t e e l  that had been improperly heat t reated,  
exhibit ing extremely coarse untempered martensite near the surface, and be- 
coming somewhat f i n e r  near the bottom of the tee th .  

Hardness t e s t s  serfonred by the Materials 

An unusual defect having the agpearance of a seam or  s q e r f i c i a l  scratch running 
the e n t i r e  length on two eight-inch aliminum jackets w a s  izvestigated f o r  Fuels 
Preparation Degartment. A microscopic exmination disclosed t h a t  the defect 
w a s  caused by a lap or fold i n  the jacket and. was proSably a carry-over from 
the blanks from which the jackets were -act-extruded. The jacket defects 
were of  such a magnitude t h a t  ruptures might have r e s u l t s  during reactor oper- 
a t ion .  This emphasizes the s t r ingent  inspect ion tnat mst he exercised t o  
insure the in tegr i ty  of the f u e l  elenenzs. 

Samples Processed During the Month 

Total samples processed: 2 31 

Photographs : 

Micrographs 378 
Macrographs 64 

Total m 
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 l y  i n  Hw-52303 A 2 .  

Technical a c t i v i t i e s  on %he &COO Progran: a re  reported separ- 

Manager, Reactor and Fuels Research 
and Develcpment Operat ion 

FW Albaugh : kb 
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PLUTONIUM RECYCLE PROGRAM 

MONTHLY REPORT - AUGUST 1957 

REACTOR & FUELS % W C H  & DEVELOPMENT OPERATION 

Plutonium Fuels Development 

Al-Pu Alloy Capsules f o r  MlX I r rad ia t ions  (GM-3-24). Two capsules of Al - 1.65 w/o 
Pu and two capsules of Al - 12 w/o S i  - 1.65 w/o Pu a l loy  have been i r rad ia ted  i n  
the MTR t o  determine the  i r rad ia t ion  behavior of t h i s  material These capsules were 
Zircaloy clad and unbonded. 
they would have operated a t  a specif ic  power about three times that which i s  ex- 
pected in  the PRPR and a t  a core temperature of about 340 C .  A Co-A1 a l loy  w i r e  
was irradiated with the specimens, and the actual  f lux  values, as determined by 
measurements on the  wire, show them t o  be much lower than the requested f lux.  
actual  f rac t iona l  burnup of Pu atoms in  the capsules ranges from 9 t o  25 percent 
instead of the  requested 25 t o  50 percent. The two capsules which have the highest 
burnup, i .e . ,  1 5  t o  25 percent, w i l l  be examined in  the Radiometallurgy f a c i l i t y  as 
soon as possible.  
w i l l  be returned t o  the MTR for  an addi t ional  exposure of two cycles. 
give a burnup on these capsules of 40 t o  60 percent of the Pu atoms. 
a re  scheduled t o  begin r e i r r ad ia t ion  i n  the next cycle. 

A t  the  requested f lux  of 2.9 x loi4 neutrons/cm2-sec, 

The 

The other two capsules whose burnups range from 9 t o  1 5  percent 
This w i l l  

These capsules 

Pressure F i l l ed  Fuel Elements.  Experiments have been i n i t i a t e d  t o  explore the pos- 
s i b i l i t y  of fabr ica t ing  Pu-Al fue l  elements by a method i n  which the tube or  can is  
pressure f i l l e d  with Pu-A1 a l loy .  Mockup elements have been made by f i l l i n g  s ta in-  
l e s s  s t e e l  and zirconium tubes by applying a vacuum t o  one end of the tube and in- 
se r t ing  the other end in to  molten Al, thus sucking the molten fue l  material into 
the tube. 
with molten Al by t h i s  method. 
method. Bonding between the  AI. and stainless steel was noted. Radiographs a re  
being made of the  f i l l e d  tubes t o  check f o r  in te rna l  voids and/or piping. This 
method of f u e l  element fabr icat ion appears very promising from the standpoint of 
reducing Pu fue l  element fabr icat ion costs .  

A 3/4" OD stainless steel tube with a 0.035" w a l l  and 65" long w a s  f i l l e d  
Also, a 35" long zirconium tube was f i l l e d  by t h i s  

Casting Direct ly  Into Cans. Several attempts were made a t  cast ing Al d i rec t ly  into 
Hanford sized slug cans with the  thought i n  mind of using t h i s  composite b i l l e t  as 
an extrusion o r  ro l l i ng  blank. Al was successfully cas t  in to  slug cans which were 
surrounded with a steel canning sleeve which had been preheated t o  205 C. 
w a s  good bonding between the cas t  Al and the  can material. The Al w a s  cas t  a t  
815 C .  In te rna l  shrinkage pipes =re avoided by the use of a hot top. Casting 
d i r ec t ly  in to  A 1  cans followed by extrusion o r  ro l l i ng  would be an a t t r a c t i v e  
method of fabr ica t ing  1/2" diameter PFtP fue l  rods because the material could be 
worked i n  r e l a t ive ly  uncontaminated surroundings, thus simplifying the fabricat ion 
process. 

There 

Die Casting. A development program on pressure in jec t ion  cast ing PU-A1 a l loy  
d i r ec t ly  in to  the  can i s  being pursued. 
f i l l i n g  method i n  t h a t  a hydraulic pis ton would in j ec t  the Pu-A1 into the can 

This method d i f f e r s  from the  vacuum 
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more rapidly and a t  higher pressures. 
worked out and has been submitted t o  the  shop f o r  fabr ica t ion .  The f i r s t  cas t ing  
w i l l  be made in to  stainless steel jackets r a the r  than zirconium. 

A design f o r  such an apparatus has been 

Powder Metal Extrusions. 
considered as a possible f u e l  element fabr ica t ion  scheme. 
hot extrusion of 2s  Al powder was attempted i n  the  same die .  A b i l l e t  tempera- 
ture of about 200 C was found t o  be too  low f o r  s a t i s f ac to ry  extrusion with the 
available press facil i t ies.  An extrusion r a t i o  of 9 t o  1 was used. This work 
w i l l  be continued when the  l a rge r  extrusion press  becomes ava i lab le .  
experiments w i l l  be conducted t o  inves t iga te  the  p o s s i b i l i t y  of a thermite type 
reac t ion  with these types of materials. 

Extrusion of powdered mixtures of Al and Pu02 i s  being 
Cold compacting and 

Precautionary 

Thermal Cycle Experiments. 
elements such as those ant ic ipated f o r  t he  PRFR could be a very ser ious problem. 
Thermal cycling experiments are being conducted with long lengths of prototype 
f u e l  elements consisting of pure A l  o r  &-Si canned i n  stainless steel ,  kl, and 
Zircaloy tubes t o  determine whether there  is  a d i f f e r e n t i a l  growth problem d.Je t o  
thermal ratcheting. A furnace capable of uniformly heating 9-foot long sections 
of fuel  elements w a s  fabricated using a 1" OD stainless s teel  tube heated by direct  
resistance heating with a 2000-amp transformer. The tube i s  insulated w i t h  magnesia 
pipe insulation and temperatures as high as 425 C have been eas i ly  obtained. Proto- 
type f u e l  elements are being fabr ica ted  f o r  these experiments. 

Thermal d i s t o r t i o n  and ra tche t ing  e f f e c t s  i n  long fue l  

Fuel Material Corrosion Studies. 
the  high temperature water corrosion r e s i s t a n t  Al a l loy ,  M-388, with an addition 
of  1-1/2 w/o U and canned i n  Zr was defected and exposed t o  hign pressure steam 
i n  an autoclave. 
of 350 C. After autoclaving, the  specimen showed no increase i n  outside diameter; 
however, it did increase O.OOl5" i n  length. The jacket  had a circumferential 
crack about l /8 of an inch down from the  fusion welded cap closure and extended 
about two-thirds of the  way around the cy l indr ica l  surface. Metallographic exan- 
ina t ion  of sectioned samples of the can material indicated the presence of Z r  
hydride, espec ia l ly  i n  the  v i c i n i t y  of the  crack area. It w a s  estimrted t n a t  the 
amount of hydrogen present w a s  i n  the  order of 100 t o  200 pgm. The Zircaloy 
cladding which contained about 10 ppm of hydrogen, or ig ina l ly ,  picked up The hy- 
crogen tha t  was generated from the  corrosion of the M-383 t o  the extent t h a t  
enbrittlement occurred, thus causing the material to crack. 

A capsule 1/2" i n  diameter by 2" long containing 

The defected capsule was autoclaved f o r  24 hours a t  a temperature 

Fuel Element Cluster Studies. A f u l l  size NPD type l9-rod c lus t e r  f u e l  element i s  
being fabricated fo r  hydraulic flow and thermai d i s to r t ion  tests i n  the KE flow 
laboratory. Type 304 stainless s t e e l  i s  being used f o r  the jacketing material and 
t h e  end f ix tu re s .  The core material i s  2s A1 rod swzged and drawn t o  f i n a l  s i ze .  
!his element w i l l  have a f u e l  core length of 7.3 f e e t .  

Extrusion Press. 
ceived and the  press frame al terat . ions which a r e  necessary f o r  hood operation are 
one-half complete. 
press i s  v i r t u a l l y  finished and de ta i led  hood design has been i n i t i a t e d .  This 
press w i l l  be i n s t a l l ed  i n  the 272-2 Building f o r  i n i t i a l  experiments. 

The 125-ton extrusion press and supporting frame have been re -  

The necessary tooling for uncontaminated operation o f  the  
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PRPR Zircaloy Tubing. Six of the ten  request.ed PRPR s ize ,  Zircaloy-3 tubes have 
been received. V i s u a l  and dimensional inspection of the s i x  tubes revealed t h a t  
they meet PRP dimensional specifications.  One tube exhibited a n  overal l  rough 
or  "orange peel" appearance, and two tubes had external grooves about 0.010" wide 
and 0.003 t o  0.005'' deep running the f u l l  length.  
f o r  metallographic, spectrographic, chemical, and surface f i n i s h  examination. 

Specimens have been submitted 

Impregnated Graphite Test Assemblies. 
impregnated graphite a r e  being assembled f o r  PCTR tes t ing .  A considerable amount 

Three test  assemblies containing Pu02- 
~- 

of d i f f i c u l t y  i s  being experienced in  fusion welding the -end closures. 
attempts have been made and each time while the weld pass i s  being attempted an 
eruption occurs t h a t  pops and s p i t s .  It was thougnt that some reaction was 
occurring between the Al and the graphite which caused t h i s  eruption, and so a 
weld closure was made on an unimpregnated graphite sample. 
The impregnated pieces were then shortened i n  length and an unimpregnated wafer 
w a s  placed next t o  the  cap and welding was attempted; however, the sample s t i l l  
erupted d x i n g  welding. 
account f o r  t h i s  phenomenon and probable reactions a r e  being investigated.  The 
end caps for  the tes t  assem5lies w i l l  be soldered in  place. 

Three 

No eruption occurred. 

No sa t i s fac tory  explanation has been provided which would 

U-Pu(PCTR) Test Elements. 
exposure have been successfully electroplated with N i  t o  thicknesses of 1 t o  4 m i l s .  

The f i r s t  40 U-Pu, 8" slugs which simulate 1000 MWD 

UOg Fuel Development 

14-388 Clad, I & E Cooled, Uranium Dioxide Fuel Element. An MTR i r rad ia t ion  of a n  
M-388 Ni-A1 a l loy  clad uranium dioxide fue l  element has been completed. The t e s t  
i s  one in  a continuing program of evaluating uranium dioxide cladding materials 
other than  Zircaloy. 
a ted 53 kw/ft (maximum) during the MTR cycle without unexpected incident.  
discharged element i s  being returned t o  HAPO f o r  examination. 

The t e s t  element (1.474" OD x 0.375 ID x 8.850" long) gener- 
The 

Swaged Uranium Dioxide Fuel Elements. M!PR i r rad ia t ion  of a Zircaloy clad, swage- 
compacted, uranium dioxide f u e l  capsule was completed. The capsule, containing 
uranium dioxide compacted t o  90 percent of crystallographic density, was calculated 
t o  have achieved core temperatures near the melting point,  2750 C .  In  accordance 
with the purpose of the experiment, the effectiveness of the calculation w i l l  be 
revealed when the capsule i s  returned t o  HAPO f o r  sectioning and internal  examin- 
a t ion.  

Sintering Studies. Activation of uranium dioxide powders i s  being investigated 
t o  reduce fabricat ion costs  by lowering the forming pressures and s inter ing 
temperatures required t o  produce massive-uranium dioxide shapes. The s intered 
dens i t ies  of a number of act ivated uranium dioxide powders s intered at  a s ingle  
temperature of 1750 C previously were investigated. 
t o  include experiments involving s in te r ing  a t  1500, 1600, and 1675 C .  The goal 
w a s  t o  achieve sat isfactory dens i t ies  a t  a temperature of 1600 C or  l e s s ,  since 
costs  and d i f f i c u l t i e s  associated with s in te r ing  normally increase rapidly above 
approximately 1600 C .  A representative example of the r e s u l t s  obtained w a s  a 
density of 92 percent of the theoret ical  obtained a t  1500 C with r e l a t i v e l y  in- 
expensive FWR-grade uranium dioxide activated by ba l l  mil l ing f o r  sixty-four 

This work has been extended 
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hours. 
w a s  obtained a t  t h i s  r e l a t i v e l y  very low temperature. 
extended t o  include the compacting pressure as a var iable .  

Without the  ac t iva t ion  s tep,  a densi ty  of only 74 percent of the theo re t i ca l  
This invest igat ion i s  being 

Swaging of U r a n i u m  Dioxide. The f e a s i b i l i t y  of swaging as a process of manufactur- 
ing uranium dioxide fuel elements probably depends more upon the  reproducibi l i ty  
of the  product than upon the  maximum densi ty  achievable. 
i s  i n  progress to determine the important variables  i n  the swaging process and the 
reproducibi l i ty  of the  results. 
has previously been obtained with densi ty  var ia t ions  along the f u l l  length of swaged 
capsules being l e s s  than +1 percent. Signif icant  among the r e su l t s  of the pas t  
month i s  the  observation t h a t  although dens i t ies  a t ta inable  with various uranium 
dioxide FOWderS varied grea t ly  (between 76 and 89 percent of the theo re t i ca l ) ,  fo r  
any given powder, dens i t i e s  were reproducible within 21 percent.  The highest  den- 
s i t i e s  were obtained with s in te red  and ground uranium dioxide. 
were conducted t o  determine dens i t ies  obtainable by hot swaging a nmber of uranium 
dioxide powders. A notable result w a s  attainment of a densi ty  of 94 percent of the  
theore t ica l  i n  a sample of powder which had been s in te red  and b a l l  milled p r io r  t o  
swaging a t  600 C .  These swaging s tudies  have employed 300 Series  s t a in l e s s  s t e e l  
jacket tubes. 

Consequently, a study 

Eighty-one percent of the crystallographic densi ty  

Experiments also 

Fabrication of PCTR Fuel Elements. A complete s e t  of nested tubular  uranium d i -  
oxide f u e l  elements, each of them consis t ing of two concentric tubes and an axial 
rod, was completed and delivered t o  the  Physical Constants Testing Reactor, where 
they a re  t o  be used f o r  r e a c t i v i t y  s tudies  conducted i n  support of the Plutonium 
Recycle Program. 

Fuel Element Mock-up f o r  Hydraulic Testing. 
component fue l  element (two concentric tubes and axial rod) w a s  fabr icated f o r  
hydraulic analysis .  The mass d i s t r ibu t ion  of uranium dioxide w a s  simulated by 
use of i s o s t a t i c a l l y  pressed lead r ings .  Cladding components a re  stair,l?ss s t e e l .  
The unit  has been delivered t o  Thermal Hydraulics Operation. 

One fu l l - sca le  mock-up of a three-  

Fundamental Studies. Fractographic s tudies  a re  being conduct-ed on unirradiated 
xanium dioxide t o  determine mechanisms of defo-mation and f rac ture .  These s tudies  
w i l l  be extended t o  ioclude i r rad ia ted  uranilm dioxide. Tensile specimens for  a 
special  hot stage t e n s i l e  un i t  were fabricated.  Pre-forned spechens  2.50" long 
x 0.50" wide x 0.125" th ick  were i s o s t a t i c a l l y  pressed a t  45,000 p s i  and s in te red  
a t  i750 C f o r  e ight  hours i n  hydrogen t o  92 percent of the theore t ica l  densi ty .  
Preliminary examination of rods fractured by b p a c t  a t  roo= temperature and by 
thermal shock from 150 C indicated t h a t  the mechanism of f r a c t - x e  i n  30th specimens 
w a s  ident ica l .  Transgranular cleavage predominated and defamation markings, s l i p  
l i n e s  o r  twin Sands, indicated t h a t  some p l a s t i c i t y  w a s  present. i n  the specimens. 
Informal reports  were issued per ta ining t o  "Feas ib i l i ty  of a Solar Furnace f o r  
Ex-Reactor Thermal Studies," and "Feas ib i l i ty  of a Plasma-Jet Furnace f o r  Ex- 
Reactor Thermal Studies." 

Preparation of Enriched U r a n i u m  Dioxide. Fif teen hundred grams of 2.40 percent 
enriched uranium dioxide w a s  prepared. The enriched uranium dioxide w i l l  be used 
as a subs t i tu te  f o r  plutonium-bearing uranium dioxide f o r  in-reactor s tudies  of 
proposed f u e l  elements. The uranium dioxide w a s  prepared by ball mill ing enriched 
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powder, the uranium dioxide w a s  mixed with an aqueous solut ion of Carbowax, 
dried,  and granulated. The Carbowax was vo la t i l i zed  a t  800 C in  a hydrogen 
atmosphere. 
fue l  elements. 

containing 3.17 percent U-235 with the required amount of  natural  UO3, and 
r e  2 ucing the mixture with hydrogen a t  1100 C .  In  order  t o  obtain a free-flowing 

These s teps  resul ted in  a powder su i tab le  f o r  i s o s t a t i c a l l y  pressed 

Thermocouple Fuel Element. Four inches of 1/2" t h i ck  uranium dioxide wafers 
having a 1/16" hole fo r  inser t ion  of a thermocouple were prepared f o r  use i n  
a fue l  element which w i l l  be i r rad ia ted  t o  check methods of temperature calcu- 
l a t i o n .  The wafers were cut with a diamond wheel from fue l  element cores 
previously ground t o  the  required OD and I D  of  1.378" and 0.524", respectively.  
The wafers were faced on each end unt i l  the  ends were p a r a l l e l  and perpendicular 
t o  the  sides, using a special ly  prepared holder on a surface grinder.  The thermo- 
couple holes were d r i l l e d  with a Carboloy d r i l l ,  using a template t o  posi t ion the  
hole accurately.  The fue l  element incorporating these wafers and thermocouple 
w i l l  be irradiated i n  the MlB. 

Cold Forming Aluminum PRP Components. 
i n s t a l l ed  i n  the 306 Building drawbench i n  preparation f o r  the drawing of 
aluminum rods. 
and improving the  surface qua l i ty  of the  f inished material, a phosphate coating 
for  the  aluminum was develoged. An area reduction of 9.5 percent per  draw i s  
possible by t h i s  method as compared t o  s i x  percent achievable with other lub- 
r ican ts .  

A drawing d i e  has been designed and 

To a i d  the  drawing operation by reducing the skin f r i c t i o n  

Mechanical Equipment Development 

Construction Operation forces have s t a r t ed  the in s t a l l a t ion  of the  Single Tube 
Prototype Fac i l i t y .  A l l  equipment f o r  Phase I of the f a c i l i t y  is now on order 
except the primary pump. Bids f o r  t h i s  item and the f u l l  s i z e  PRPR pump f o r  
Phase I1 Testing are now being reviewed. 

The PRPR Process Tube I n l e t  Assembly w a s  cycled on ELMO-7 a t  1300 ps ig  a t  tem- 
peratures from 310 t o  530 F. No leaks developed during the  f irst  217 cycles.  
A t  t h i s  time the connections were loosened and retightened t o  simulate jumper 
replacement on the  reactor .  Testing was continued t o  over 300 cycles although 
the  assembly leaked during t h i s  period. 
resea t  upon t ightening were: 

Possible reasons f o r  the  failure t o  

1. The threads of the  assembly were not re lubricated before re t ightening.  

2. The loop w a s  f i l l e d  with pa r t i cu la t e  matter from a melted dummy fue l  
element. 
when they were loosened. 

Some of t h i s  material drained in to  the  assembly connections 

The assembly has been reworked t o  clean up the  f i t t i n g  threads. 
0.083'' w a l l  thickness has been in s t a l l ed  t o  allow a higher t e s t i n g  pressure.  The 
f i t t i n g  f l a r e s  a re  being careful ly  lapped i n  order t o  allow lower torque require- 
ments in  t ightening the connections. 

New tubing with 
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To determine the  design of the Nozzle-to-Process Tube Assembly, two sections of 
Zircaloy-2 imitation process tube were made and tes ted  t o  destruction. 
process tube shoulder which was b u i l t  up by welding f a i l e d  a t  105,700 pounds 
o r  a stress of 72,800 p s i .  
a stress of 59,200 p s i .  
b u i l t  up by welding. 

m e  

The spot welded shoulder f a i l e d  a t  85,900 pounds or  
The actual  test assembly w i l l  be fabricated w i t h  shoulders 

The nozzle cap assembly has been revised t o  agree with the  l a t e s t  design. The 
cap and nozzle w i l l  be made of diss imilar  s t a i n l e s s  s t e e l s  t o  prevent gal l ing.  
The bottoms of the  cap t ightening b o l t s  w i l l  be rounded and w i l l  f i t  in to  
corresponding indentations of the cap. 
requirements f o r  t ightening the cap. 

This arrangement w i l l  reduce the torque 

A working model of the  PFPR e l e c t r i c a l l y  operated fuel  element hook f o r  charge- 
discharge has been fabricated.  
f u e l  element w i l l  begin short ly .  

Functional t e s t s  of t h i s  hook w i t h  a simulated 

The calandria mock-up is approximately 10 percent complete. 
completion date is October 1. 
par t  of the month due t o  the emergency need f o r  Construction Operation forces in 
the 200 Areas. A capacitance probe, shield,  and holder t o  indicate the l i q u i d  
l e v e l  inside the calandria are currently being fabricated.  
t es ted  f o r  sens i t iv i ty ,  response, and accuracy. 

The revised estimated 
Work on the f a c i l i t y  w a s  stopped during the l a t t e r  

This system w i l l  be 

The f i n a l  desigc of a wrench t o  i n s t a l l  and remove the junper t o  nozzle connection 
Parker F i t t i n g  Nut has been completed. A prototype model i s  being fabricated i n  
the Technical Shops. 

Development work i s  proceeding on the layout and arrangement of the o u t l e t  jumpers. 
A ten+,ative new arrangement t o  result i n  less stress concentration has been 
formulated. 
that a one-quarter scale model of a portion of the reactor’face may be b u i l t .  
This model w i l l  be used t o  check the space arrangement of the jumpers, and as a 
visual  a id .  After the completion of the reactor ,  it w i l l  be used for  instruct ing 
maintenance personnel. Preliminary investigations have s ta r ted  on the possible 
: x e  of sxpansion j o i n t s  and f l e x i b l e  sections in  the jumpers. 

Detailed drawings of t h i s  arrangement a r e  being prepared i n  order 

A l l  t en ta t ive  design c r i t e r i a  have been surveyed w i t h  regard t o  eqdipment and 
material  t e s t i n g  t o  be recommended. Several suggestions f o r  operating procedures 
have been outlined. 
has begun. 

The preparation of a report  on the proposed t e s t i n g  program 

The i n s t a l l a t i o n  of the control rod t e s t  f a c i l i t y  continued during the month. 
The t e s t  chamber providing a hot humid atmosphere f o r  the t e s t i n g  of motors w i l l  
be i n  operation f irst .  The estimated completion date f o r  the f a c i l i t y  i s  
October 1. 

Shielding Calculations 

Incident fluxes on the PFPR shield became available from an I B M  calculation, so 
the  resul t ing radiat ion leakage w a s  calculated.  The top shield leakage w a s  found 
t o  be 0.7 mrem/hr from primary neutrons, which i s  much l e s s  than the 5 mr/hr 
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expected from activated coolant. Activation of s t e e l  i n  the coolant c i r c u i t  i s  
calculated t o  be 7 mr/hr above the primary shield ju s t  over the reactor.  
radial shield neutron leakage is  negligible,  but the dose from secondary gammas 
from neutron capture in  the thermal shield is  calculated t o  be 0.7 m r / h r  with a 
D20 re f lec tor .  

A rough calculation of heat generation i n  the shields shows 0.66 megawatt t o  be 
dissipated i n  the shields.  This calculation w i l l  be refined when primary gamma 
and photoneutron fluxes are specified.  

The 

Secondary gammas w i l l  be negligible with an H20 re f lec tor .  

I r rad ia t ion  Testing 

A tes t  proposal, HW-52006, was issued f o r  the i r rad ia t ion  of plutonium-graphite 
fue l  material .  

Coolant Systems Development 

The 19-rod c lus te r  f u e l  element w a s  removed after running f o r  680 hours a t  300 C, 
1600 p s i .  
t e a r .  The rupture was apparently caused by failure of a weak spot i n  the tubing. 
Water analysis disclosed t h i s  incident occurred a f t e r  about 500 hours of operation. 
It should be def in i te ly  pointed out t h a t  t h i s  rupture does not indicate any defect 
whatever i n  the actual  19-rod c lus te r  design since no material  i n  the element 
tes ted i s  specified f o r  use i n  the actual  element. A l l  carbon s t e e l  s p i r a l  wire 
windings on the elements were found t o  be elongated about a half inch. 
a r e  presently being made t o  determine whether t h i s  resulted from a difference i n  
thermal expansion between the carbon and stainless s t e e l s .  A document on the  
complete r e s u l t s  of the t e s t i n g  w i l l  be issued when t h i s  checking i s  completed. 

One of the  rods was found t o  be ruptured i n  the form of an irregular 

Checks 

A study of the PRPR secondary cooling ( l i g h t )  water system by representatives of 
the Betz Laboratories, Inc., indicates t h a t  standard Zeolite softening of the 300 
Area plant  supply water, with no steam recirculat ion beyond that required f o r  
deaeration, i s  the most economical treatment. f o r  the preparation of secondary 
cooling water. This treatment w i l l  require boi le r  blowdown r a t e s  greater than 
65 gpm. 
c r i t e r i a  f o r  PRPR secondary cooling system. Corrosion, scale formation, or other 
problems, caused by high C02 or  Si02 concentratioas i n  the b o i l e r  feed water should 
be adequately controlled by the high rate of blowdown. However, the e f f e c t  of high 
chloride concentrations i n  the b o i l e r  feed water on s5res.s corrosion cracking of 
the s ta in less  s t e e l  steam generating equipment i s  not known. Tests a re  being 
designed by Coolant Systems Development Operation t o  measure the e f f e c t s  of t h i s  
chloride concentration on stainless steel corrosion in  300 Area water. 

This Zeolite softening i s  t h e  treatment presently specified i n  the design 

The e f f e c t  of l o c a l  boi l ing of the PRPR moderator i n  contact with the aluminum 
shroud tubes on the corrosion of these tubes a t  the surface of the moderator 
l i q u i d  has been studied by Coolant Systems Development Operation. Review of 
work performed a t  Columbia University i n  which demineralized l i g h t  water was 
subjected t o  loca l  boi l ing on the surface of aluminum tubes indicates  t h a t  these 
conditions w i l l  not cause s ignif icant  corrosion of aluminum shroud tubes i n  the 
PRPR. 
exposures as  long ES s i x  months i n  the Columbia University t e s t s .  

Corrosion p i t  depths of two m i l s  were the most severe e f f e c t s  found during 
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Thermal Hydraulics Studies 

Prel ininary tests of candidate flow nozzles which w i l l  be used t o  feed the moderator 
t o  the  calandria were performed. 
complete mixing of the  D20 i n  the  calandria t o  prevent hot spots from forming with 
a resu l t ing  change i n  density of the  moderator. 

These nozzles must demonstrate a b i l i t y  t o  provide 

The tests were run i n  a la rge  water f i l l e d  tank by using one nozzle placed i n  the 
center of a five-tube a r ray  conforming t o  the  shroud tube geometry. 
indicate  that there  w i l l  be considerable mixing of the moderator even though the 
pressure d i f f e r e n t i a l  across the  nozzles i s  only four p s i .  
i a l l y  good i n  the  upper half  of the tank. 

Results 

The mixing was espec- 

A study was made of the t rans ien t  occurring a f t e r  the  f a i l u r e  of e i the r  an i n l e t  
o r  ou t l e t  header on the  primary cooling system of the PRPR. The worst condition 
w a s  the  f a i l u r e  of the o u t l e t  header. It w a s  determined t h a t  a f t e r  0.05 second the 
amount of water present i n  the  ac t ive  section of the process tube would be decreased 
t o  about 50 percent of i t s  normal value. 

Fabrication of Zircaloy Process Tubing 

Two process tubes fabricated by the  Chase Brass and Copper Company were shipped t o  
KkpO. Dif f i cu l t i e s  were encountered during s iz ing  and s t ra ightening of  these tubes 
with the result that the I D  of the  tubes var ies  from 3.UO" t o  3.245" instead of 
the  specif ied 3.250" plus  o r  minus 0.010". These tubes w i l l  be sa t i s fac tory  fo r  
i n i t i a l  development of  techniques t o  fabr ica te  the  flange and end taper  required 
on the completed tubing. 
other f in i sh ing  techniques. 

Chase w i l l  u t i l i z e  the  two remaining extrusions t o  t e s t  

Allegheny Ludlum successfully pierced three bil1ef.s fGr extrusion of PFPR process 
t.Jbes ear ly  i n  September. Tube reducing of these tubes should be accomplished 
during September and October. 

Fuel Element Sheathing - !Vested Tubular Element 

The Dsmascm Tube Coapany was unable t o  t-011-form sa t i s fac tory  1.804" I D  %ubing 
because of excessive camber and edge waviness of the Zircaloy s t r i p .  The balance 
of the s t r i p  was shipped t o  HAP0 where preparations a re  '7eing made t o  s t r e t ch  
s t ra ighten and r o l l e r  l eve l  the s t r i p .  If successful,  the s t r i p  will be su i tab le  
f o r  brake forming and welding. Damascus w i l l  attempt t o  fabr ica te  the 2.154" I D  
tubing on September 5 .  
were encountered during s iz ing.  
t o  minimize scoring. 

NTH has welded some 3.000" I D  tubes; however, d i f f i c u l t i e s  
The tubes a re  being straightened p r i o r  t o  s iz ing  

A program t o  assist the vendors w i t h  the  problem of s iz ing Zircaloy tubing was 
i n i t i a t e d .  
will emphasize new die mater ia ls  and lubricants .  

Encouraging r e su l t s  were obtained using a nylon d ie .  The progran 

Plutonium Fuel Cycle Analyses 

Plutonium fue l  cycle analysis  s tudies  have pointed out t ha t  d i f fe ren t  reactor 
designs may be required t o  optimize f o r  burning plutonium instead of U-235. 
Since Pu-240 is  a f e r t i l e  material  analogous t o  uranium-238 except t h a t  it has 
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a 100-fold greater  cross section, a reactor  designed t o  operate e f f i c i e n t l y  with 
plutonium elements containing Pu-240 should have a higner resonance escape prob- 
a b i l i t y  than one designed f o r  Sr-235 elements. Further s tudies  will point up %he 
magnitude of design differences required t o  optimize various reactor types f o r  
burning these two a l te rna t ive  f iss ionable  fue ls .  

Experimental Reactor Design 

General. 
fo r  Phase I i s  7996 complete; overal l  de ta i led  design f o r  the PRPR i s  loqd complete. 
Phase I includes the  containment vessel  with inside s t ruc tu ra l  concrete, storage 
basin, and a portion of the basement area of the  service building. 

A l l  design c r i t e r i a  f o r  the  PRPR have been issued. The detailed design 

The scale model of the PRPR i s  75% complete. 

A study w a s  s t a r t ed  during the month of changes required i n  the reactor  design if 
the reactor  were converted t o  use organic coolant. 

Core Components. 
header has shown t h a t  it i s  possible t o  maintain a uniform outflow circumferentially 
around the vessel .  
o r i f i c e  spacing around the vessel .  

An analysis  of the pressure drop around the calandria top drain 

"his i s  accomplished by using one o r i f i c e  s i z e  but  changing 

Analysis of the pressure drop around the  moderator inlet  header shows t h a t  satis- 
factory moderator d i s t r ibu t ion  t o  the i n l e t  plenum may be achieved with one o r i f i c e  
s ize  and uniform spacing between. 
compared t o  the pressure drop through the o r i f i c e s .  

The pressure drop around the  header i s  s m a l l  

Reactor Piping. 
an expansion loop t o  reduce stresses i n  the piping caused by thermal expansion. A 
l /4 -s ize  model of  t h i s  layout i s  being planned by Mechanical Equipment Development 
Operation. 

A new ou t l e t  jumper piping arrangement was l a i d  out, incorporating 

A program was developed with Mechanical Equipment Development Operation t o  tes t  
the s t ruc tu ra l  i n t eg r i ty  of the jumper piping. An outl ine of the t e s t s  required 
and equipment and material needed w a s  formulated. 

Process Tubes. 
mental reactor ,  it i s  planned t o  order f i v e  f inished tubes from each of two vendors 
f o r  delivery i n  March 1958, and (pending the a v a i l a b i l i t y  of  p ro jec t  funds) t o  
order the PRPR tubes i n  June 1958, based on qual i ty  and p r i ce  of the  five-tube l o t s .  
Delivery of tubes t o  be in s t a l l ed  i n  the reactor  w i l l  be required i n  April-July 1959. 

I n  order t o  expedite Zircaloy-2 tube fabr ica t ion  f o r  the experi- 

An aluminum tube design for temporary use is  being prepared as a back-up alter-  
native i n  place of Zircaloy tubes. With aluminum tubes, the  PRPR could be operated 
a t  f u l l  power (70 MW) a t  a bulk D20 o u t l e t  temperature of 347 F (175 C )  or  somewhat  
higher, using a primary coolant pH of 4.5 t o  5. 
fo r  t h i s  appl icat ion since it should require  the  least development i n  order t o  
procure sa t i s fac tory  tubes. 
the  5-tube-lot Zircaloy tube orders,  so  t h a t  a f u l l  s e t  of these aluminum a l loy  
tubes could be procured i n  time f o r  reactor  s ta r tup  i f  necessary. 

Aluminum a l loy  X22l9 was chosen 

Ten tubes w i l l  be ordered and t e s t ed  concurrent with 
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Process Piping and Equipment. 
feedwater flows in accordance with the recommendations of Betz Laboratories, Inc., 

Revision Request No. 114-1, revising blowdown and 

was submitted for approval. 

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

Control and Safety Systems. 
were approved and issued. 

Design criteria for the control and safety systems 

Descriptions of the PRPR primsry control system and the automatic controller 
proposed for the reactor were sent to interested instrument vendors. 

Instrumentation. !Che design criteria for instrumentation were issued in approved 
form. 

Shieldinq. 

Xelftnn System. Inquiries 
were sent to prospective vendors concerning design of the helium compressors. 
Another inquiry has been sent to L’Aire Liquide of France concerning the appli- 
cability of their diaphragm compressors for this service. 

The shielding design criteria were approved and issued. 

The helium system criteria were approved and issued. 

Thermal Stress Analysis. Temperature distributions in selected components of 
the primary cooling circuit have been determined for specified conditions of 
cool-down. Work is proceeding on the &termination of thermal stresses ir these 
components 

Building and Site. The design criteria for outside facilities were issued. Scopc 
revisions 99-1, 99-2, and 99-3, were issued revising portions of HW-48099, “PFP 
Reactor Building and Services Criteria.“ 

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

Work was kegan on criteria for the boiler 

Reactor Physics 

Fuel Cycles. Formulation of the characteristics of a two region plutonium recycle 
reactor for programming on the I B M  650 computer is essentially complete. 
program has as its goal the ex2ension of the unifom analysis to a more general 
system which allows the following: 

This 

1. Uniform or spike enrichment. 
2. 
3 .  Non-uniform flux. 
4. 

Inert or depleted uranium carrier for spike Pu. 

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

Use of this program is anticipated in the evaluation of a wide variety of plu- 
tonium recycle system. 
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A preliminary d ra f t  of the report  on the uniform analysis w a s  d i s t r ibu ted  as 
HW-51957-RD, "The Effect of Moderator Temperature on Maximum Attainable Exposure 
i n  Plutonium Recycle Operation," by J. L .  Carter.  

La t t ice  Physics. P-3 f l u x  d is t r ibu t ions  were calculated fo r  the PRPR l a t t i c e s  
previously tes ted  i n  the  PCTR, with the  object of determining the magnitude of  
the flux depression in  the  aluminum surrounding the  cent ra l  c e l l .  
that i n  the  eight-inch l a t t i c e  t h i s  aluminum produces a 6$ f lux  depression. 
Thermal u t i l i z a t i o n  values were a l s o  obtained f o r  PCTR l a t t i c e s  containing 
concentric-ring U02 fue l .  

It w a s  found 

The results a re :  

f = 0.931 (dry)  

f = 0.929 (D20 coolant) 

f = 0.863 (H,O coolant) 

Additional cases have been set up but not ye t  processed through the IBM 650 
computer. 

Reactor Calculations. 
3-group reactor  calculs t ions has been prepared f o r  d i s t r ibu t ion .  

"Use of VALPROD-I Code i n  3-Group Reactor Calculations;' HW-52349, J .  J. Regimbal, 
i s  designed as a supplementary instruct ion manual fo r  the benef i t  of subsequent 
users of t h i s  and similar codes. 

A description of the techniques used i n  carrying out 
This report ,  

A report ,  "PRPR Gamma-Ray and Neutron Heat Generation Calculations, " HW-52347, 
J. R .  T r ip l e t t ,  has been prepared. This report  presents work during the  month 
i n  support of the reactor  design s tudies .  
i n  the  report:  

The following r e su l t s  a re  derived 

1. 

2. 
3. Gamma in tens i ty  and current incident on the  r ad ia l  biological  shield.  
4. 
5 .  Heat generation i n  the calandria tube sheets and tubes. 
6. Heat t ransferred t o  the coolant loop,  moderator loop, re f lec tor ,  and 

Gamma in tens i ty  and current incident on top and bottom shields  with 
and without r e f l ec to r .  
Gamma in tens i ty  and current incident on the r ad ia l  thermal shield.  

Heat generation i n  the  top and bottom shields .  

shield cooling loops. 

Safeguards Analysis 

The Preliminary Safeguards Analysis, document Rw-48800, was published and t rans-  
mitted t o  the Atomic Energy Commission. 
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PEYSICS AND II'?STRuMwT RESEARCH AND lEvEulpMElJT OF'ERA!CION 

AIEUST 1957 

FISSIONABIZ MAZERIALS - 2000 PROGRAM 

I4EmLLm 

Nuclear Safety, Critical Mass Consultation 

Fuel Reparation I)epastme nt 

Specifications were determined to simplify plant handling procedures fo r  0.96 
percent enriched U-235 fuel together with natural uranium. 
fied specifications were within the existing process specifications, no new 
formal specifications were required. 

Since these simpli- 

REACTOR 

STUDIES RELATED To ~ p € l m u m I o N  PILES 

Dry 7-l/2" Graphite Lattice Tempe rat- Coefficient 

Preparations are being made to begin these temperature coefficient measurements 
in the PCTB the middle of September. Work this month included fabrication of 
central cell-graphite pieces, minor modifications of the vacuum m n ,  and the 
irradiation of nickel-coated Pu-A1 alloy foils to determine the extent of the 
corrections i n  the ganrma counting of these foils due to the nickel coatinge 
It was found that a 0.0015~ coat ing gave corrections of from 1 to 6 percent in 
the Pu counting rates. It is wrpected that we WFIl receive information on the 
stability of these coatings at men temperatures soon from Phtonium Metallurgy 
Operation. At that time, specifications on the f o i l s  vill be drawn up and sub- 
mitted to Plutonium Metallurgy Operation. 

A letter of specifications has been sent covering work to be done by the same 
group fn preparing experimental, sectioned slugs of the 1O00, 2000, and 4000 
WD/T synthetic exposure type. 

Meutron Cross Sections 

Cold Neutron C r o s s  Sections 

!!!he liqdd nitrogen cooled b e r y l l i u m  filter is now operatiag satisfactorily as 
a filter to allow cross-section measurements in the energy region below 
0.005 ev. 
section measurements have begun on 17-235. preliminary data have been obtained 

A mica c r y s t a l  is being used as a moIxxhmmator. Fiasion cross 

which show the expected l /v  variation mer the energy-interval 
ev with a statistical precision of 1.5  to 5 percent. 

0.003 to o m 5  



A multiple p la te  boron chamber with 12 th in  boron foils has beenGsembled and 
put into operation as a total cross section detector f o r  the cold neutron 
energy region. 
than a BF3 de-ctor f o r  these measurements. 
the t o w  cross sections of U-235 and gold with the BF3 detector were unsatis- 
factory and w i l l  be repeated w i t h  the new boron chamber. 

This chamber has a much bet te r  r a t io  of counts t o  background 
Preliminary neasurements msde on 

'phe c h a m d  address scaler of tbe 256 channel analyzer has been modified to 
operate at an irrput of 4 megacycles per second rather %ban the design freqpency 
of 2 megacycles per second. 
accept the output of the vernier chranotron. 
f i ed  t o  accept the tugital output of the cbronotron and has been operated 
routinely as a data storage unit for the cbronotron. 
t ions were made in such a manner that it can also be easi ly  used as a pulse 
height analyzer when desired. 

This change was necessary fo r  the analyzer to 
The analyzer has a lso  been modi- 

The analyzer modifica- 

Studies are underway t o  determine the timing errors invalved in the detector 
photomultiplier tube used as an input t o  the chronotron. 
phototube is the only tube knoan capable of producing pulses of the size 
required t o  drive the chronotron. 
studied using a spark gap l i g h t  source as a precision timed, variable strength 
source. 
variation in  the size of the l i g h t  pulse. Delay l i ne  pulse clipping was found 
t o  reduce this time spread error ta less than 0.5 m p e c  for  a particular 
phototube over the range of pulse sizes  0 . 1 t o  3 mev equivalent electron energy. 
This resolution is comparable to that obtained w i t %  other phototube types. 

The RCA tyge 6810 

The time response of the phototube was 

Tlming errors  as large as 6 m p e c  were found t o  result earn  a large 

Neutron Thermalfaation ProbleIc 

J. L. Powell, physics consultant from the University of Orsgon, has provided 
an integral  aqaatim technique, adsptabla to  arbi t rary moderat9r temperature 
distributicn,  fcr the examination of  the problem Gf deterrcining the neutron 
energy sFec+,nrm and aspa%ial distribution i n  a mecidum cauposed sf two regions, 
each a t  a d i f h r e n t  tempera-t;we. 

Resonance Eacspe Prababilfty 

Calculaticas are b e i w  made on the YBM-702 of effect,ive resonance integraLs 
f w  seversl r d  sizes, i c r  the impor+at  known resonances in U-238, under the 

moderator. 
tions, is expected t o  prrvide u-238 effective resonance integrals i n  f a i r l y  
satisfactory agreement with experimental determinations. 

resonance" approximati'm, in which u-238 is assumed t o  be a good 
This work, when .zombined vith previa- infinite-mass u-238 calcula- 

REACTOR 

Improved Production Reactor Studies 

Material buckling measurements have been continued for  the 1.66'' natural Uranium 
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fuel elements in the m a U  exponential pile facilities. 
enclosed in 1.735" O.D. - 0.028" thick aluminum cans. 
were centered in 2.125" O.D. - 0.065" thick process tubes resulting in a coolant 
aanulus volume of 5.06 cc/cm. 
month are given below: 

The fuel elements were  
These fuel assemblies 

The results of the measurements completed this 

Buckling x lo6 (ano2) 

Lattice Spaciq MIPB Air 

7- 3/16'' 

-157 t 10 - 60 io 25 4 10 6-3/16" - 
These results, together with data already reported, are sufficient t o  define the 
maximum and cross-over buckling for the %O and air-cooled lattices. 
a l s ~  shown that there is a considerable difference at the tight lattice spac- 
ings in the air, H20, and MIPB cooled lattice bucklings. 

It is 

Theoretical Evaluation of Lattice lkta 

A consistent s e t  of parameters have been found that will allow one to calculate 
the material bucklings of dry lattices measured w i t h  the 1.66" so l id  and cored 
fuel elements. 
the dry eight-foot piles. 
absorption cross section, the experfmental resalts were calmzhted with a fair 
degree of accuracy with a d u e  for q of 1.285. 
g r a l s  =re obtained from the expression 

The measurements w i t h  these fulel elements were carried out  in 
Using a 2200 m/sec. value of 3.98 barns f o r  the graphite 

The effective resonance inte- 

The calculated buckling values along with the experimentsl results are given in 
the table below: 

6 2  BUC- x 10 em 
Lattice Spacing Calc. value E x p o  'flalu? Difference 

1.66" s l i d  ~ u e l  Element 

6-3/16'' - 155.1 - 153.7 - 1.4 
7-1/2" 39.0 73 3" - 33.3 
10-3/8" ll0.4 119.6. - 9.2 
1.2- 318" 69.8 76.0 - 6.2 
15" 1.6 - 4.3 + 5.9 



6- 3/16 
7-1/2" 
10-3/8" 
1.2- 3/8" 
15" 
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1.66" O.D. x 0.81" 1.d. 

- 51.8 - 66.5 
84.4 98.1 
102.8 109.3 - 6.5 

r . 3  51.1 4 0.2 - 20.8 - 29.7 4 8.9 

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

6-3/16" 1.7 2.9 - 1.2 
7-1/2" 93. 5 103.3 - 9.8 
10-3/8" 67.4 73.0 - 5.6 
2-3/8" 9.9 14.4 - 4.4 
15" - 60.6 - 6 ~ 4  4 0.8 

* The va,lue measured i n  the smaU exponential pile facility for the 
7-3/Zw lattice spacing was 33 p bucks. !Che 7-1/2" lattice data 
are now being investigated. 

Au Cadmium Ratios 

The multiple collision analysis of experimental gold foil cadmium ratios IS 
at the advanced point of final integrations Over the neutron energy spectrum. 
Prelimhazy cadmium rstios results for a 1 - m i l  Au foil shielded by 4.0 mil of 
cadmium are wi+;hin about five percent of the experimental value. 

Fast Effect 

Tbe d t i g r o u p  cakubtions of the ratio of u-238 to u-235 fissions for a 
wide rsage of rod sizes are consistently about ten percent higher than the 
experimental determinstions of this qyantity. 
and analytical techniques are identical to those " M n h  have been used to com- 
pute to about one percent the critical. m88ses Df bar% uranium assemblies rang- 
ing in enrfchment from 5.5 percent to w a t e r  than 9C percent. 
suggested t h %  the discrepancy between caJ.ml.ated and experimental fission 
ratios may be, in prt, due to the experimntal assumption usually =de that 
the gross $anma activity per fission is the same far V-238 a m i  U-235. 
suggestion ia being explored. 

The mul%igmup cross sections 

It has been 

This 

Thermal Utilization, Thermal Flux, and Lattice C e l l  Shape 

A formal report under this title (HW-52048) has been submitted to Technical 
Publications f O r  processing. The abstract foUows: 

"Quantitative criteria are established to s h m  thst the propagated 
effect of a f ix l  rod in a lattice wpll be cylindrically symmetric if 
the 1aAticrsYnnaetry is high, if the lattice spacing is small compared 
with the moderator diffusim length, or if the fuel rod diameter is 
s m a l l  compared with the lattice spacing. One or more  of these conditions 
a.rc ordinarily w e l l  met for heavy vater and graphite lattices and for 
filled hexagonal (sixty-degree rhombic) l i gh t  water lattices. 
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"Provided the propgated effect  of a fuel rod i s  cylindrically symmetric, 
it is  shown that the thermal u t i l i za t ion  of a l a t t i c e  array can be cal- 
culated exactly. Such a calculation involves the sum of a l a t t i c e  array 
of zero order, modified Bessel functions of the second kind (i. e., %), 
and exact formulas f o r  such sums valid for  arbi t rary diffusion length and 
l a t t i c e  spacing a,re given for rectangular, open he-nal, sqpare, and 
filled hexagonal l a t t i c e s  and for  the l inear  chain, by a refinement of the 
method of Wanin. 
l a t t i c e s  and for f i l l e d  hexagonal l i gh t  water l a t t i c e s  them uti l iza-  
t ions so calculated d i f f e r  only s l igh t ly  from those provided by the usual 
equivalent cylindrical model. 

"The Bessel function l a t t i c e  sum technique is  shown to provlde accurate 
moderator f lux traverses appreciably more easi ly  than does a direct  t r ig -  
onometric series solution, since men the lowest order terms meet the ce l l  
boundary conditions exactly. 

For squart and fi l led hexagonal heavy water and graphite 

"The normalization of the Green's function fo r  an i n f in i t e  array of sink 
rods is shown to  depend upon the radius of the rods and upon their proximity. 
If the rod radius v'ani6hes, the Green's function reduces t o  the usual line 
sink approximation." 

Andog computing 

A failure of the reference battery caused the computer t o  be inoperative f o r  
several days. 
ing the arrival of a replacement battery, the cmputer wa6 modifled by the 
addition of ten, 10 UF condensers. 
the machine and i ts  a b i l i t y  t o  handle long-time consfants. 

Replacement has been made and operation resumed. While await- 

' 5 i s  expands the time scale capacity of 

A list of operating problems was presented t o  Coodyeax Aircraft with the 
request for innnediate corrective action. 
be performed by Goodyear i n  September on the Hauf'ord machine. 

As a result extensive service will 

Because many of the problems being considered for  solution involve partial 
different ia l  equations, solution by finite differences i s  being tried on the 
computer. 
calculations with variations i n  buckling requested by Ipz). 

' Ib is  type of solution wlll be used on the one dimensional flux 

The intr0ductozytaJ.k on analog computers was given t o  the following groups: 
Fuel I)evelopment Operation; Area Physicists, IFD. 

To build up the log simulator it was first necessary t o  manipulate the 
kinetic equations i n  such a way that the neutron density and the fuel tempera- 
ture appear on the coanputer in  the form of logarithpas and their derivatives. 
By so doing, reactor operation can be simulated through me~l l y  dccadies of panr. 

Individual c i r cu i t s  for  the delayed neutrons and the furl temperature have 
been tes ted and are stable; however, the c i rcu i t s  have not, as y e t ,  been 
successfully t ied together. 



SXponenOial experiments were continued with 1.007 pePcent enriched uranium i n  
order t o  obtain additional data from which to base nuclear safety specifications 
for new dissolvers which are being designed fo r  processing enriched uranium. 
The l a t t i c e s  used i n  the urperiments =re composed of 0.925" diameter rods 
positioned fn a hexagonal pattern. The experimental work was continued along 
the fol4awing lines: 

1. 

2. 

3. 

4. 

Further data -8 obtsined on the ref leetor  sa~3-s f o r  enriched uranyl 
nitrate solutions a8 a function o f  U concentration and ref lector  thick- 
ness. 

Measwmnta were taken to dekelPmine thc effectiveness of a ref lector  
vhen the l a t t i c e  region is separated f r o m  t h a t  of the ref lector  with 
a thin stainless steel containero 

The ‘buckling was determined with O.925" rods for the case i n  which 
the water moderator was replaced wfth an enriched uranyl nitrate solu- 
t ion  con- 400 gm. of U / l i t e r o  

The buc- was messwed for an enriched uranyl nitrate solution 
(homogeneous syslmn) conWM..ag about 400 of U / l f t e r .  Both Au 
f o i l s  and a BF3 counter were used f a r  aeutmn detection; the analyses 
of the dat;a have not been completed, 

The m a t  significant information &rived fmzi the masurementa this  month are 
given below. 

The experfmental results indicate that %r the case of the 1.6" l a t t i c e  with 
the 0.925" PJ&S (+O/U volume rat.io of 2-15! a 1/16" thick sksfnless steel 
container be-en the l a t t i c e  and ref lectar  nducss the reflector savings of 
water by aMu% 0:T ea.; 'wncr%u a 3/16" +hick xckainsr  -& reduces %he re- 
flecl;or savings by a b u t  1 m. 

A large &:ream i n  buckling was observed t 2  x c u r  when the water moderator 
vas repiaced with enriched amany1 a t r a t e  so>atiDze 
the (3.925" m a ,  the buckling m a  rc&uced by about 2 IOO x 
result. 5ndicaks  that fmm the crit-",calfr;y ~3swpoint. a much safer condition 
exists in plant Ussolvers when %he f'uel el.smnr;a arz moderated with the 
uranyl nitraze solution; f. to, w k n  the p.1~1 elemnts are  in part.ial s ta tes  
of dissolution and not moderated with pure water, 

For %he -5" l a t t i c e  wlth 
cm-2e This 

In order t o  reach ffrm conclusions regarding the latter point, =her experi- 
menta are required w i t h  sther enrichment levels to determine the dependency 
of the buckling on the enrichmuat of the uranyl nitrate solutian. 

Crf t fcalf ty  Experiment 

The experimental work i n  connection with the measurment of & for  homo- 
geneous s l igh t ly  enriched U03-%0 mixtures (critfcalfty experiment) has been 
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completed; data analysis is  i n  progress. 
t ion at  the Oct. 28-31 meeting of the American Nuclear Society covering this 
work. 

A paper i s  being prepaxed for  presenta- 

Ra-Be Neutron Sources 

Five %-Be neutron sources have been received from Atomic Energy of Canada 
Limited. Each source contains about 250 mg. of Ra w i t h  a Ra o Be r a t i o  of 
1 t o  5; the neutron emission of each source i s  about 3.6 x 10 n/sec. These 
neutron sources Kfll be used i n  Cri t ical  Mass Physics experiments. A sixth 
source is expected t o  be received in the near future which will complete the 
original order for  six sourcese 

E 

Pu Cri t ica l  Mass Faci l i ty  

Additional studies were made of the radiation hazards of possible bursts i n  
c r i t i c a l  assemblies i n  the proposed c r i t i c a l  mass fac i l i ty .  
scattered radiation i n  the area surrounding the reactor site were determined 
for  bursts of a given magnitude by making extrapolations of radiation intensi- 
t ies observed i n  the P-ll and two Oak Ridge bursts. This procedure required 
extrapolations i n  distance and solid angle of the radiation which escaped t o  
the atmosphere. Only single scattering was considered. A graphical integra- 
t ion was performed applying apprqriate scattering l a w s  conservatively and 
assuming exponential and inverse square law attenuation of radiation. 

Levels due t o  

The conclusion was reached that it was feasible t o  pratect personnel i n  the 
vicini ty  of t k  reactor site from radiation bursts by excluding them from the 
area around the reactor s i t e  with a fence. 

A document, m-51828, was issued which gives the results of these calcula- 
tions. 
taken place i n  c r i t i c a l  assemblies t o  date  together w i t h  recopmaendations for  
burst ma&tudes to  be used as design c r i t e r i a  in the c r i t i c a l  mass fac i l i ty .  

This document also gives a brief  sununary of the bursts that have 

Nuclear S&ety, Cri t ica l  Mass Consultations 

O P ~ C - A q u e  ous Systems of Plutonium Solutions 

A study was made of the nuclear safety of a layer of organic solution con- 
tsinfng plutonium on top of a layer of aqueous solution containing plutonium 
for  different concentrations of PI i n  the two layers. 

Continuous Hask I and 11 Addition 

A t  the r e p s t  of the Research and Engineering Opention (CPD), a study was 
=de to determine the nuclear safety of the addition of 811 extra vessel t o  
hoods 9A and 9B in the 234-5 B u i l d i n g .  Criteria for a saie vessel and i ts  
positioning in the hood were determined. 

Enriched Dissolver Design 

A study has been made of the preliminary annular dissolver design for  Redox 
(for 0.96 percent U-235 fuel elements). Approval of the nuclear safety of 
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this design has been given (CPD). 

Neutron Age Measurements 

Foil and source handling techniqulcs have been improved as a result of measure- 
ments made with a IhP-Be neutron source. 
complete and measurunents will begin as soon as reactor irradiations of the 
Na-Be neutron sources can be obtained. 

The eqcrimental equipment is now 

=TOR - 4ooO PRDGRAM 

STuDms ImA!fsD To TBE P L m  €amcIlE PROGEIAM 

PRPR Wmtperature Coefficients 

An experfment has been undertaken i n  the FCTR t o  determine the "power" coeffi- 
cient of the infiaftc multiplication factcir fo r  a 19-rod cluster  of UO2 fuel 
elements. Both possible cases, n#nely, with and without 0 coolant, are 
being investigated us- the %O ca landr ia  vith an spacing 
inserted in the l u g e  cavlty of the +,est reactar. 

In %he case w%th codant , react ivi ty  data have been taken ever the process 
tube-temperature range f r 0 a n z 2 6 O  c t o - 9 0 ~  C. 
case indicate that th fract ional  change in ko0 per degree centigrade change i n  
temperature is - (3.6 4 0.7) x 10-5. 
about 40 percent -ruthe ffaal data are analyzed. 
%s the ease in -&ch the ef fec ts  of the expansion of the hct, OQolant is negated 
by keeping the t o t a l  mass of coolant per unit length of rod constant. 
for  s m a l l  changes in the neui;mn temperatma, the measured coeffic4ent is 
1 

in Hu-h&%O RD, nF%utonium Reeyele Pro@;ram Stop of %he Demonstration Reactor." 

m- results f o r  this 

The e m r  is expected to be reduced by 
This coefficient refers 

Except 

and is t o  be s a p r e d  t o  an estimated value of - 4.56 x 10- 5 /% quoted 
I 

P dT 

Fabrica-tim of eqdpment t o  be used in the dry case (wLtWut coolant) is now 
in progress. 
Flamed fcr fbls series of measwzmenta. The dry coefficient shoild be l e s s  
Eegat-fva 

@wsPsge of th temperature reage fran-263 c t o -300~  c is 

the yet  cmff ic ien t  bezaase +,he neutron temperature is constant. 

The neszed chaster -1 elements 7ere delivered t o  305-B Euflding about the 
m2ddJ.e cf %he month, It m s  f ~ ~ d  that modifications in t i e  mcderstor can 
%or the t e s t  cell were necessary. 
shortly. 
foi ls  fo r  obtaining f l u x  traverses. 

The modifications should be completed 
The experimental fuel assemblies are being machined t o  hold copper 

Analysis of the PCTR data obtained fo r  the 8" l a t t i c e  w l t h  a fuel cluster  
containing 16 UO rods and 3 Pu-Al rods has yielded preliminary values of 
hG e t h  air  m o f a n t  of 1.U5 and wfth 
t o -d ry  difference fo r  this ease has deereased fmm that fsund for  the 7" 
l a t t i c e  whereae the wet-to-dry difference increased for  the 19 VO, rod case 
in going from a 7" t o  an 8" l a t t i ce ,  a second look a t  the data and interpre- 
tatfon fo r  the cases reported here is in order, 

coolant of 1.llO. Since the wet- 
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Nuclear Safety, Cr i t ica l  Msss Consultations 

A t  the request of the Plutonium k t a l l u r g y  Operation (Hanford Laboratories) 
nuclear safety c r i t e r i a  were provided for  the design of an autoclave f o r  plu- 
tonium-aluminum a l l o y  fuel elements containing 1.6 percent Pu by weight. 

Analog cornputin& 

A report, HW-51398, “Simulation of the IKnetic Behavior of the PRPR, ” was 
issued. This completed the preliminary phase of the study of the reactor 
kinetics. 

It, was requested that we rerun the problem for normal operating pawer levels  
t o  a id  i n  the design of the power generating equipment. 
sary t o  rerun the problem has been completed and, as soon as the e r r a t i c  patch 
bay condition on the computer has been corrected, the problem will be run. 

The rescaling neces- 

BI-Y AND MEDfCINE - 6000 PROGRAM 

BICIPHPSES RESEARCH 

AtmosDheric Phvsics 

Three f i e l d  experiments designed to measure the ver t ica l  distribution of con- 
centration of simulated stack gases at various distances up to 5000 f ee t  from 
the source were completed; two of these experiments were successful. From the 
experimental data derived fran these and previous experiments, it was possible 
t o  establish a functional relationship between the variance of the concentra- 
t ion distribution and the time a f t e r  emission (or the distance from the source), 
which -was accurate t o  within the uncertainty l M t a  of the data. 

Except fo r  an anomaly in  the slope of the variance versus time curve at the 
origin, the f’unctianal form f i t t e d  t o  these data permitted full utilization of 
Taylor’s c lass ical  theory of diffusion and the resolution of the form of the 
Lagrangian e o m l a t i o n  function appropriate t o  the vert ical  turbulent motions 
i n  stable atmospheres. 
this Operation on the horizontal diffusion and meander of plumes i n  stable 
at-mospheres, provided a much mre rigamus and accurate solution of the problem 
of dffFasion of stack gases i n  stable atmospheres than had been available here- 
tofore. 

This result, vhen coupled with the prevlous work of 

The fundamenkl differences between the otmrved vertleaf dtifprrsion r tz tes  and 
those predicted by widely used extensions of !Paylor’s theory, vbile s t r i c t l y  
applicable for  continuous elevated sources only, have also cast  serious doubt 
upon the val idi ty  of estimates of atmospheric dif’f’wion of materials emitted 
a t  p u n d  level  in to  stable atmospheres. Plans for  modifications of present 
experimental techniques which vlll permit direct  measurements of airborne and 
ground level  concentrations at  various distances dowmTind from a ground source 
were ini t ia ted.  

The Portable Mast and its auxiliary e q u i p n t  were prepared for  Aucther experi- 
mental work on the problem of wind erosion of small particulates.  
i n  the present experimental s i t e  due t o  an extensive range f i r e  near the Benson 

Alterations 



Ranch site have made that site unsuitable f o r  erosion experiments and the Portable 
Mast is being returned to a site ncaz the Meteorology Tower. 

The first attuupt to use vind krrrncl facilities at the University of Washington 
fo r  the- calibration vi wind 
In general., the results were not satisfactory, d m  primarily to the inadequacies 
of the tunnel for t h i s  purpose. -her searches for a satisfactory calibration 
facility appeared to be required. 

was made on August 31 and September 1. 

Tests began on the feasibility of using the nev pulse method of reading pencils 
-dth l o w  charging voltages to decrease insulator leakage. At the low voltages, 
ion recombination might cause an e m r  in measurement of dose delivered at a high 
rate. 
low by abed 16. 
btrt backgmund dose rates twe two to three orders of magnitude Smauer than 8 
m/hr and may result in still smaller error. 
Aurther improvuaents in thh mcseuring techniques. 
tlon began ta measure the leakage characteristics of pencils charged to low volt- 
ages. 
ments for  background measurements fo r  Regional bbnitoring and similar programs. 

Xn aa 8 xr/hr gamma-ray field pencils charged to 20 volts gave readings 
This is probably acceptable for background work in any case, 

Tests at lower dose rates require 
Radiological Developnt  Opera- 

We are cooperatkg with them in a program to develop pencils as instru- 

Pha.ntom measuremtnts vith the Bdlec Hospital x-ray machine were completed. 

Calibrations Operation feared that their radium sources might be leaking and 
requested our help in checking them. 
tected radon and its decay products trapped in activated charcoal that had been 
stored w i t h  tbe source. 
present as contarninetion on the outside of the source could account for the 
radon fomd. 
dangerous. 
Fn further use of the source. 

The body monitor scintillation counter de- 

About as much radium as mrmaUy found in the human body 
. 

This much contsmination would not be unlikely nor would it appear 
If the radon is actually frum a srmJ3 leak, there is potential dangcr 

AnwaJ. maintena.nce of the Van de Graaff was coqlcted. 
factorily. 
mved ts be modified to work with the vernier chronotron sys%en!. 

It is operating satis- 
The beam-deflection oscillator of the time-of-flight sys%em was re- 

As another c-e of the use of the modera3ed neutron &+Actors, the average 
energy was measured by the doxible modera3ar teelzlalcpe for T(p,n) neutrons from a 
t U c k  +-get. The results agreed with theory very w e l l .  

The measurements of w for protons are now under way. 
imeter f o r  electron w measurements showed that fllrther insulation was necessary. 

Calibra%ion of the calor- 

The K source was recalibrated so that it could be used f o r  routine calibration 
of f i l m  badges. 

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

The prototype Portable Scintillation Beta-Gama Dose-Rate Mter was modified to 
operate mre reliably. 
phototube dyanode voltage and utilizing a different type of multiplier phototube. 

The modification consisted of changing the multiplier 

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

An investigation was started of proximity sensing devices for use with an experi- 
mental robot monitor. The robot monitor is visualized as an instrument which 
can scan automatically the floor of a room and provide information relative to 
radioactive contamination on the floor. 
a device is that of sensing obstacles and holes. 

A major problem in the development of such 

The mechanical design was completed on the combination alpha, beta-gama Air 
Filter Counter. 
ments preseatly required for the same measurements and to result in higher relia- 
bility of readings. Two such instruments were requested by the Chemical Rocess- 
ing Department. 

The completed instrument is expected to replace the two instru- 

The detection of air alpha contaminants is complicated by the relatively high 
level of the naturaJ.ly occurring alpha emitters. 
on a method of reducing the effects of the natural background by boiling the 
background off of a sample while r e a  the contamination. 
be counted for alpha contamination within several minzltes after collection. 

An investigation was started 

A saurple could then 

Developnent on the Zinc Sulfide Psrticle Detector for the Atmospheric Physics 
Operation is continuing. 
ure of the filter first to an incandescent lamp and then to a multiplier photo- 
tube. 
filter to a radioactive source wbi3.e the filter is be- viewed by a multiplier 

A system of shutters was fabricated to mar the expos- 

Another technique that appears promising involves the urposure of the 

phototube. 

Acceptance tests were completed on 26 new HBPO a ' s  and started on 52 more. 
There are 19 more, out of a total order of 97, to be received. 
were completed on three vendor-made prototype CP-!E high-range Dose Rate Meters 
of which 22 are on order. Evaluation of the Spear m s i s t o r  Bgh Voltage Supply 
and of tihe Spear Fast Neutron 'Lbse Rate Meter were continued. 

Evalustion tests 

Components for the experimental Radiuisotope Analyzer were assembled and initial 
calibration was started. 
application of computer techniques to practical detection and monitor- Instru- 
ments. 

!Ihe instnmaent is being developed to demonstrate the 

Instrumentation was assembled to determine the feasibility of measuring the net 
ionic concentration of the atmosphere. 
Industrial Medical Operation for correlating the ionic concentration with hay 
fever symptoms in humans. 

This measurement is of interest to the 
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CUS!BXEEwoRE 

Ueather Forecasting Snct b k t c c m 2 o g p m c e  

!Type of Forecast Nuniber %de 

93 
62 

124 

!Phe following number of telephone c a l l s  was handled by the autornstic telephone 
recorder during each of the last three weeks of August: 

Week Endiq 

Ausust 19 
Augast 25 
September 1 

Number of Calls Answered 

The number of calls answered by the recorder was monitored on an hourly basis 
fo r  the two-week period August 8-22. 
shfft during thfa period is shown i n  the fo l lowiq  table: 

The t o t a l  number of calls answered on each 

00-08 
08-16 
16-24 

567 
L6Q5 
699 

S v  of the Weather 

~mp@l9tures averaged slightLy below normal. The nather was fair during 
practically the en t i re  mnth  with preci?it%tion to ta l l ing  oniy 0.02 inch. 

Qptical Senrfce 

-her studrLes were made on the tyEes of optical  equipanent required i n  the fuel 
inspection cell in the PRP reactor building. 
the measuring equipment was determined. 
vhich affect  the -1 element manip-Asstor design qere mrked out t o  permit 
further study of maaipulator design by otbers. 

The type of l ighting required for 
Some of the de+,ails of the equipment 

The Coming G l a s s  Works quotation fo r  fabricating a lead glass  viewer fo r  the 
rear faces of the 100-1) and 100-F reactors was studied. 
t ion  was formulsted indicating modifications i n  the design. 

A reply t o  the quota- 

The possibi l i t ies  of u t i l i z ing  a periscope on the 200-East Area tax& farm 
were studied and a tentative design was outlined. 

The routine Optical Shop w r k  included the fabrication of three q u a r t z  plugs 
and a luc i te  sc in t i l l a t ion  ce l l ,  and the aluminizing of the luc i te  sc in t i l l a -  
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t ion ce l l .  
coating t h e m  with stainless steel;  twenty more boron s tee l  b a s  were vapor- 
plated with aluminum. 
ing machine and the shop b e l t  sander was serviced. Two lenses that had been 
darkened by radiation were reconditioned and a shutter and diaphragm were added 
t o  the head of a photovolt densitometer. 

Two mirrors and twenty boron s t ee l  balls were prepared by vapor 

A coolant pump was instal led on the Optical. Shop m i l l -  

PF Gast:mcs 

1 2 3 7 5 0 0  
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Chemical Research and Development 

ORWIZA!l!ION AND PeRSOIVNEZ 

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

Dr. J. A. Offenbach, Chemist, terminated to accept employment in 3akland, California. 

Dr. L. L. Ames, Chemist, was hired and assigned to Chemical Effluents Technology. 

RELArnONS 

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

The 

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

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

FISSIONABIX MATEXIALS - 2000 PROGRAM 
IFtRADIATIOIV PROCESSES 

Analytical Services 

The 1706-KE gaunua spectrometer was moved to the 183-XE Building. 
removed from the associated chemical laboratory, the new location (1) separates the 
spectrometer from corrosive f ~ m e s ,  (2) relieves crowded laboratory space, and ( 3 )  
frees up floor loading required by an extended cave associated with a gama coinci- 
dence counter (to measure Cu-64 and SC-46). 

While considerably 

Radiological Chemical Analysis is now measuring isotopes in KR? loop water. 
use of gamma spectrometry awaits procedure modifications required by isotope spectra 
somewhat different from those of atmospheric pressure, production reactor effluent 
cooling water. 

Full 

Hafnium oxide-boron carbide-graphite mixtures were made to specifications for use as 
experimental reactor control rod materials. 
boron assays. 

Syntheses were checked by hafnium and 

Automatic Analy zing Monitor 

Continued testing confirmed the reliability of the mechanical and programing fea- 
tures of the monitor. 
sources of drift and instability. 
coincidence spectrometer portion of the system. 

Gamma-counter components were extensively studied to determine 
Of particular concern was the Cu& gctmma-gamma. 

Differences of several tenths of 
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microseconds between two separately amplified pulses originating from two coincident 
ganrmas resulted in failure 09 the coincidence analyzer to register the event as a 
coincidence. To provide sinrultaneous pulses for  the coincidence analyzer it appears 
necessary to match linear amplifiers and pulse height analyzers. Significantly im- 
proved performance was obtained using two DD2 amplifier-pulse height analyzers in the 
two garmme detector circuits. Further improvement in stability is expected when the 
amplifiers are adqjusted. 

The performance of the proportional counter for .the measurement of P32 and S i 3  was 
found to be markedly dependent on the source of counter gas used. 

Trial operation with reactor effluent water w i l l  commence soon. 
assembled fo r  setting up in the 100-F Area Aquatic Biology Laboratory where lo7 
water is available. 

The monitor was dis- 

Evaluation of Slug Rupture Detectors 

Rupture frequency, severity, and contribution to the radioisotope content of the 
Columbia River were summarized graphically for the period January 1952 through 
April 1957. 
ward in both total number and severity. 
the radiologically important isotopes in the Columbia River and the need is emphasized 
f o r  gaining information on actual release of fission products, basin cleanup, and 
retention in the river bottom. 

The general trend since 1955, the year of mst ruptures, has been down- 
Ruptures still contribute significantly to 

Precess Assistance 

A single rear cross header at105-H was successrully cleaned in an I P D  test with 
Turco 4306-B; further testing is planned at H Area by injecting the reagent into 
aii rear cross-headers during the scheduled September outage. The allowable working 
cvime per man in the rear face area is expected to be tripled by this treatment. 
Sampling specifications were prepared to Sest evaluate the radiological implications 
sf the use of Turco and its safe disposal. AE experiment was cclnducted to determilz 
the relationship of pH and Turco concentrations in both process and river water. 
Fuco coocen-tration will be monitored during the test by performing pH analyses. 
Ev&luazioa w i l l  be dependent on the anticipated correlation between effluent radio- 
iucsopes and Turco concentrations. 

Reactor effluent radioisotopic composition over the past several years was plotted 
as a function of time. Independent variables which may be influencing the reactor 
effiuent composition were also similarly plotted on an overlay which pennits signi- 
f i e a t  correla-tfons to be visually cbserved. 
being undertaken to assist i n  identifying predominant relations between isotopes 
o r  between the isotopes and independent variables, Results to date have shown o n l y  
casual relationships. 

This graphical treatment of data is 

Uranium Oxidation - Melting Expe riments 

The literature search on fission praduct release mechanisms at high temperatures 
was summarized in rough draft form. The document will be issued in the near future. 
Plans were made to perform experiments designed to measure individual fission pro- 
duct release from heated irradiated uranium. The experimental work w i l l  begin when - 
t;he necessary capital equipment is obtained. 

1 2 3 1 5 0 4  
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Wafers of Dingot metal which had been spiked to a nominal carbon con6nt of 400 ppm 
by the metal fabricator were obtained from the Fuels Preparation Department. This 
material, which was in the as-rolled condition, had a finer grain size than any of 
the material heretofore studied mean grain diameter of 0.04 m), but dissolved at 

heat treatment the grain size was in the range 0.21 to Oe25 mm (mean diameter) and 
the dissolution rate in boiling eight molar nitric acid was 0.40 g/hr., cm2. This 
latter value correlates very well with values reported last month, which were a l s o  
obtained with materials which had been given a beta heat treatment. 

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

a very slow rate (0.30 g/hr., cm h ) in boiling eight m o l e  nitric acid. After beta 

Purex Phase I1 Flowsheet - Mini Runs 
Three =re runs were made with the same flowsheet used in Run 7-17 reported last 
month, In these runs the shielded twenty-one stage Mini unit was operated as a 
dual-purpose HA unit, a sixteen-stage unit was employed as a supplementary scrub 
section (HS unit) and the HC column was simulated by an exhaustive batch stripping 
operation. As before, both Mini units were operated at 35 C .  

The flowsheet used in these runs was as follows: 

HAF: 1.8 UIBH, 1.0 fi HNO (20 per cent Wl-level fission product activity), 
Relative flow 75, InZroduced at stage 12. 

BAX: 30 per cent TBP i n  Soltrol, Relative flow 345, Introduced at stage 1. 

HSS: 4.0 - M HKO3; Relative flow 67, Introduced at stage 37. 

HSR: As received, Recycled to stage 20. 

lBSU (synthetic): 30 per cent TBP in Soltrol, 0.35 - M HaO3, Relative flow 67, 
Introduced at stage 18. 

3WB (synthetic): 8.0 - M HKO3, Relative f l o w  25, Introduced at stage 6. 

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

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

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

In both these runs the solvent was made up from vacuum-distilled TBP. 

I 2 3 7 5 0 5  
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Run 8-7. Employed -ex plant IO0 as the  solvent. 

Decontamination fac tors  obtained i n  these runs a re  summarized in Table I. 
of an e a r l i e r  run (7-17) which employed vacuum-distilled TBP in "as received" Sol t ro l  
are included f o r  comparison. 

Results 

OH PUXEX PHASE I1 FLOWSHEZT 

Run Solvent Decontamination Factors 
Treatment Zr-Nb Ru-Rh - 

HAFIHAO HAF/HAO */*cP(a) 
4 7-17 As receiv- 1.0 x lo4 2.3 x lo4 8.7 x 10 4 3.8 103 1.5 5.4 10 

7-30 Oleum + 3.8 103 2.0 10 4 2.5 10 1.1 x lo4 2.8 x lo4 26 x 10 4(b 1 

3.16 x lo3 1.0 x 103 1.2 x l o 3  76 x 10 4(b 1 

ed Soltrol 

7-26 S i l i c a  gel 4(b 1 2.0 x lo3 1.2 x lo4 1.5 x 10 6.4 x lo3  1.4 x 10' >6 x 10 

5s N a p 3  

8-7 Purex plant  380 940 
IO0 

(a) HC column simulated by exhaustive batch s t r ipping.  

(b)  Ru not detected on gamma spectrometer. 
l i m i t  of five per cent of total gamma. 

Value c i t ed  based on detection 

The treatments given the dfluents resulted i n  l i t t l e  change i n  decontamination through 
?Lie H4P. 
simulating the HC column w i t h  the  treated diluects than was observed w i t h  e i t he r  the 
"as received" So l t ro l  o r  w i t h  the plant  100. 
fact,or observed f o r  ruthenium w i 3 h  the plank soivent arises frcm the ruthenium 
a c t i v i t y  f ixed i n  the solvent, o r  a t  least not removable by exhaustive carbonate 
scrubbing. 

A smaller Zr-Nb decontamination fac tor  was noted i n  the batch operation 

The high "C" column decontamination 

The t rea ted  solvents showed improved scrubbing behavior f o r  Zr-mb as compared w i t h  
the other solvents. The Zr-Nb continued to scrub throughout the supplementary scrub 
section (HS un i t ) .  However, more Zr-Nb a c t i v i t y  was extracted by the t rea ted  sol- 
vents i n  the extract ion section so overal l  decontamination performance was no be t t e r  
w Q t h  the t r ea t ed  solvents. 

In run 8-7 the extended HA scrub section sufficed t o  reduce the ruthenium a c t i v i t y  
i n  the organic product t o  about the same l eve l  as had been present i n  the or ig ina l  
EM (Plant 100). This was not the case f o r  zirconium-niobfum, however. 

1 2 3 1 5 0 b  
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The ruthenium decontamination obtained in 
It is planned to prepare a composite feed 
uate the additional decontamination which 
as is in current use in the Purex plant. 
favorable for achieving zircmium-niobium 
used in these runs. 

HW- 52303 

the run with plant solvezt is encouraging. 
from the products of these runs and eval- 
can be obtained on a low acid 2D-2E cycle 
Such a flowsheet should be much more 
decontamination than was the flowsheet 

Purex IC Column. 
tridge having increased capacity under F’hase I1 Flawsheet (HW-47889) conditions 
were initiated. 

Studies directed toward the development of a Purex IC Column car- 

S i x  cartridges were tested in a 9-foot-high, 3-inch-diameter glass pulse column. 
Both organic and aqueous phase continuous operations were investigated at volume 
velocities from 335 to 1700 gal./hr.-sq.ft. and a pulse amplitude of 0.5 inch. 
runs were made using the conditions of Purex Phase I1 Flowsheet. 

A l l  

Cartridge configurations tested were: 

1. Stainless steel nozzle plates, 10 per cent free mea, 4-inch spacing (present 
plant cartridge ) . 

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

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

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

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

Capacity findings are summarized in Table 11. 

TABLE I1 

Cartridge Con+;inuous Phase Flooding W(1) 
at 60 cyc./min. 

1 
1 

2 
2 

3 

6 

Bote: (1) 

Aqueous 1500 
Organic 1300 

Aqueous l loo 
Organic 1400 

Aqueous 1300 

Aqueous 1600 

w = volume velocity, ao/hr.-sqoft., 
sum of phases. A volume velocity of 
335 is equivalent to a Purex plant capacity 
factor of 1. 

I 2 3 1 5 O l  
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It is apparent that no significant capacity breakthrough has been made to date. 

O t h e r  observations include: 

1. Although no efficiency runs have been made, cartridge No. 6 appeared superior 
to the others in dispersion characteristics and rangeability. 

2. Cartridge no. 2 exhibited the poorest rangeability and dispersion characteristics. 

3.  Runs mrrde 8t ambient temperature (vice flowsheet requiremnt of ICX at 50 C) 
indicate that at a volume velocity of 1,000 gal./hr.-sq.ft. the flooding 
frequency is 10 f 5 cycles/min. lower than with heated streams. 

Organic R.eatment - Step-Tray Contactor. 
tray solvent treating contactor was initiated during the past mnth. 

The testing of a 16-inch-diameter step 
The unit con- 

tains three plates spaced 30 inches apart. 
diameter aqueous downcoxmr which is capped with an aqueous distributor plate con- 
taining five 1/2-inch diameter holes. 
inmpediately below the downcomer, contains seven l/2-inch diameter holes. For use 
with 30 volume per cent 'PBP in SheU E-2342 diluent as the organic phase and 2-1/2 
per cent sodium carbonate aa the aqueous phase, the distributors were expected to 
holdup a 20-inch layer of organic under each tray when operating at a volume velo- 
city of 700 gaUons/br.-sq.ft. and an aqueous-to-organic f l o w  ratio of 0.26. The 
controlled interface was maintained at the topp 

At ambient temperature (25 C), the column flooded at 420 f 90 gal./hr.-sq.ft. 
operating below flooding 80 to 100 per cent of the organic held up under the trays 
was contained in a shad-roe type emulsion. 
the flooding volume velocity to 6l.O 2 90 gal./hr.-sq.ft. and gave a sharp aqueous- 
orgaaic interface between trays. At both temperatures, the organic distributors 
dispersed the organic as approximately 1/8-inch globules e 

Each plate has a 26-inch-long, 4-inch- 

The organic distributor, located four inches 

When 

Increasing the temperature to 45 C raised 

Efficiency studies and capacity studies with larger free area orgaaic distributors 
axe planned. 

WASTE TREA'fMQJT, FISSION PROIUCT RECOVERY 

Cesium Recovery 

The more promising "acid side" flowsheets previously reported in HW-48829 REV have 
now been tested on full level Purex plant lwtl with good results. 
acid side approach is to recover cesium without the necessity of first precipita- 
ting the iron, aluminum, and uranium which are  present at high concentrations in 
the waste solution, thus elimlnatfng the necessity f o r  handling and washing this 
precipitate. 

The object of the 

Five milliliter samples of' full level 1 W W  were neutralized to about p HO with sodium 
hydroxide and then scavenged with either co-formed zinc ferricyanide or zinc cobalti- 
cyanide, as shown in Table 111. Initial samples were taken after digesting for one 
hour and centrifuging for  fifteen minutes. 
standing for two, four and eight da.ys. 

Additional samples were taken after 

I 2 3 1 5 0 8  
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TABLE I11 

ACID SIDE CESIUM RECOVERY FROM PIANT 1W 

,52303- 

Conditions: Full l e v e l  1WW used f o r  the first two experiments, 1 W W  di luted with an 
equal volume of water f o r  the last two (each neutralized t o  pH 0). 

C e s i u m  Recovery,. Per cent 
Zn* (M) 1 Hour 2 M Y S  4 6 Days - Anion - 

0.01 M - Ferricyanide 0.02 89 86 89 91 

0.01 - M Cobalticyanide 0.02 72 75 80 83 

-- 0.005 - M Ferricyanide 0.01 98 97 96 

0.005 - M Cobalticyani.de 0.01 94 94 94 -- 
Ferricyanide appears t o  be somewhat be t t e r  than cobalticyanide i n  both sets of exper- 
a n t s ,  and d i lu t e  1 W W  is b e t t e r  than full level1WW. In  nei ther  case does there 
appear t o  be any s igni f icant  radiat ion decomposition of the precipi ta te ,  a t  l e a s t  
f o r  periods of time of up t o  e ight  days. Cesium recovery is adequate f o r  fur ther  
flowsheet development with e i t h e r  reagent and d i lu ted  1WW. 
agree w e l l  with previously reported t r ace r  l eve l  experiments, further full l eve l  
t e s t ing  of ferri- and cobalticyanides w i l l  be deferred u n t i l  proper f a c i l i t i e s  f o r  
l i t e r  scale  experiments sre available,  

Since these r e su l t s  

Since the composition of  plant  1WW bas been found t o  differ considerably from flow- 
sheet, a sampling program has been s e t  up in conjunction with the Chemical Processing 
Department t o  determine and monitor the composition. 

Cesium Iso la t ion  and Packaging 

Tu0 samples (three grams) of d r y  cesium zinc ferrocyanide (CS$nPe(CXf)6) sealed in  
capsules equipped with pressure gauges were exposed t o  a 1.25 mev (ave e )  gamma 

No pressure rise was noted i n  e i t h e r  capsule. 

Studies of the adsorption of Cs$nFe(CX)6 upon oxides of iron, lead and mercury 
indicate that the addition of these oxides increases th? centrif'ugation and/or 
s e t t l i n g  rates and eff ic iency of Cs+e(CXf)6. 
quent calcinBtion or  hydrolysis s teps  has been shown t o  be desirable. 

f lux f o r  about 500 hours. The material in the capsules received 5.6 x 3 1 r exposure. 

The use of these reagents i n  subse- 

Neptunium Recovery 

Very promising prel imhazy r e s u l t s  on the use of tri-n-octylnmine t o  ex t rac t  neptunium 
( I V )  from n i t r i c  acid solut ions were reported last mnth.  Further intensive work has 
been aimed at evaluating the effect  of per t inent  variables and possible interferences 
and a t  extending the investigations to include plutonium. The detailed r e su l t s  a r e  
being issued as an informal report, HW-51958. 

I 2 3 1 5 0 9  
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Briefly, the extraction coefficients of neptunium (V) and (VI) into tri-a-octylamine 
were much smaller than those of neptunium (IV). 
nitric acid into ten per cent tri-n-octylamine in xylene were 66, 5, and 0.015 fGr 
neptunium (N), ( V I ) ,  and (V), respectively. It should thus be easy to strip nep- 
tunium quantitatively from the organic phase by oxidation to (V) with nitrite. The 
extraction characteristics of plutonium were strik.ingly similar to those of neptun- 
ium. Thus, those of plutonium (IV), (VI), and (111) from 4 M nitric acid into tri- 
n-octylamine were 82, 4.1, and 0.15. 
inextractable (E: .I 0.52 under the above conditions). All of the fission products 
gave quite low extraction coefficients, implying high decontamination of neptunium 
or plutonium f r o m  these elements in a tri-n-octylamine extraction process. 

Thus, the values for E: from 4 M 

Thorium (IV), on the ozherhand, was relatively 

Radiation damage studies showed no deleterious effects on neptunium or plutonium ex- 
tractability or on fission product decontamination when samples of tri-n-octylamine 
were exposed to about 40 watt hours/liter of cobalt-60 gamma energy. 
butyl phosphate to a similar dosage forms degradation products which cause high plu- 
tonium losses and very poor decontamination. 

Exposure of tri- 

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

1. Isolation of neptunium from lWW,  2IIw, or 2 A W  type Purex waste streams. 

2. Recovery of plutonium from 1WU. 

3 .  Recovery of plutonium from PRP type fuel elments where the uranium is 
considered to have no value. 

4. As a replacement solvent for T5P in the Recuplex process. 

These applications will be the subject of Ru-ther, more detailed, development. 

Removal of Iodine from Off-Gases 

The chemistry and behavior of iodine in the Hanford separatims processes was re- 
viewed, and scouting experiments were made GI. a rove1 method for the removal of 
fcdine-131 from dissolver off-gases. This lnvoived scrubbing with an organic sol- 
vent to remove co-valent iodine species from the gas stream. 
experiment, an afr-NO2 
25 m l  of 30 per cent TBP-Shell E-2342 without any appearance of iodine in a second 
trap containing starch i dicator. The iodine decontamination factor was estimated 

solution by scrubbing with 1.0 M sodium hydroxide solution. It is thought that 
certain unsaturated hydrocarbon; might be even more effective than the TBP-Shell E 
mixture. Complete details are contained in an informal report, HW-51925. 

In a demonstration 
containing 0.5 grams of iodine was passed through 

to be of the order of 10 f :  to 105. Most of the iodine was removed f r o m  the organic 

Special Geological Studies 

Overall progress on the CA-700 drilling project was satisfactory although the Hatch 
Drilling Company continued to fa.ll slightly behind schedule. The Geological Survey 
portion of that project WU be completed during September, following which it is 
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anticipated that no further use of their crews w i l l  be necessary. 
entize project in December will mark the first break ir continuous 
ford since March lgL7 and reflects the more orderly aria sys%ematic 
disposal that. has now been achieved. 

Completioc of the 
drilling at Han- 
apprcach to waste 

Observation Wells 

Analyses of ground water samples from w e l l s  south and east of the Redox ~ I a n t .  
tended to substantiate the souSheastwm-d movmect of coztamination from the Redox 
cribs a d  the 216-WR crib. 
disclosed that %e low-level waste evapmatcr overheads discharged at this site had 
reached ground water some time previousiy and were contributing to %he ground water 
contamination east of the 200 West Area. During the drillicg operation zones of 
high sediment temperature were encountered, resulting from the disposal of high- 
temperasure wastes in the nearby cr ib.  
the sedinects above ths water taUe an3 as high as 120 F in the water table itself. 
These temperatures reflect the rather poor heas corducfivity cf so i l s  and suggest a 
pcss?l'cie technique for xraciag the movemen+, of thermaliy warmwastes. 

A new well drilled 100 feet. east of the 216-m crib 

Temperatures UT to 140 F were measured in 

A mocitoring well adjacenrv to &he abar;doned 2164  1 and 2 crlbs contained detectable 
Srgo for the four3h cocsecutdve mnr;l=. 
concentrations of efsher radiostro-, t5m or radiceestun. 

No other well samples contained detectable 

The gro-md water contamicatioo pattern io ske 200 East Ares was of nearly the same 
exbent, ae previously. 
the 216-A-8 crib displayed an fscrease iz ractioactive coctanbation of up to ten 
times the previcus month's average. 
water contaminacts origicaticg in t;ze m e x  miling tank condensafes discharged to 

However, a number of wells some distance downs5ream from 

TMs reflecrs the continued spread of ground 

the 2i6-A-8 crib. 

For severe months +race radioactive eoctmdnatLon appeared ir some of the samples 
taken from a well in the Hanf'ord towmite. Since EO other mocicYorbg wells along 
the mr%h face of Ga3l.e muntais are ccntaminated it is not probable that the ob- 
served materiai in the Bsnfozd well originates in the 200 Area disposal cribs. 
materia2 eontaminatkg the ground water beneath the W o r d  townsite was tentstively 
traced to the 100-F Area. A sigzificacj, q o m d  water mound exists benea%h the 100-F 
Area resulting from leaks ic %ne ef.fhent discharge system. The effluent comprisiog 
this noun3 coE?aics low concentra-,ione cf radfcisotopes aud the flow of this material 
southward from the area is believed to 3c respoucibis for the coc+uamination appearing 

The 

i0 I I a n f G r d  W€uS. 

Disposal to Ground 

Samples of two batches of in-farm scavenged waste were tested for ground disposal, 
using standard laboratory s o i l  column techniques. 
acceptable for disposal of up to four column volumes and tank 15-112-C-lOl-BY was 
acceptable far dispossl of up to 
exhibited a breakthrough both 3' and Cs137 af'ter the passage of t w o  column 
volumes of waste. The Cog content of both batches of waste was below disposal 
limits. If the present production rate of scavenged waste continues, the CG-764 
test well drilling project shoad be started immediately to assure that meaningful 
information will be obtained from the "use test"; such information was to have been 

Tank 16-109c-101-~~ was found 

colurrm volumes. The sample of this latter tank 

1 2 3 1 5  I I 
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a very important pert of the test which a l lows full-MFC level ions to enter 
the ground water. 

Four samples of aluminum coating waste were tested in laboratory soil columns to 
evaluate the possibility of direct crib disposal. The results of these tests re- 
flect the vide variation in chemical composition encountered in coating waste, as 
a result of which, it is dif'ficult to gener ize conclusions regarding ground - 
posal. In all cases the wastes contained (2%) in concentrations exceeding 10- 
p/cc and in  a form which generally exhibited 

tive removal of other radioactive fission products, such as Srgo, by precipitated 
sludge. 
in volumes up to one column volume per crib if the Cog, content is not accepted as a 
disposal limitation. 
dividual batch before disposal to the ground. 

P 
or retention on the soil .  The samples 

all contained a relatively large amount of Cs 19 , possibly resulting from the selec- 
Most coating waste samples tested thus far c uld be disposed of to the ground 

In any case it would apparently be necessary to test each in- 

Four soil column tests were initiated to further evaluate the behavior of 241-A 
tank condensates in the ground. Two of the tests are designed to evaluate the pos- 
sibility of increasing crib capscity by the addition of a layer of limestone to the 
bottom of the crib. 

Soil column tests were conducted, using samples of waste f r o m  the Z plant, to evalu- 
ate the retention of fluoride ion on soils.  The wastes tested are nonnally discharged 
to the u6-2-1 and 2 cribs. The wastes were found to have a fluoride-ion content of 
198 ppm. 
found to have a fluoride-ion concentration of 89 ppm, indicating some retention by 
so i l s .  
centration was equal to the fluoride-ion concentration in the original waste. 
data will assist with the evaluation of chemical toxicity problems associated -with 
ground disposal of wastes. 

Upon passege through a soi l  column the first one-half column volume was 

Before two column volumes of effluent had been discharged, the effluent con- 
These 

Preliminary data concerning the adaptation to Hanford crib studies of the Hiester- 
Vermeulen technique for evaluating ion-exchange systems indicate a great deal of 
promfse. 
this adaptation was designed. The research is expected to require more than a year 
to complete but application of the system may be possible earlier. 
periments will include predictions of breakthrough d a t a  for seven-foot soil columns 
on the basis of date obtained from 40-cm soil columns. 
zechnique will provide a much firmer basis for determining crib life and disposabil- 
ity of wastes than has been available heretofore. 

An extensive study to systematically evaluate the variables involved in 

Evaluation ex- 

The development of this 

Uranium concentrations in the Columbia River i n  the vicinity of the 300 Area were 
fcund to be only 0.05 per cent of the maximum permissible concentration for drinking 
water. Analyses of data obtained by sampling traverses of the river, the 300 Area 
Pond, and the associated monitoring wells revealed that so i l  remDval of uranium 
and dilution of the waste by ground water are ineffectual at this particular site, 
but that river dilution reduces the concentration to less than 1/500 of that in the 
riverbank monitoring wells. The data, obtained confirm the safety of present uranium 
waste disposal in 300 Area and are useful in estimating shoreline discharge dilution 
factors- A report of these measurements is in preparation. 

1 2 3 1 5 1 2  
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Gelling of Wastes - Fie ld  Work 

Ins t a l l a f ioc  of equipment f o r  the "cold" aluminosilicate-gel f i e l d  t e s t  is  underway 
and the t e s t  w i l l  be run i n  ear ly  Septerober. ApproxFmately 200 gallons of ge l  w i l l  
be discharged t o  a p i t  t o  evaluate mixiag and pumping charac te r i s t ics .  
moisture from the ge l  w i l l  be closely observed during the following weeks. 

Loss of 

A.ruUmcAL Arm msm- CREMISTRY 

Nitrogen Dioxide Monitor. 
& Engineering, Process Contrcl Development is designing and w i l l  f abr ica te  a semi- 
portable NQ2 analyzer. 
C .  P. Ski l lern,  Relations and Util i t ies (EW-47559). 
produced when NOg e f f ec t s  the diazot izat ion of N - 1  naphthylethylenediamine dihydro- 
chloride.  The monitor is b e k g  designed t o  measure NO2 concentrations ranging from 
1 t o  3000 ppm. 
is  measured w i t h  a f i l ter  photometer a t  540 millimicrocs. The design, under devel- 
opment and test, employs one of the f low c e l i s  recently developed f o r  measuring 
uranium concentration. 
Colorimeter. 

A t  the request of Chemical Processing D e p t m e n t  - Research 

The monitor w i l l  be similar t c  the one developed by 
The mefhod is based on the color 

The color produced i n  the aqueous reagent by reaction w i t h  the NO2 

The opt ics  and electrorzics a re  f r o m t h e  Beckmaa Flow 

Pro3e Type pH Unit. 
i n  the 32.l Task Farm. 
s a t i s f a c t o r i l y  when immersed t o  a depth 10 fee t  at  ambient temperatures. Tests a re  
coctinuing t o  dete,-miIze the re1is ;bi l i tg  of the g l a d  seals  and calomel electrode up 

A gland sea l  pH probe f o r  in-vessel immersion has been in s t a l l ed  
The gland seals enrploying Poly-FBA packing have performed 

ts go c. 

Canmra Absorptometer. 
cal ibrated fo r  use on the absorptometer t o  be used t o  dete-rmine plutonium concentra- 
t i on  i n  the Purex plant  ion exckiange product. 
ranging from 0.14 t c  331 grams per l i ter  were used t o  es tab l i sh  the current vs. con- 
centrat ion relationship.  
cent of char t  and was of the order cf f 0.5 gm. ir= the  region of 50 gm per l i te r .  
Solutions c m t a i n i n g  lead salts ranging from 6 t o  200 gm lead per l i t e r  were a l so  
analyzed i n  order t o  es-bablish a vali l l  re ia t ionship between lead, uranium and plu- 
tonium. 
be nm t o  es tab l i sh  the working curve far plutonium. 

The newly encap3ulated americium-241 gamma source is  being 

Uranium solutions at  concentrations 

Reproducibility over t h i s  range was be t t e r  than k 0.5 per 

Tests w i t h  plutonium solutions (twa or  possfIjly t h e e  concentrations) w i l l  

Minor modifications to t k e  so-nce kcider and ion chmber have improved. the geometry 
of the u n i t  so tkt the currerit amplifiez is  cow operated ir, a range of greater  
s+ab i l i t y .  

Ion Exchange Unit Coctrols. 
strumentation, 88 supplied by Chemicai Development, were prepared and delivered t o  
the Purex Technology Operation. The instruct ions cover the theory of operation, 
routine maintenance and ca l ibra t ion  of the reservoir  l eve l  indicator,  the C Column 
ac id  water interface control ler ,  and the r e s in  loading absorptometer. 

Operating instruct ions f o r  the ion exchange u n i t  in- 

Fluidized Bed Density Measurement. 
bed density i n  the test stand fo r  f lu id iz ing  steel b a s  w6s recal ibrated and used 
during six runs. The ca l ibra t ion  held constant within +, 2 per cent throughout the 

The absorptometer fo r  measuring the instantaneous 

runs. 
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Several uranium isotopic  standards and "analyzed" samples representing both highly 
enriched and s l i g h t l y  enriched materials were analyzed by thermal emission mass 
spectrometry for instrument checking purposes. 
values to within f 0.3 per cent  in all cases and the reproducibi l i ty  (est-ted 
standard deviation) w i t b i n  a series of 8 to 12 SCW was f 0.2 per cent f o r  l o w  
U-235 values and within f 0.02 per cent f o r  high U-235 values. 
from L O  t o  1 5  microgram. 

The r e s u l t s  agreed with the accepted 

Sample s izes  ranged 

Polarography 

Square wave polarographic ca l ibra t ion  curves were prepared for uranium, iron, 
cadmium, jyd indium, and l i n e a r i t y  was demastrahd for *he range of 1.0 x 10- 
5.0 x 10'. M f o r  the first two elements and for  the range of 1.0 x loW6 to 1.0 x 
10-4 M f o r  
the 1&er concentrations. 
wave polarography. 
dependent of tke  mercury drop rate f o r  a given capi l lary.  

other  three. sparging f o r  complete oxygen removal is necessary at  
It was &so found that TBP in te r fe res  with u r t u i u m  square 

The peak height of a squara wave polarogramwas found t o  be in- 

Confinuous Calciner Off-Gaa Scrubber 

A scrubber was fabricated and tested t o  define deeign criteria f o r  the in s t a l l a t ion  
of 8 simUar un i t  in the 224-IXA Building off-ga,s system as a replacement f o r  the 
w i r e  c lo th  filters current ly  in use. The scrubber consisted of a 6-inch-diameter 
glass pipe containing three s e t s  of "disk and bnu t "  type baffles. Each baf f le  had 
a two inch high w e i r  tc re tain the liquid and force it through 1/8-inch-diasleter 
kales d r i l l e d  ne= the  outer periphery of the disks (4-inch-diaineter) and the inner 
Feriphery of the donuts (4-inch-diameter). The scrub solution, aboGt 3 M n i t r i c  
acid, was introduced in to  the top disk and flowed down the uni t  c o u n t e r c k e n t  t o  
tke gas stream. 

F o c  UC 

Be'meen 75 end 85 pez cent efficiency w a s  o~* t ined  wher the gas f l a w  was insuf f ic ien t  
t o  maintain completely w e t  walls. 

remmal eff ic iency runs were made. Efffcieccy was found t o  be 90 t o  95 
per cen 2 when the flows were such that a completely wet column W Z C L  was obtained. 

The r e su l t s  oY flooding runs are  summR.rizPd i n  the follawing table:  
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( 2 )  Gas Flow, Cu.Ft ./Min. 
I. I , - , r  

Liquid 
Flow, 

P la te  
Spacing 
In. Gal. /Min. Range optimum\ J 

1 1 . 5  -- 74 

1/2 0.5 t o  3.0 45 t o  70 55 

28 t o  55 35 
28 t o  50 35 
28 t o  47.5 35 
30 t o  45 35 

motes : 
(1) From the beginning of completely w e t  w a l l  operation 

t o  incipient  flooding. 
(2) 28 CFH i n  the t e s t  un i t  is  approximately equivalent 

t o  the gas flow from one c d c i n e r  operating of 6 
tons  by. 
Maxixuum wetting of the column wall with a minimum of 
l i qu id  entrainment. 

(3) 

Although the l/&-inch spacing gave a lower range of gas flow f o r  w e t  wall operation, 
it d id  not increase the rangeabi l i ty  of the scrubber. 
only a minor e f f e c t  on the flooding gas flow rate f o r  any given plate spacing. 
Flooding, characterized by a buildup of foam above the top disk, occurred when a 
pressure drop of 3 inches of water across the scrubber was exceeded. 

Liquid rate appears to exert  

pumps 
Johnston Splined-Shaft lo. 2. 
operation pumping 65 per cent n i t r i c  acid at  55 gpm against  a 140-foot head. 
measurable wear was found on the  Wdened 17-4 PH journals. 
of the graphite bearings was 1.9 m i l  in the l iqu id  t h r o t t l e  bushing. 
bowl bearings had worn up to one m i l .  

A deepwell tu rb ine  pump was inspected after 620 hours 
No 

Maximum diamet ra l  w e a r  
The graphite 

Redox Spare (Bin- Deepwell Turbine). 
HAP0 designed discharge head and Pyrex glass bearings has been checked for alignment 
of bore and mounting faces. MBxirmun run-out of the f i v e  bored sections of the head 
was less than one m i l  and the out-of-parallelism of the head was two mils.  
mechanical cause has been detected to explain the trouble (reported last month) en- 
countered during t e s t ing  of th i s  u n i t .  

A deepwell turbine pump equipped w i t h  the  

lo 

Pogo Stick Pump No. 3. 
as follows: 

A scaled-up version of the sampling pump has been modified 

(a) Inlet seat diameter increased f r o m  1/2 t o  1-1/2 inches. 

(b) Internal. bleed port increased from 1/8 t o  1/4 inch. 
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The pump now delivers 6.2 gpm against  an %foot head when operated with 15 psig air 
and the pump submergedto four inches above the  top of the casing. Life  t e s t ing  is 
in progress using a 25-second fill and nine-second discharge cycle. 

Bearings 

B e a r i n g  Test Machine. 
fabricated and placed in operation. Preliminary data obtained from %eat runs indi- 
ca te  that t h i s  unit will provide reliable d a t a  for select ing bearing-jouraal com- 
binations f o r  test ing in pumps and other process sclution lubricated ro ta t ing  
equipment 

A new deed weight bearing test machine (SK-3-7270) has been 

Glass Beesing Retention. The recent success of  glass hazugs  i n  the Redox F-1 tank 
1IA.FS solution-feed t o  extract ion column p z t i t i o n  cycle)  kas stimulated in t e re s t  i n  
developing simpler me+&ds for install ing-and retaining g l a s s  bearings. 
metbod fnvol~ss cuztiag a s l o t  in %&e bearing and %he hoasbg. 
w i t h  as' istos.  

The present 
The slots are filled 

A r ing  retainer is used *a preven? axial nio-rement of *fie bearirig. 

Preliminary results from shrink f i tS ing  glass bearings ints a a$airiiess s t e e l  housing 
appear promising. 
securely when bearing and housing were immersed Fn boiling water. 

A 1.5 mil interference fit vas adequate t o  r e t a i n  the bearing 

Materials-of Constmction 

Mkrlsx-50 Polyethyler.e, a product of 3% Phi l l ips  Chanical Cornpay, was t es ted  t o  
Cle=-mine the e f f ec t  of gamma radiation on f l e x  l i f e  and modulus of e l a s t i c i t y .  
The mdulu of e l a s t i c i t y  of Mazlax-50 is approxbate.ly 20 psr cert higher than that 
f o r  Super Dylae. teated,  5Ut the changes cawed by i x a d i a t r o n  a ~ e  almost ident ical .  

9 astrumen+ indicated r e l a t iva iy  sevzre gas evoitzion as the diaphragm cbamber 
was f a e d  xPtk 03eali;c acid. 
-A be an 18 Cr-8 Ni s*ainless s t e e l  as =Ked. -Ail 3wf6i~2s of the Z W b e r  ex- 
posed t o  oxaLft acid were coated w i Z h  a fiim of i n n ,  c t ~ o r n - 1 ~ 1 1 ~ ~  and nrckel oxalates.  
Samples cut from the  chamber were exposed t o  10 pr c e m  oxaiio, acid a t  room temper- 
a ture .  
rapidly wi$h t i m e  ta 0.05 ipm at six hours and to an equilibrium vaLue of about 
0.001 ipm af%er 16 hours exposure. These raze3 are higher, by a factor of 1,000, 
tbzm previously obse-Ted f o r  304-L s+ailrisss ayeel mdsr simiiaz conditions. 
Piping cha~ges  were =de i n  the plant 50 elimicatc diffi@1iLCy frcm gas evolution 
d m h g  the i n i t i a l  period of operatfzc. 

Spectrographx maLy3is shoied the diaphragm chanber 

1nftiaU.y high corrosion r a t e s  { O . U  ipm f c r  the fir3t hour) decreased 

1 2 3 1 5 1 b  
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Redox Flange Studs. 
ing a series of failures when such studs were tightened. 
th i rd  had fa i led .  
hardened to Rockwell C-35. 
diioyed carbon steel. 
f a i l e d  stud is RB 85. 
t rea ted  t o  proper hardness. 

m e e  Redox flange studs were submitted f o r  inspection follow- 
Two were in tac t ,  and the 

Specifications ca l led  f o r  the material in these studs t o  be 
Spectrographic analysfs showed that the studs a re  un- 

Hardness of the two i n t a c t  studs is  € 3 ~  33 and 35 and of the 
It appears that some of the studs in use have not been heat 

Materials of Construction f o r  Darex Feed P rep ra t ion .  
indicate  that titanium is a sa t i s faz tory  material  f o r  construction of Darex feed 
preparatioc equipmect. 
s-816 and Haynes 21, a re  a,lso sa t i s fac tory  (negligible a t tack  on T i  and C. 1 mil/mo. 
00 the cobalt-base alloys under -ex dissolver Conditions). 
phase, interface,  and l i qu id  phase corrosion r a t e s  for titanium were all l e s s  than 
1 m i l / m o  f o r  solutions simulating the beginning, midpoint, and endpoint of Darex 
dissoiut icn (absence of s ta in lese  s t e e l  components) e 
although higher than those f o r  T i ,  would average l e s s  than 3 mils/m for the en t i r e  
dissolving cycle. 

Corrosion data continue t o  

Data reported by BMI indicate that the cobalt-base alloys,  

I n  Hu) tests, vapor 

Rates observed f o r  s-816, 

Samples of A-55 titanium were exposed to 5 M HNO 
-ex dissolut ion)  f o r  times ranging f r s m  2c tc  2 40 h o k  and temperatures from 115 
t o  145 C (sealed capsules). 
indicating sa t i s fac tory  performance of titanium under heat t ransfer  conditions in 
Darex dissolver solution. 

- 2 M HC1 (beginning conditions, 

Equilibrtum corrosion r a t e  at 145 C was 0.003 in/m 

Titanium is attacked by He1 iz the  abserce of HN03 o r  otbe- - oxidant. 
un i t  used t o  remove chloride from Darex dissolver solut ioo will be exposed t o  E 1  
solutions and vapors containing var iable  amounts of HNO3, aa attempt was made t o  
determine the minimum concen2ration of ma3 necessary t o  maintain t i t a n i u m  passive 
t o  a t tack by HC1. The corrosion of titanium by boiling 1 M HC1 (both l i qu id  and 
vapor phases) containing as l i t t l e  as 0.01 M EN03 was neglzgible (1 mU/m ) . 
0 M - HNO3 the corrosion r a t e  ( l iqu id  phase) was 37 ~~Us/mo. 

Since a r e c t i f i e r  

A t  

Corrosometer and w e i g h t  l o s s  tests a re  i n  progress t o  evaluate the e f f ec t s  corrosion- 
wise of processing Darex-prepared feed solutions i n  Redox plant  equipment. 

Corrosion of Titanium i n  m03. 
EN03 at  a m e t a l  temperature of 140 C (non-pressurized heat t ransfer  equipment) an 
ammphous, t i g h t l y  adherent coating formed on the metai surface. It was not pyro- 
phoric. 
and the metal surface was removed uniformly. 

When t i t a n i u m  was exposed t o  boi l ing 60 per cent 

I n  30 per cent HNO3 at the same conditions the coating was not formed, 

Conversion Process 

Addition of Armnonia t o  UNH 

The addition of ammonia t o  uranyl n i t r a t e  pr ior  t o  calcinat ion is reported t o  im- 
prove the r eac t iv i ty  of U03 produced in pot-type calciners  a t  Port  Hope. In prepar- 
a t ion  for p i l o t  plant  t e s t s  of the  procedure in a continuous calciner,  the addition 
of 10 weight per cent I'4H solut ion and of gaseous NH to '100 per cent UBH was inves- 
tigated. Permanent prec ? p i t a t i o n  occurred when abouz 2.8 gallons of 10 per cent P?H3 
solution per 100 pounds of U03 was added t o  100 per cent UNH maintained a t  75-80 C .  

1 2 3 1 5 1 1  
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Although the amonla solution was added beneath sly agitated 
UNH, some wB3 escaped. 
loss  was about 10 per cent. 
NH was added to the molten 100 per cent UBH, permanent precipitation occurred at pH 
1.jO. 
10 per cent 'OH3 solution wa,s used. 
determined. 

Analysis for  NH3 in the find UNH solution showed that the 
The pH of the fiaal solution was 1.45. * When gaseous 

The ammonia content of the final solution was 1.26 compared to 1.17 91 when 
Loss of rW3 when adding gaseous NH3 was not 

NEW PROCESSES 

Separation of Plutoniun from Uranium by Anion Exchange. 

Six runs were made to determine the effectiveness of the anion exchange process for 
the separation of small quantities of plutonium from much larger qyantities of 
uranium as a uranyl nitrate solution. Both a room temperature and an elevated 
temperature run were made at each of three different uranium to plutonium feed 
concentration ratios. The resin used in the six runs was Dowex-1, X-4 (50-100 
mesh). 

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

The uranium decontaminstion obtained in Run 7-1 is quite apparently not consistent 
with the high decontamination factors observed in Runs 7-111 and 7-IV, and it is 
suspected that cross-contamination may have occurred in this run. 
of Run 7-1 are thought to represent the most favorable condition for separating plu- 
tonium and uranium of those studied, as Fndicatzd by fhe fact that the resin capa- 
city in fhis case was about the same as is normally found in the absence of uranium 
(i-eo, 126 to 129 grams plutonium per liter of resin). Further work is planned to 
resolve this anomaly. 

The conditions 

In any event it is appaxent f r o m  the results of Runs 7-111 aad 7-V that excellent 
sepsration of plutonium and uranium can be effected by anioo exchange in nitrate 
solutions containing a Sarge excess of uranium, bu$ the capacity of the resin for 
plutonium is considerably lower under these conditions. 

It is believed that the anion exchange process b m  p t e n t i a l  for effecting separa- 
f l o c  of plutonium from uranium i n  the Purex lBxp streem (E 0.08 M U, 1 g/l F'u) 
or from feed solutions prepared from Plu+,onium Recycle Reactor fueis. 

I 2 3 1 5  I 8  
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Plutonium Recovery f r o m  Purex l W W  - Radiation Stab 

Four samples of Amberlite IRA-401 were equi l ibrated with a synthetic Purex 1W solu- 
t i on  and were then i r rad ia ted  in a cobalt-60 source. 
then washed in to  a column with 7.0 mlar n i t r i c  acid and the capacity of the  res in  
f o r  plutonium determined at  f i f t y  per cent breakthrough. The r e su l t s  obtained are  
summarized in Table V. 

The i r rad ia ted  res ins  were 

Loading Conditions: 

(Capacity of resin before i r rad ia t ion  - ca. 66 g. pU/l  r e s in  

7.0 5 m03, 0.57 t o  0.63 g / l  Pu, 
F ~ O W  19 t o  EL d/m,cm . 2 

at 50 per cent breakthrough. 

8-1 5-111 8-11 8-111 

Radiation Level, R 1.69 x i o  2.03 x lo8 3.5 x 10 8 4.5 x 108 

Resin Capacity 53 46 
a t  50$ Breakthrough 
(g. P U / ~  resin) 

Resin Capacity 80 
(Per cent of Ini t ia l  
Capacity) 

70 

Per cent of Pu i n  92 9% 
Feed Retained 'cy 
Resin at SO$ 
Breakthrough 

44 23 

67 35 

92 87 

From these results i t  appears tha t  Amberlite IRA-401 should give sa t i s fac tory  perfor- 
mance up t o  radiat ion l eve l s  of at least 3.5 x 1 8  R, and thus might be expected t o  
have a usable l i f t t ime  of the order of 14  days i n  Purzx 1 W W .  The only res in  sample 
which showed v i s ib l e  evidence of physical ciama& xas that sample i r rad ia ted  t o  
4.5 x 108 R.  The volume of this re s in  was decreased by about 12 per cent, there was 
a large proportion of fines and the  r e s in  pa r t i c l e s  tenfied t o  agglome- ?-ate. 

Flurex Development 

Further s tudies  of Flurex c e l l  operation were made t o  ver i fy  or  deny290 per cent 
current e f f ic ienc ies  obtained i n  e v e r b e n t s  reported last m n t h  i n  which -O3 o r  
NaNO3 served ES catholfie. Analyses of feed compartment solutions from these runs 
showed that Na+ and I?H4+ concentrations were s t i l l  increasing a t  shutdown and that 
longer  runs are neceesary to  reach equilibrium conditions i n  the c e l l .  
conclusions drawn from runs made this monSh aze that, when operating w i t h  approxi- 
mately 0.1 - M MH4MO3 as anoly-te and 1.5 ,M UPJH a s  feed, overa l l  currect eff ic iency 

Tentative 
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for uranium transfer at equilibrium is about 80 per cent. About 10 per cent of the 
current is carried by rW4+ back-transferred from the anode compartment, 10 per cent 
by H+ entering with the UNH feed and 0.02 per cent by back-transfer of fluoride from 
the cathode compartment. 

A noteworthy observation made during the longer (10 hour) runs was that the nitrate 
concentration in the catholyte increased with time and did not appear to approach an 
equilibrium value, The cation membrane used was Permutit 3142 which has been shown 
to increase markedly in hydraulic permeability on exposure to process solutions at 
60 C. It appears probable that the observed increase in nitrate ion in the catholyte 
is associated with an increase in permeability of the membrane. If' so, the tendency 
of Permutit to become pcrous with use may preeiude its ap21ication in a Flurex cell 
since appreciable concentrations of nitra%e caa not be tolerated in the cathode com- 
partment. 
markedly on exposure to Flurex pr~cess solutions. 
jectionable resistance characteristics when in contact with UNB solutions more con- 
centrated than 0.5 M - which would limit the usable concectration of Ul'?H in the feed. 

The porosity of Elalf'ilm 1 cation exchange membrane does not increase so 
However, it does have some ob- 

Results of exper4bents regarding the effecf of process miables on hydrogen ion 
back-transference from the anode comparhect may 5e summarized as follows: 

(a) Hydrogen ion back-transference rate is independent cf anion membrane type. 
(PSalfilm 2, Penmrtit 3148, and Amberplex A-1  were studied.) 

(b) 

(c ) 

Hydrogen ion back-transference iacreases with anolyte acidity. 

Increasing membrane current density increases hydrogen ion back-transference 
rate. 

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

Anodic corrosion rates for a platinum anode in 0.1 M IVH4IiO3 were determined as a 
function of pH (5.3 - 8), fluoride concentration (OTOOOl - 0.0005 M), current den- 
sity (2 - 5 amps/in.2) and applied potential (25 - 50 volts). 
from 0.03 to 0.09 mg/snrr,.br. 

Rat& obtained rsnged 

Prepazation of UFj,  from U r a n y l  Nitrate 

In the course of studies on destruction of nitrate by formic acid, it was observed 
that some uranium was reduced to the + 4 oxidation state. 
by ultraviolet light. 
while if NH4F and HF are present the HH4UF5 double salt is formed, In typical ex- 
periments, HF and HCOOH were added to'UWX solutions to destroy nitrate and produce 
a UO$, solution. 
light or ultraviolet lamp). 
fuged, =shed, and dried. 
per mole of UF4 have been prepared. 
duction, anhydrous IiHl+UF5 was obtained. 

The reaction is catalyzed 
If EF' is present during the reduction, uF4.xH20 is formed, 

Excess HF and HCOOH w e r e  added and the solution irradiated (sun- 
 he resating m4 slurry was heated to boiling, ctntri- 

So far, up4 hydrates containing about one mole of water 
When ammonium ion was present during the re- 

I 2 3 7 5 2  I 
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Preparation of Up4 f r o m  UNH 

Two study flowsheets for the electrolytic production of UF4 from UXE have been devel- 
oped. 
electrolytic reduction of UO$O4 or U0&, external precipitation of UF4 3/4H20, 
filtration, drying and dehydration of the precipitate, and recycle of the filtrate 
through a concentrator. 
nitrate as nitric acid, simplicity of electrolytic cell construction, and l ow 
chemical costs. 
the UO3 to UOg to UF4 route is possibly higher capital cost. 

The proposed flowsheets include destruction of nitrate ion with fonnaldehyde, 

Advantages of the processes are simple recovery of the 

The principal diaadmtage in campesison with a process utilizing 

REACTOB IBVELOm - 4000 PROGR4M 
Anion Exchange Process fo r  Recovery of Plutonium from Plutonium Recycle Reactor Fuels 

Three prelimhazy runs were made to examine the feasibility of employing anion ex- 
chaage to accoxplish recovery and decontamination of plutonium from Plutonium Recycle 
Program reactor f'uejls. 

In order to reduce the volume of feed to be handled, a very small column (4.0 mm 
diameter x 1.0 cm bed depth) was employed. 
of plutonium f r o m  the follo-g feeds: 

The tbzee runs investigated the recovery 

1. 

2. 

3. 

The product resulting f r o m  a batch e 

was repared by extracting zirconium from Purex dissolver solution with TllA. 
Approximately 90 per cent of the gama activity was due to zirconium-95, the re- 
mainder to the daughter niobium-95. 

ractfon step with TCA. This feed contained 
7.4 M mO3, 2.7 g/l Pu (IV), 3.5 x 10 3 F/m, ml Zr-Xb. The fission product spike 

A feed simulating a dissolver solution prepared from a plutonium-aluminum a l l o y  
fuel element. This solution contained 0 94 M HNO , 1.5 M Al(NO3)3, 2.35 g/l  Pu 
(IV), 8.1 x lo9 J/m, m l  Zr-m, 5.7 x ld $7m, Id Ru-Rh: The source of the 
fission product activity in this ins*mce was the aqueous waste remaining after 
extraction of uranium and plutonium from Purex dissolver solution with TBP. 

A feed simulatfig a dissolver solu+,ion prepared from an irradiated UO 
This solution contained z e O  M EN0 
J/m, ml Zr-Bb, 6.6 x 10 
activity in this case was Purex dissolver solution. 

200 g/l U, 2.7 g/l Pu (IV), 1 x 1 
F7mJ rd Ru-Rh. The source of fission product 

The conditions of these runs and the results obtaked are shown i n  Table VI. 
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Run No. 

Feed(' 

Conditions: Feed: As indicated 
Wash: 
Elutriant:  0.25 M El?O 
R e s i n :  
Temperature: Ambient 

7.5 M - Ht?O3, ra te  as indicated 

Dowex-1, z-4 (lo0 - 200 mesh) 

J 

Feed Flow Rate, ml/m, em2 1 - 9  0.8 0.9 

Wash Volume, No. of Column Volumes 22 40 28 

Wash Flow Rate, &/my cm2 1-7  1 . 3  1 . 5  

Pu Concentration Factor Product/Feed 9.5 7 3 

Arithmetic Decontamiaation Factors 

Ru-Fth 900 1300 600 

(a)  The column was loaded only to about 80 per cent capacity in these runs. 
this operstioa would thus correspond t o  8 recovery system i n  which.a 
single column would be employed t o  recover plutonitim.. 

(b) 

( c )  See text. 

The column was loaded to capacity i n  this run. 
simulates operation with two columns i n  series.  

This operation thus 

The f iss ion product decontamination obtained in these preliminary runs was signifi- 
cantly poorer than the results ( d e c o n t a t i o n  factors  of  4100 f o r  zirconim- 
niobium and greater than 5000 for  ruthenium) which were obtained in an earlier run 
which employed a larger  column and used Purex lBP as the feed. 
the decontamination in the present runs may have suffered from incomplete purging 
of f i ss ion  product activity from solution pockets which existed a t  the product with- 
drawal point in the smal l  column wich was used in these runs. A new column has been 
constructed t o  a l leviate  this  problem and to permit operation a t  elevated temperature. 

It is believed that 

1 2 3 1 5 2 3  
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The object ive in work planned for t he  Immediate future is t o  evaluate the  technical 
feasibility of a two-cycle anion exchange process f o r  recovering and p u r i f ~ U -  
plutonium from irradiated PRP fuels. 
t i o n  inherent in a fixed-bed ion exchange process o f f e r s  advantages f o r  anion ex- 
change over other  aqueous processing techniques f o r  incorporation in to  a close- 
coupled PRP processing facFTity o r  perhaps in to  the  U-plant head-end f a c i l i t y  pro- 
jected f o r  t he  processing of propulsion and power reactor  fuels a t  HAPO. 

It is believed t h a t  the  s implici ty  of  opera- 

PluGnium Oxide Fuel Material Studies 

Approximately 90 grams of 20,per  cent Pu02-U02 mixed c r y s t a l  material was prepared 
for t he  prototy-pe fuel element being fabricated by Ceramic Fuel Development. This 
material w i u  be blended with addi t iona l  U02  i n  a b a l l  m i l l  t o  give the  two weight 
per  cent  plutonium content desired f o r  PBP appl icat ion.  
reduce the  blended mixture t o  a free flowiIlg powder p r io r  t o  loading into the cans. 
This is t o  be accomplished by a second hydrogen reduction. 

It w i l l  be necessary t o  
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The extremely slow dissolu$ion ra te  plus the silicon residue pose special. problems 
i n  the chemical processing of  t h i s  material. 
fo r  PRPR may reqGire ar expansion crf e f for t  t o  attack the associated problems. 

Serious consideration of t h i s  fue l  

D I S S O ~ O N  CP PLUTONIUM FROM 1.65 PW CEITl! Pu-Al-Si CAST ALLOY 

Dissolved-Pu Percent 
Sample No. Time (Hours) (mg ./lo ) Dissolved 

1 
2 
3 
4 
5 (a>  
6 
7 
8 
9 

1 
2.5 
5 025 

22 
46 
48 
53.5 

16.3 
20.1 

76.0 
34.9 

105 
109 
U 9  
133 
136 

12.7 
15.6 
27.1 
59.0 
80.7 
84.0 
91.0 
98.0 

100 (c )  

(a)  The sample was crashed to remcve the s i l icon layer after taking 
sample No. 5 .  

(b)  Solid l m s  of s2 ixm residue remain after 78 hours. 

( c ]  Residue was not  andyzed for plutonium. 

Dissolution of Zircaloy-2 in  hmorrium Fluoride Sclu5ions 

Recent work has emphasized difficulty,  as w e l l  as the importance, of obtaining 
reproducible surfaces to study the pratec5ive action of oxide films against attack 
by ammaim fluoride. Addition& expciments were performed enQloying rectangular 
coupons of Zircaloy-2 which had been oxidized for  110 hours i n  oxygen a t  440 C.  
These coupons were exposed t o  at,taek by boiling six molsr ammnium f h o r i d e  a f t e r  
(1) exposure t o  boiling ten molar n i t r i c  a d d  fo r  one hour, (2) exposure to boiling 
10 M mO3, 0.005 M F' f o r  one hour, and (3)  no trea5ml;t after oxidation. 
tragt t o  ea r l i e r  work which hdica ted  that attack of oxidized samples by boiling 
six molar ammonium fluoride was somewhat enhanced by pr ior  exposure t o  n i t r i c  acid, 
the coupon which had not been exposed ta n i t r i c  acid dissolved at  a s l igh t ly  greater 
rate i n  ammonium fluoride than did e i ther  of the other coupons. 

Ir con- 

I n  an attempt t o  establish reproducible surface layers, eight sol id  cylinders of 
Zircaloy-2 with polished surfaces and hemispherical ends were procured. 
roughness, however, was vis ib le  on the surfaces of some of these spechem. The 
two cylinders which appeared t o  have the smoothest surface were reserved for  auto- 
claving and the remaining s ix  were exposed t o  oxygen a t  4.40 C. 

One purpose of the experhents was (hopefully) t o  obtain a correlation between the 
thickness of the oxide film and the ra te  of attack by ammonium fluoride solutions. 

Some 
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Accordingly, samples were withdrawn from the  236 hours 
exposure to oxygen a t  440 C. 
88 hours or  mre all contained w h i t e  lines running lengthwise on the  cylinders and 
indicat ing presumably increased oxidation along surface imperfections. 
hour sample containing the  most w h i t e  lines was exposed t o  boiling six molsr ammonium 
f luoride,  as were the  18 and 88 bur, samples. 
white lines on the surface of the 88 hour sample but not of the  236 hour sample. The 
data presented in Table VIII shows the weight losses  observed as a function of t i m e  for 
these  samples along with the weight gains observed on oxidation and those t o  be expected 
from the  data presented in W A D - 9  f o r  the axid&isn of zirconium. 
experiments of interest are included f o r  comparison. 

The surfaces of the  samples which were oxidized f o r  

The 236 

Extensive attack was observed along L k  

Results of e a r l i e r  

TABLE PZII 

oxidizing 
Sample Treatment 

Sol id  Cylinder 
Zircaloy-2 440 c 

18 hrs. i n  o2 at 

88 hrs. i n  02 at  
440 c 

236 hrs. in O2 a t  
440 c 

U02 Clad i n  91 hrs. i n  02 at 
Zircaloy- 2 4-40 c 
Holigw Cylinder 
Zircaloy- 2 at 300 C 

One month i n  H20 

Weight Loss on Exposure 
to  Boiling 6 M NH4F f o r  Weight G a i n  on 

O x i b t i o n  (mg/ dm2) Indicated Tim; (mg/ cm 21 

- Obs . Calc'd. 10 min. 20 min. 30 min. 

16 10 8.5 100 160 

42 35 0.35 7.7 26 

-- 22 0.048 c.48 4.7 

Assuming the  surfaces of the  18 hour and 236 ~ G I X  samples t o  have been uniform, the 
rate of a t txck by ammonium f luor ide  C&G be said 50 decrease a f ac to r  of about s i x  
f o r  a two-fold increase in t h i c h e s s  of the oxide layer .  A comparison of the r e s u l t s  
obtained wtth the  88 hour s q l e  acd the 31 hcur oxidized c lad  UOg cylinder shows 
very c l e a r l y  the importance of surface condition - comparable conditions of oxidation 
gave materid varying a fac to r  of 100 i n  rate of a t tack.  

I n  an e f f o r t  t o  determine the effectiveness of a n i t r i c  ac id  treatment on the  rate 
of a t t ack  of oxidized Zircaloy-2, the  smoothest of the 236 hour oxidized so l id  
cylinders was exposed t o  t en  molar n i t r i c  acid f o r  three hours before being exposed 
t o  boiling s ix  molar ammonium f luoride.  On exposure t o  the ammonium f luoride,  ex- 
tensive a t tack  was observed along the  white lir-es and the w e i g h t  loss was 0.23, 10, 
and 62 mg/cm2 after 10, 20, and 30 minutes. 

I 2 3 1 5 2 b  
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Extrapolation of the data presented i n  wm-98 for  the reaction cf zirconium w i t h  
high temperature water yields a value of a5out 20 mg/dm2 for  the m u n t  of oxide 
formed i n  a year i n  300 C water. Thus it appears that the experiments were done 
i n  the range of oxide thickness of interest .  It is hoped that the solid cylinders 
presently being autoclaved w i l l  serve as a check on t h i s  value as w e l l  as give some 
indication of the relat ive protective properties (as regards dissolution) of oxide 
films formed by reaction with water and w i t h  oqgen. 

Experiments were s lso  performed t o  determine the optimum conditions fo r  the meta- 
thesis  of uranium ( I V )  - fluoride s a l t s  t c  uranium dioxide. 
were done using a green salt which, on the basis of uranium, ammonia, and fluoride 
analyses, i s  a mixture of UF4 and lTB4UF Each ex- 

tion. The metathesis steps were carried out in  a boiling water bath, and the salt 
and solutiorz. were mixed by s t i r r ing  throughout the course of the reactiolz. 
washiag steps were carried aut a t  roon: temperature, each one involving s t i r r ing  the 
sol id  (ca. 
tained = the various experiments i; shorn in Table IX. 
the best fluoride separation, the w e i g h t ,  rati3 of  fluoride to  uranium was ca. 0.0001 
(mole r a t io  s. 0.0012). 
g/ l  in  the metathesis solutions and from 0.002 t c  0.004 g/l  in  the wash solutions. 
These concentrations correspond t o  uraxiium losses of' the order of' 0.01 per cent 
under the conditions of these experiments. 

These experiments 

(about 70 weight per cent UF4). 
periment employed one gram (3.1 m i l l i m o  2 es) of salt and 10 m l .  of metathesis solu- 

The 

0.4 m l )  with 10 ml 0.5 M KOH for  1 5  minukes. The fluoride removal ob- 
I n  the experiment giving 

Uranium analyses gave values ranging from 0.0006% 0.005 

!M.BLEIx 

REMOVAL OF FLUORZDE METATHESIS WI!l!E KOH 

Metathesis Conditions Cumulative Decontamination Factor fo r  F' 

M KOH Moles U Time Metathesis l e t  Wash 2nd Wash 3rd Wash 
Moles KOH/ - 

2 M  - 6.5 0.5 hr. 16 74 96 138 

5 16 0.5 26 5 50 

5 16 3.0 28 350 600 

1 5  49 0.5 20 410 3,000 

1 5  49 2.2 33 450 3,700 

Ioon-Ripid Fuel Core Studies 

A sample of uranium oxide-bismuth prepared by reaction of uranium metal. and bismuth 
S e S q U i O X i d e  was sectioned and analyzed. Results of f ive  sections of the ingot were: 
46.2, 13, 7.8, 9, and 4.7 weight per cent uranium (from top t o  bottom of the slug 
which was one inch i n  diameter by four inches long). Although the material balance 
was poor (140 per cent recovery of the uranium), the resul ts  indicate a higher 
concentration of uranium near the top of the sample. 
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Another uniform appearing sample prepared by the above method and corresponding to  
Bi-15 w/o UO was used to study mobility and f i l t e r i n g  characterist ics.  A 205 gram 
piece was indmtion heated in helium t o  450 C and held for  ten minutes on a Pyrex 
frit. Amlication of vacuum caused the bismuth t o  readlly f i l t e r .  
cycles no f’urther bismuth vas removed though the residue was a t  red heat. The U/Bi 
w e i g h t  r a t i o  in  the fi l trate ws8 0.018 and in the precipitate 0.40. 
cent of the uranium was retained on the f i l ter .  The nature of the retained uranium 
is not known. The atoichlometry of the reaction would predict half of the uranium 
t o  be as the oxide if 002 is the product; the remainder would exist as the inter- 
xnetallic compound, UBi2. It is therefore possible that the retained material is  a 
mixture of U02, UBi2 and perhaps some UO, although there is no direct  evidence fo r  
+he latter. 
removed by f i l t r a t ion .  

After three such 

Over 92 per 

It is, however, probable that U 0 2  suspended in metallic bismuth can be 

Reprocessiw Method for Rejected UOp Sintered Fuel MaCerial 

A sample of high density sintered U02 w a s  heated t o  500 C in air. 
piece occurred rapidly result ing i n  formation of a f ine powder of low density and, 
undoubtedLy, high surface area. 
cel lent  quality U02 for refabrication inta ceramic fue l  material. 
be the basis f o r  a simple, non-contaminatiag rework process for  sintered U02 fue l  
material 

Oxidation of the 

Reduction of t h i s  material should resu l t  in an ex- 
This oxidation nay 

Flcwsheets for HIP Fuel Processin6 i n  the Hot Semiworks 

Reparation of a flowsheet for  the processing of PFW Pu-Al fuel elemerrbs in  the Hot 
Semiworks was continued. 
included: 
aid in decontamination and c r i t i c a l  mass con%rol; (2) use of 30 per cent aBp without 
addi%ion of uranium; and (3)  use of 5 per cent TBP without addition of uranium. 
Flowsheet (1) appears moat feasible due to  better decontamination potential and mini- 
mum problems with c r i t i ca l i t y .  
ment al terat ions were undemy. 

Three study flowsheets were deveioped for  comparison. They 
(1) use of 30 per cent TBP as the solventg with uranium as a diluent t o  

Further coxuparisons and study of reQuired HSW equip- 

PRP Plutonium Fuel Reactivity and Isotcpic Compositiorz 

A de taced  mathematical study of PRP plumnium react ivi ty  a d  isotopic composition 
cf recycled f’uel w a s  made. As a resu l t  of thfs study, when moderate yield losses 
of orie per cent o r  more are considered i t  was shown that  fue l  react ivi ty  a f t e r  a 
fzw cycles stays nearly constaat and never fall3 to levels which would indicate 
desirabilixy of fuel discard. 
ana simplify consideration of %he file1 process iq  problom, 

These data support optimism f o r  the recycle concept 

BIOLOGY AND MEDICDIE - 6000 PROGRAM 

Environmental and Radiation Chemistry 

”””& spectrometric !%?::e143 
Tests were completed of the application of a multic annel g 
dure t o  the determination of Zr95-mb95, Ru103-Ru10< 1131, Bal O - h l 4 0 ,  and C e  
i n  150 gram vegetation samples without the necessity of chemical separation. 

I 2 3 7 5 2 8  
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Environmental Analytical Services 

A 1OO-chaMel gamma energy analyzer is  being used routinely t o  neasure the following 
f i s s ion  products on vegetation: 
and Zr-Nb-95. 
sing plant  and surrouading areas. 
beta counting and Non-Volatile Beta Act ivi ty  (=) were made i n  the four zones 
having the probabi l i ty  of highest 1-13 deposition. 

Ea-La-i40, Cr- lk i ,  Ce-144, 1-13, Ru-103 + RU-106, 
Samples a re  150 gram weekly composites from each of 17 zones compri- 

Comparative measurement of 30th 1-131 by leaching- 

1-131 r e s u l t s  by the two methods agreed. 
exclusively by gamma spectrome'-,ry. Spectrometry r e su l t s  indicate an 1-1s detection 
lMt of 5 x l O - 7 , ~ c / p m  of vegetazioa i n  the absence of higher energy isotopes. 
Large quant i t ies  could increase the detection liniit 25-fold. 
tope spec5rum the 1-131 detec%ioc l i m i t  is 2 x 10-6pc/grsm. 
will give a be t t e r  definitAon of the detect ioc E m i t  range. 

Routine measurement w i l l  henceforth be 

With the present iso- 
Additional experience 

With the present isczopic spectrum IV?m measurements were only 8 per cent higher than 
the sum of the isotopes measured by spectrometry less 1-131. That observation f u l l y  
supports Regfonal Monitoring's abandoning i t s  request for mvBA measurements now that 
multi-channel gamma energy spectrometry is available f o r  making individusl measure- 
ments of all important gamma-emitting isctopes 02: vegetation. H i g h  fa l l -ou t  of pure 
beta  a c t i v i t i e s  l i k e  Sr-90 w i l l  escape measurement. However, other warning signs 
a re  available f o r  i n s t i t u t i n g  special  analyses of those isotclpes when needed. I n  
addition sporadic Sr-90 measurements are planned. 

A coincidence spectrometer was s e t  up which u t i l i z e s  t vo  5-inch-diameter 3-inch-high 
sodium iodide c rys ta l s  as detectors.  It was found t o  have a counting eff ic iency fo r  
p~in+u sources cjf two m three times that  of a spectrometer using two 3-inch-diameter 
by 3-inch-high c r y s t a l e .  Oc samplee contained i n  nine ounce bot t les ,  the la rger  
c -ys ta l  spectrometer had 821- e f i c i ene r  about six times greater  than the smaller 

of Rul06 in vegetation samgles without ciemical separation. 
data  with the multichamel spectro 
c a l  u l s t ion  of the Ru1'3 and Rulo<z;teEy. If present i n  large amounts Ba140- 
,IEo in te r f e  es with th i s  de?,ermin&zion, but correction can be made using the 
value fo r  Ba1Eo-La140 o'btained by the multichannel spectrometer. 

c rys t a l  spectrometer fo r  RuLo g . This instrument W e s  possible the defeminat ion 
Comparison of these 

determination of R U ~ ~ ~ - R U ~ O ~  allows the 

The study of the radioisotope contel;t of aquatic l i f e  i n  the Cciumbia River was re- 
sumed as a j o i n t  e f f o r t  with the Radioecology (aperation fn order t o  determine the 
ecological d i s t r ibu t ion  of raaioisotopes during a period of r e l a t ive ly  high meta- 
bol ic  ac t iv i ty .  
previous study made during a psriod of' low metabolic a c t i v i t y  and w i l l  also include 
samples of aquatic l i f e  from the Columbia River taken from the plant t o  the Pacif ic  
Ocean. I n  order t o  f a c i l i t a t e  the counting of sma.U. organ samples the three inch 
w e l l  c rys t a l  detector on the 20 channel spectrometer was cal ibrated f o r  samples 
contained i n  a small  v ia l  and f o r  the Isotopes found i n  reactor e f f luent  water. 
This instrument, the 100 channel spectrometer and the coincidence spectrometer w i l l  
be used i n  the study. 

These smdies w i l i  be compared with the values obtained i n  the 

Investigations were begun on the measurement of bremsstrahlung radiat ion from beta 
emitters as a quantiative method of analysis  using a sodium iodide c rys t a l  detector 



and a multi-chnnnel analyzer. 
f o r  the M e t a b o l i s m  Operation in  a rat feeding experiment. Srgo-Ygo was measured i n  
rat food and feces by bremsstrahlung counting in the  presence of Ca45 and C r 5 l  also 
present in t h e  feed. Ther C r 5 1  was measured by gamma counting. 
that hard beta emitters can be masured by bremsstrahlung counting without chemical. 
separation. 

P rac t i ca l  appl icat ion of t h i s  counting method was made 

These s tudies  showed 

This grea t ly  simplifies analysis  of ce r t a in  types of biological  samples. 

The s e n s i t i v i t y  of ’ the  direct spectrophotometric determination of n i t r a t e  ion at  
204 m y  was increased t o  a l low a detect ion limit of 0.002 ppm i n  the  absence of 
interfering ions by using 10 cm quartz window c e l l s  and a photo-multiplier attach- 
ment on t he  Beckman DU spectrophotometer. This procedure requires  removal of in- 
terfering ions. This appears t o  be possi3le usfig exchange o r  prec ip i ta t ion  on a 
cat ion exchange column loaded with s i l v e r  ion. 
cedure w i l l  simplify and improve the  detection of movement of underground wastes. 

Successful development of this pro- 

Geology and Hydrology 

Geologic mapping adjacent t o  the Y a k i m a  Ridge on the  w e s t  s ide  of the  Hsnford Works 
disclosed Touchet beds dipping r ad ia l ly  outward from that up l i f t ed  mountain mass. 
A bed of volcanic ash high in those beds was t en ta t ive ly  cor re la ted  with an ash bed 
farther north definitely re l a t ed  (University of Washiwon) t o  an eruption of 
Glacier Peak and dated by radiocarbon analyses on adjacent peat beds as 6800 years 
old. The Touchet beds thus suggest u p l i f t  of the  range probably t o  h i s t o r i c  t i m e .  
This discovery is  a coro l la ry  t o  tfie previously unrecognized but now proved tectonic  
deformation of the  type Ringold sediments. 
is emphasized and accordingly the  p0ssibflit;f that W o r d  may be in a s t i l l  more 
earthquake-prone area than previously Selieved. 

The youthfulness of the mountain ridges 

The Touchet sedFments change appreciabiy i n  content and appcuazxe from north t o  
south across the  Y a k i m a  Ridge ar r t ic l ina l  axis, par t i cu la r ly  across the  southeast- 
ward buried extension of that ridge and indicate  %he presence of the  ridge p r io r  t o  
Touchet t h e .  Tracing of t he  ridge by all possible means, including the change i n  
composition, assists il: the  defermination of %e possible e f f e c t  cn nafural. ground 
waters on the  progect and on the p o s s i b h  d5rect lso of mvementJ of radioisotopes i n  
skse  waters. 

Ground water pumping tests were cocducted ic tGiri wells t~ de;er-mirre the transmissi- 
b i l i t y  of the  g l ac io f luv ia t i l e  aquifer extending sou-,heastward of 200 E a s t  Area. 
Very high permeabili t ies were previously icdicated i n  t h i s  a rea  by the  rapid move- 
men+, of t r a c e r  materials i n  the ground water md CIY the elongation of t he  200 E a s t  
grmnd water mound. 
mis s ib f l i t y  values of 2.0 x 10 
The f i e l d  coef f ic ien t  of permeabiliJ;y estimated from these  data i s  from 50,000- 
65,000 @/ft2/day. 

This high permeability 5oAme out by  $he coef f ic ien t  of trans- 
6 ? and 2.9 x 10 ga;/day/ft. resu l t ing  from these t e s t s .  

The volume of sediments a r t i f i c a l l y  satura3ed by the r i s ing  water Sable i n  the 
period from 1944 t o  1957 w a s  determined from the changes i n  ground water Contour6 
during that period. The r i s i n g  water f ~ b l e  is ascribed e n t i r e l y  t o  the e f f e c t  of 
plant operation. 
be 6.2 x 10” cu. f t .  
3 x lolo gallons. 

The t o t a l  volume saturated during the  period was determined t o  
The t o t a l  volume of water discharged to  the ground was 

On the assumption that ncne cf the water was l o s t  by evaporation 

1 2 3 - 8 5 3 0  
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or discharge to the river, the "wetted porosity" of these sediments was calculated 
to be about 6.4 per cent. An estimate of the influence of the 200 East and 200 West 
Area operations individ-y resulted in wetted porosity values of 7.2 per cent and 
6.0 per cent, respectively, indicating the degree of variation that may be antici- 
pted in this aquifer characteristic. 
fraction of the sediments comprising pore space that would fill with water when the 
sediments are saturated. 
snbthe volume fraction of the sediments occupied by water that would not drain 
from the sediments for a specified period of time. 
is therefore always less than the wetted porosity and generally would be less than 
one-half of the wetted porosity. 
ments examined is probably less than 3 per cent. 
value presently used in specifications for "specific retention" disposal and indi- 
cates the degree of further restriction which may be required. 

m e  wetted porosity represent6 the volume 

The specific retention capacity of the sediments repre- 

The specific retention capacity 

Thus the specific retention capacity of the sedi- 
This contrasts with the 10 per cent 

Unsaturated flow experants utilizing refined techniques permitted the determina- 
tion of the moisture content exponent in the modified W c y  equation (c-values) 
with considerably improved assurance and precision. Fifteen determinations of c 
resulted in an average value of 3.93 f 0.05 on the 95 per cent confidence level. 
The improved precision evident with these new techniques w i l l  permit additional 
unsaturated flow studies to prowte understanding of the movement of wastes downwsrd 
through the soil from a disposal crib. 

Soil Chemistry and Geochemistry 

Further laboratory research substantiated the effectiveness of calcite for removing 
radiostrontium from wastes containing phosphate ion. 
exhibited the same reaction for removing strontium as other forms of calcite but 
some tests pointed to a somewhat lower effectiveness of limestone, probably as a 
result of significant impurities in the sample tested. 
equally well i n  distilled water solutions of radiostrontium and in 40 per cent NaO3 
solutions. 
msrks the reaction as being other than ion exchange. 
capacity of calcite for removing strontium is increased as the particle size of the 
mineral decreases, indicating that the reaction probably occurs on crystal faces. 
The reaction appeass to tend toward complete removal. of strontium, being limited 
only by the availability of phosphate ions. 
to be studied. 

It was found that limestone 

The reaction proceeds 

The apparent lack of competition with other cations in the solution 
There is evidence that the 

Factors affecting reaction rate remain 

Study was initiated to determine the reaction mechanism by which radiostrontium is 
selectively adsorbed by calcite crystals in the so i l .  
differ frama normal ion exchange reaction by its dependence on the presence of 
phosphate anion in the system and by its non-conformance w i t h  equil'ibrium require- 
ments. The mechanism postulated involves the incorporation of phosphate ions into 
suitable positions on the calcite crystal vacated by carbonate ions, followed by a 
growth of strontium phosphate on these activated sites. 
tested by use of P32-traced phosphate solution. 

The reaction appears to 

This mechanism will be 

I 2 3 1 5 3  I 



The @;road water  direction-velocity instrument was returned t o  the f i e l d  and tes ted  
Is a screened w e l l .  
probe system did not indicate  the flow through the w e l l  expected from other work. 
Improvement i n  e lec t ro ly te  composition or method of release is indicated. 

Mechanical performance w a s  sa t i s fac tory  but the conductance 

I n s m n t  tubing for use with the i n - w e l l  permeability t e s t ing  packer was received. 
Solenoid valves sad a vacuum gage were received f o r  use with the water deaeration 
system. 
regulator were in s t a l l ed  i n  2924 Building. 
measurement and control  for various model studies. 

Two F & P vsriable  mea tube flow meters and a Utes 0.1 - 1 g/m f low 
This system provides accurate water 

Designs were made f o r  a cable o r  wire l i n e  measuring device. 
has long been needed to measure cable payout and takeup f o r  accurate placement of in- 
w e l l  eqyipment and samplers. 
very important that the charge c a r r i e r s  be precisely positioned i n  the w e l l .  
measuring devlce consis ts  of a c a l i b m t e d  pulley, pulley housing, f lex ib le  drive 
shaf t  and a mechanical revolution counter. 
0.1 foot  should be possible. 

Such an instrument 

With the advent of shaped charge perforating, it is 
The 

Measurement of payout o r  takeup t o  

The s c i n t i l l a t i o n  w e l l  probe was converted from a spectrometer instrument to  an in- 
t e g r a l  count instrument. 
use t o  r e l a t ive ly  low l eve l s  of act ive m a t e r i d  in  w e l l s .  

The CRM acceptance range of counting r a t e s  may limit the 

Radioisotopes in Reactor Effluent 

Research t o  study the f o m t i o n  of As76 in reactor  e f f luent  by the addition of 
ppm s tab le  arsenic t o  the cooling water through a reactor  tube w a s  delayed because 
of  reac tor  operating conditions unfavorable t o  the experiment. 

The adsorption of radioisotopes i n  reactor  e f f luent  on suspended so l id  material in  
zhe r ive r  was investigated i n  a preliminary way. A sample of s i l t  deposited by the 
r i v e r  was shaken i n  a sample of reactor  e f f luent  lo, 
64 per cent of the  radioactive material; Np239, Cr5:,';:4%d Mn56 were among the 
isotopes most readi ly  adsorbed. 
assist w i t h  evaluation of the hazards of reactor  e f f luent  discharged t o  the r ive r  
and the interpretat ion of r i ve r  monitoring data,. 

The s i l t  adsorbed 

Quantitative evaluation of t h i s  adsorption w i l l  

Manager / 
Chemical Research & Development 

VR Cooper:bp 
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Organization and Personnel 

On August 1, 1957, t h e  new L-4 Operntion, Radioecology, was f o s e d  from 
personnel previously in Aquatic Biology and Biological Analyses Operations. 
J. J. Davis was appointed Piamger of t h i s  new component. 

TECHNICAL ACTIVTTIES 

FISSIONABLE K4TERIALS - 2000 PROGRAM 

BIOLOGICAL MONITORING 

Samples of t e r r e s t r i a l  and aquatic organisms are rout inely col lected and 
assayed f o r  radioactive contamination released t o  the atmosphere, inpound- 
ments, and the Columbia River. 

Atmospheric Contamination 

Concentrations of 1131 i n  thyroid glands of jack rabbi t s  are tabulated 
below i n  decreasing order: 

Collection S i t e  

East of 200 E a s t  A r e a  
West of 200 West Area 
100-B Area 
One mile SE of Redox 
Meteorology Tower 
Prosser Barricade 
Four miles SW of Redox 
Five miles SE of Redox 
Route 2S, mile 3 
Wahluke Slope, ENE 
Wahluke Slope, N 

PC I131/g thyroid 
Average - 

Trend 
Fact or 

- 3  

- 3  
- 3  
- 3  
-11 
- 3  
- 8 u  
-us 
-1S* 
-139 

- 

*The las t  four t rend  f ac to r s  campare values with samples obtained i n  
June r a the r  than July because col lect ions a t  these s t a t ions  were 
made b i -monthly. 

These values are  subs tan t ia l ly  below those of l a s t  year, by f ac to r s  of 
2 t o  30 in  most instances. 

Concentrations of mixed f i s s ion  products were present in rabbi t s  as 
fo l l a r :  

pc FpIs/g sample 
SamDle Tme Average 

Bone 
Feces 
Liver 

5 x 10-5 
4 x 10-5 
4 x 104 

Trend 
Factor  

- 
- 
- 

1 2 3 3 5 3 5  
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Swamp Contamination 

No samples were collected.  

Columbia River contamination 

The contamination l e v e l s  during August f o r  beta  ernitters in small  f i s h  which 
serve as an index f o r  other aquatic forms, whitefish which a r e  an important 
sport fish, and i n  b i rds  which inhabi t  the Columbia were as follows: 

Sample Collection pc beta  emitters/g w e t  w t .  t i s s u e  Trend 
S i t e  Average M Z C b U l l l  Factor Type 

Minnows (en t i re  ) 
Whitefish f l e s h  
Whitefish f l e s h  
Swallows 
Shorebirds 
Terns 
River ducks 
Mergansers 
Gulls 
Herons 

H a n f  o r d  2 x 10-2 
P r i e s t  Rapids 3 x 10-5 
McNary 2 x 10-5 
Hanford Res. 3 10-3 

I1 2 10-3 
rr 2 10-3 
n 5 10-4 
11 4 10-4 
I1 5 x 10-5 

11 2 x 10-3 

- 23 
- 2  

- 5  
- 3  
- 7  
- 5  
- 2  
- 2  

The a c t i v i t i e s  f o r  minnows were between two and three times values f o r  the same 
period l a s t  year, whitefish from Priest  Rapids w e r e  four and one-half times 
greater,  and most b i rds  were from two t o  six times greater .  

Effect of Reactor Effluent on Aquatic Organisms 

Young whitefish continue t o  be subjected t o  four  per cent strength reactor  
e f f luent  and t o  an equal quantity of the e f f luent  which i s  varied i n  concentration 
t o  simulate conditions which may e x i s t  when the flow of the Columbia R i v e r  
f luc tua tes  widely during each 24-hour period as a r e s u l t  of power production 
a t  P r i e s t  Rapids Dam. 
of any adverse e f f e c t  due t o  effluent leve ls  being tes ted  or t o  a difference 
i n  e f f e c t  i n  e i t h e r  of the two ef f luent  conditions. 

A t  the  end of three months, there  i s  ye t  no indication 

Further results on the temperature s e n s i t i v i t y  of young whitefish show no 
new trend. 
the Columbia have not s ignif icant ly  increased mortali ty although a considerable 
e f f e c t  was noted l a s t  winter f o r  the incubating eggs. 

A t  t h i s  season, water temperatures 2 C and 3 C above normal f o r  

BIOLOGY AND MEDICILK3 - 6000 PROGRAM 

METABOLISM AND T O X I C I T Y  OF W I O A C T I V E  MATZRIALS 

Biological Chains 

idater i n  a pond which was spiked with Cs137 t o  a concentration o f  6 x pc/ml  
was decontaminated by a f a c t o r  of 9,500 within 56 hours due t o  biological  means. 
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b iological  organisms i n  pond c 
amount of the  or ig ina l  a c t i v i t y  has become accumulated i n  the mud. 

Research on the accumulation of Ru106 b r aquat 'c organisms w a s  i n i t i a t e d  

pond containing water, algae, and f i sh .  

The data  indicate  a gradual decrease of  a c t i v i t y  by the water, 
o f  algae rapidly increased and then decreased. 
increasing amounts of ac t iv i ty ,  however. 
increasing since the study began. 

August 5. A t  t ha t  time, 10.3 mc of Rulb6-Rh10 k were introduced in to  a 

Contamination 

The contamination of f i s h  have been 
Recent samples have shown 

Zinc 

Zn65 i s  retained in bone and p e l t  of r a t s  w i t h  a ha l f - l i f e  of about 150 days 
over a period of 10 t o  100 days post-injection. 
h a l f - l i f e  in the v iscera l  organs and muscle i s  20 t o  -35 days. 
a f t e r  100 days amounts t o  about 10 per  cent of the in jec ted  dose with near ly  
a l l  of t h i s  present in the  bone and pe l t .  
six times lon e,r than the value current ly  employed i n  es tab l i sh ing  MPc's. 

c a r r i e r  w a s  shown t o  decrease absorption by a f ac to r  of approximately four  when 
zinc concentration w a s  increased by a f ac to r  of 1,000. 

- 
Over this same period the  

Total re tent ion 

The 150 day ha l f - l i f e  i n  bone i s  about 
I n  

s tudies  of Zn. % 5 absorption from the  G.I. t r a c t ,  the addition of inert zinc 

Strontium 

An experiment was canpleted measuring the effects of t i m e  and d ie tz rg  calcium 
on the deposition and re ten t ion  of chronically fed  Cab5 and S r w  in mature ra t s .  
The r a t s  w e r e  pre-c nditioned f o r  4 weeks on 0.1%9 O.s%, and 2.0% calcium 
die t s .  
3,  6, 13, and 2& days. The r a t i o  of Sr/Ca deposition i n  bone w a s  shown t o  be 
a function of both time and d i e t a ry  calcium leve l ,  decreasing between the 3rd 
day and 24th day sac r i f i ce  groups by about 1/3, and increasing by a f ac to r  of 
3 from the  low t o  the high calcium groups. While percentage deposition of 
both S r s  aqd Cab5 w a s  decreased by increasing the t o t a l  calcium l e v e l  i n  the  
diets t h i s  e f f ec t  was not  stoichiometric and was much greater  in the case 
of CaC5 than Sr9Oe 
in te rpre t ing  Sr90 hazards in terms of Sunshine Units and discrimination fac tors ,  
without consideration of ac tua l  3-90 o r  inert calcium l eve l s  e 

S r w  and Ca f: 5 were added t o  the  diets and animals sacr i f iced  a f t e r  

These r e su l t s  bring i n t o  question the legitimacy of 

The s t a t i s t i c a l  analysis w a s  completed on the data  from an experiment 
designed t o  test  the appl icabi l i ty  of calcium gluconate as an isotopic  di luent  
of strontium i n  lambs. 
normal concentration of milk reduced the S r 8 9  deposition in bone 
50 per  cent, confirming our previousreport. 

The addition of calcium gluconate t o  three times the 
about 

(%e addition of Na gluconate t o  
deposition of Sr89 compared with 
gluconate. This i n t e re s t ing  but 
unexplained. ) 

the  milk more than doubled the liver 
the control  group or the groups fed Ca 
probably ins igni f icant  obsermtion remains 
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Iodine 

I 

In order t o  determine if the  lowest radioiodine regimen of 0.15 p c  a day may 
be responsible f o r  the  gradual reduction in t w o i d  uptake, the %-year-old 
control ewes were fed 0.15 &day until apparent thyroid equilibrium was 
reached, 
precisely the same as t h a t  manifested in the group of the  same age exposed t o  
0.15 pc/day f o r  their  e n t i r e  lifetime. 
that O.lspc/day is  non-damaging under the conditions of our experiment, 

The thyroid burden exhibited a t  equilibrium in these controls is  

This serves t o  confirm the  observation 

Cesium 

Results of the LOO-day s a c r i f i c e  in the chronic o r a l  C ~ l - 3 ~  experiment showed 
no s ign i f i can t  changes since the  300-day sac r i f i ce .  

Cerium 

Experiments we 
t i s s u e s  of CelE - Pdh. 
samples. 

initi ted t o  tudy the d i s t r ibu t ion  i n  the  gonad and other 
Celh has recent ly  been reported in Wisconsin milk 

An experiment was completed canparing the effectiveness of zirconium c i t r a t e  
and EDTA separately and i n  various cornbinations f o r  removal of plutonium 
deposited i n  rats 30 days p r i o r  t o  i n i t i a t i o n  of  treatment. Treatments were 
given f o r  two two-week periods with a week of no treatment i n  between. EDTA 
alone was as e f f ec t ive  as any of the  combinations tested and considerably b e t t e r  
than zirconium c i t r a t e  alone, The most e f fec t ive  treatment reduced the plutonium 
content of the animals from 59% i n  the controls t o  47% in the treated animals. 
These r e s u l t s  demonstrate t he  a b i l i t y  of EDTA t o  remove firmly deposited 
plutonium. However, the rate of removal was considerably l e s s  during the 
second two-week treatment period, suggest.ing t h a t  fu r the r  continued treatment 
would have been relat ively inef fec t ive ,  

In  short-term experiments, the  chelating agents Chel DM4.l and potassium ac id  
saccharate were found t o  be less ef fec t ive  than EDTA i n  the removal of 
plutonium. 
plutonium i n  the  bone as was l e f t  a f t e r  treatment w i t h  equimolar quan t i t i e s  
of EDTA, Furcher s tud ies  with Chei 330 are planned. 
of being somewhat more toxic  than EDTA. 

Further tes ts  with Chel 330 showed t h a t  it l e f t  about 1/3 as much 

It has the disadvantage 

Radioactive Pa r t i c l e s  

Five hundred days af e r  in t r a t r achea l  in jec t ion  o f  Ru10602 i n t o  mice only one 
per cent of the Rule t remained. Two-thirds of t h i s  was i n  the lung. 

Short-term re ten t ion  and d i s t r ibu t ion  s tudies  following inhalation o f  h1060, 
p a r t i c l e s  (0.01 t o  4 microns i n  diameter) by mice a re  complete. It was observed 
t h a t  the  amount present in the gas t ro in tes t ina l  t r a c t  immediately a f t e r  exposure 
increased with the duration of exposure UD t o  a t  least  two hours. Immediately 
a f t e r  a me-hour exposure, aDproximately 20 per cent of the amount inhaled was 
present in the lung, one per cent i n  the trachea, and 30 t o  40 pe r  cent i n  
the G . I .  t r a c t ,  About 30 per cent is present i n  the unper resp i ra tory  t r a c t  
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and the remainder i s  assumed t o  have been e 
exposure only 10 t o  14 per cent of the inhaled amount was-present in the l u n g  
and about 5 per cent in the G.I. t r a c t ,  

The t ra in ing  of dogs t o  breathe from an exposure chamber is continuing i n  
preparation f o r  inhalation experiments with Pu23902 aerosols. 

Dialysis of strontium90 su l fa te  p a r t i c l e s  in isotonic sa l ine  solution indicate  
the re  is  no marked migration of Y9O from the par t ic les  upon decay of Sr90. 

Gastrointest inal  Radiation I n j u q  

One day after x-ray exposure of the abdominal region of rats t o  1900 r 
the desoxyribonucleic acid content i n  a l l  sections of the G.I.  t r a c t  w a s  
reduced by approximately 50 per  cent. 
3 days. 
of the colon was r e l a t i v e l y  unaffected, and the jejunum was stimulated 
approximately 25 per  cent. 
all previous i r rad ia t ions  of the exter ior ized in tes t ine ,  the in tes t ine  has been 
exposed only from a point several  inches below the stomach. Animals have now 
been exposed with the stomach and the e n t i r e  s m a i l  i n t e s t i n e  exteriorized. 
A t  the  same x-ray dose the survival time of t h i s  more thoroughly exter ior ized 
group i s  not less than t h a t  previously noted when the amount of intestine 
exposed was not s o  extensive. 

The reduction was 35 per  cent after 
Oqygen consumption of the ileum was markedly depressed, while t h a t  

Further s tudies  on these findings a re  planned. I n  

Relative Biological Effectiveness 

Preliminary s tudies  of non-irradiated yeast  c e l l s  indicate  t ha t  the concentration 
of RNA in the suspending m e d i u m  is large enough t o  be s a t i s f a c t o r i l y  measured 
with the Beckman Spectrophotometer. No evidence of DNA could be found although 
there w a s  a suggestion of the presence of ATP. 
the suspendin? medium w i l l  be u t i l i z e d  i n  evaluating the  e f fec ts  of x-ray 
on permeability of the  yeast  c e l l s .  

The concentration of RNA in 

Populations of the  haploid s t r a i n  of yeast  were found t o  contain 16 per cent 
of the  c e l l s  def ic ien t  in cytochrome. 
upon the cytochrome def ic ien t  c e l l s  than on those which have the "normal1' 
cytochrome. 
be studied fur ther  using additional techniques f o r  dividing these c e l l s  i n t o  
groups f o r  testing,, 

X-rays appear t o  have a greater  e f f e c t  

Different ia l  s e n s i t i v i t y  of c e l l  populations t o  radiat ion will 

Genetic Effects of Metabolized Isotopes 

No report .  

Uptake of Radioactive Substances by Growing Plants 

Beans, grown i n  pots t o  which Sr90 and "carr ier"  CaC12 were added in the 
same concentrations as previously tes ted  by the Neubauer method, show 
no depression of Sr90 uptake by the addition of CaC12. 
of Sr90 in the plant  material was appreciably greater  than previously reported 
f o r  barley seedlings grown by the Neubauer method. 

The concentration 
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D. Lectures 

a. Papers presented a t  meetings 

J. J. Davis, "The dispersion of Radioactive &*rials by Streams: 
special  reference t o  the Columbia River," American I n s t i t u t e  of 
Biological Society Meetings, Stanford University, Palo Alto, California 
(August 28, 1 9 5 7 ) .  

w i t h  

W. C. Hanson, "Accumulation of Radioisotopes from Fal lout  by Terrestrial 
Animals at Hanford, Washington," American I n s t i t u t e  of Biologicdl Society 
Meetings, Stanford University, P a l o  Alto, California (August 28, 1957). 

E. Publications 

George, L.A. Jr., P a t r i c i a  L. Hackett, L.K. Bustad, %%kocytic Response i n  
Lambs Exposed t o  Whole-Body X Irradiation,Il Ax. J. vet. Res. XVII1(68), - 
631-633, July 1957. 

Marks, S., L. A. George, Jr., and L. K. Bustad, "Fibrosarcoma Involving 
Thyroid Qand of Sheep Administered 1131 Daily," Cancer 10, May-June 1957. -- 



OPERATIONS RESEP;RCH AND m S I S  OPERATION 
MQNTHLY REPORT 

Dr. R. L. Basmann reported f o r  work on August 28 as an Operations Research 
Analyst i n  the Operations Research function. 

OPERATIONS flES?URCH ACTIVITI%S 

Economic Studies 

Studies of methods of economic evaluation of cap i t a l  expenditures were continued. 

Matrix Methods of Cost Allocation 

Using cos t  data f o r  the Hanford Laboratories f o r  the month of March as an example, 
the inverse of a 88 row a l loca t ion  matrix w a s  obtained. 
made t o  discuss t h i s  example with cos t  accounting personnel. 
the method and i ts  advantages i s  being prepared, 

Arrangements have been 
A repor t  describing 

Atti tude Survey 

Coordination of the forthcoming plant-wide a t t i t u d e  survey continued. 
aspects of the survey up t o  the d i s t r ibu t ion  of the questionnaires t o  employees 
have been completed. 

All 

Paperwork 

A member of the Operations Research function par t ic ipa ted  i n  the  IPD paperwork 
c l i n i c s  conducted by W. Engesser of Oregon State College. 
been maintained with Office Procedures t o  provide assis tance i n  t h e  development 
of an in i t ia l .  a t t ack  on the  RLQ paperwork problem. 

Close l i a i son  has 

STATISTICAL AND MATHEMATTCAL ACTWITIES I N  SUPPORT OF ITESEARCH PROGRAMS 

2000 Frogram - Fissionable Materials 

Coating and Corrosion Operation plans a long term experimental program t o  
determine which Al-Ni-Fe-Ti-Be-Zr al loy,  among those which are within ce r t a in  
a l loy  l i m i t s  necessary f o r  reactor  use, minimizes corrosion. 
designs w e r e  suggested f o r  the pro jec t  which make possible rigorous statis- 
t i c a l  ana lys i s  a t  various s tages  of experimentation. 
a l loys  a r e  assayed, estimation of the minimum corrosion a l loy  is a lso  pusafble. 

Experimental 

After  all experimental 

Further analysis  was done on recent  corrosion data t o  determine whether o r  
not the range of app l i cab i l i t y  of the present uniform corrosion model can be 
extended. 



A member of Bon-metallic Materiais Development, Fueis Development Operation, 
was given mathematical ass i s tance  on a procedure f o r  f inding the corrected 
d i s t r ibu t ion  of i n t ens i ty  across  an x-ray d i f f r ac t ion  l i n e ,  Mathematically, 
the problem w a s  one of solving the convolution integral. equation 

f o r  the unknown P n c t i o n  f ( x j P  if the f u x t i : ) n s  n<x) and g(x) have been 
numerically determined a t  equally spaced in te rva ls  5y instmxnentsl obser- 
vat ions e 

6000 Program - Biology and Medicine 

Discussions were held w i t h  in te res ted  personnel cmcerning various s t a t i s t i c a l  
problems associated with the use C y  the  E i o l c g i c d  Analysis &erat ion  of the 
elec3ron microscope t o  estimate the s i ze  d i s t r ibu t ion  of spec i f i c  p a r t i c l e  
populations. A statement of the v a r i a b i l i t y  asscciated w i t h  the more common 
methods of estimation was supplied. 

Further discussions were held wizh Biology Operation personnel concerning the use 
of s t a t i s t i c s  i n  cnntInu.?< investigstizi: or ??e i m t q i c  d i l u t i o n  hypothesis 
3s an expianar,icn of s t rmt i am-ca ic ra  depc ri t - s n  : r: bone 
cur ren t ly  being in-~%tigs ted  i s  t ze  SimnLLLatiaz -f t:-x iso mplc d i l u t i o n  
phenomenon wi th  3n apprzpris te  pr~:.ibFL?.t~ ECIW-~ .':?e avorsge vdi.Je propert ies  
Gf several  Fr3'r3bill ty mcde-s, 3 - 2  extznsicns cf +?e red-Llszk ball model 
mentioned ir, Ghe 3d.y repor t ,  have t een  m,nrpa.r"=l w i t ? .  .mpiri:sL evidence. 

One p o s s i b i l i t y  

QuaLity L'ontroi perasnnei rlave is;ued j r.ep.x"c p;eyect;ng a rcv1ssd metbd of 
report ing dea%x%cti're tej*;  r e s u i t s  ir, tii2i.r mr,ntriLy Qc;ality Repcrt. '%.is 
report  ineorpcrste3 recommendations r~f  Tn?Ga+,zla;. S t a t i s t i c s  personnel, and was 
based on the use of contni.l charts. 

The penetrat ion tes ter  is  qn insfamen+ w'-:ch ij desfgned to re.je-.t 1 and E slugs 
when the minimum txke w a l l  t';igknes_; i; halaw a spezifie3 ?,evelo In pract ice ,  
t h i s  t e s t e r  C s o  rejecxs 9 lazge c iabor  cjf a l - r e p n b i e  e-ligs? 9s hss been deter-  
mined by strippirig sone of rhe s: -gs rc,,c-+~J. i'-~ t t e  pewtraf , ion t e s t e r .  Son- 
s iders t ion  is  being given t ze  prsijlem ,,€ :s;vsginq C,t-e ex-es~Lve nmber o f  
acceptable slugs thar are errsnecw-y be ing  -. 3; - i f i ~ . i  i z  -e:et-?s a 
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A s igni f icant ly  la rge  number of ruptures of slugs from one canning l i n e  
prompted a request by Quality Control personnel f o r  analysis  of operational. 
data t o  determine whether or  not t h i s  l i n e  d i f fe red  from the o thers  with 
respect t o  canning conditions (temperature 
f o r  t h i s  ana lys i s  a r e  present ly  being collected.  

s i l i con  content, e tc .  ) . Data 

Process Experimentation 

I n  view of preliminary rupture experience of slugs with Hunter Douglas cans, 
an analysis  was made of r e j e c t  rates f o r  the period during which Hunter 
Douglas components w e r e  used t o  determine whether o r  not such r e j e c t  rates 
were s igni f icant ly  d i f fe ren t .  

Work is proceeding on conducting a process capabi l i ty  study of all qual i ty  
charac te r i s t ics .  

IRRADIATION PROCESSING DEF'ARTMENT 

Rupture Analyses 

An analysis  of rupture experience data w a s  performed i n  order t o  compare slugs 
canned with aluminum components from d i f f e ren t  vendors. 

Considerable data are being reviewed in order t o  invest igate  the relat ionship 
t h a t  may e x i s t  between s lug r e j e c t  rates and subsequent slug rupture rates. 

Production Tes t  Design and Analysis 

Production test  PT-613 was concerned with the evaluation of the e f f ec t s  of de- 
l a y  t i m e  before quenching on the dimensional d i s to r t ion  of irradiated fue l  
elements. Two charging pa t te rns  were u t i l i zed ,  one involving mixed charges 
of s lugs canned using four  d i f f e ren t  delay times, and the other  consis t ing of 
f u l l  charges of each type slug. 
duction test  were reported. (Document HW-51919 RD t o  w. K. Kratzer, 8-13-57, 
"Effects of Delay Time Before Quenching on Dimensiond Changes of I r rad ia ted  
Fuel Elements ' I )  

Results of the analysis  of data from t h i s  pro- 

Production test IP-2-A involved p a r t i a l  E-N loadings of so l id  and cored metal.. 
I n  addition, 8 tubes of normal so l id  m e t a l  were subjected t o  post  i r r ad ia t ed  
measurements t o  serve as controls,  The primary purpose of the  test w a s  t o  
compare the  behavior of the so l id  E-N slugs with the cored. 
Undocumented le t te r  t o  W. K O  Patzer ,  8-9-57, "Dimensional Changes of E-N 
Loadings - Solid and Cored M e t a l . " )  

(Confidential- 

A graph useful  i n  in te rpre t ing  the  results of run-to-tupture t e s t s  w a s  prepared. 
This covered the s i tua t ions  where the n u l l  hypothesis is  not that the  two metals 
are comparable w i t h  respect t o  rupture rates, but r a the r  that one m e t a l  is  
better than the other  by a f ac to r  of k. 

A fur ther  study w a s  made of the accuracy and precis ion of the B-Basin p ro f i l -  
ometer with respect  t o  warp, e l l i p t i c i t y  and diameter readings. 
standards w e r e  first ca l ibra ted  by instruments i n  the 300 area and w e r e  sub- 
sequently measured on the B-Basin profilometer. The r e s u l t s  indicated the 

Sixteen brass  
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presence of appreciable biases. Recommendations f o r  u t i l i z i n  esults were 
made. 
c i s ions  i n  the  B-Basin Pmfi lometer .  "> (Unclassified l e t te r  t o  K. E. Fie lds ,  8-19-57, 'present  Biases and Pre- 

Other - 
I n  an effort to simplify the procedure for  obtaining some of the results r e l a t ed  
t o  determining optimum tube powers,work is being done on developing su i tab le  
nomographs and o ther  aids. 

Several analyses w e r e  performed t o  iwestigate the difference observed between 
the proportion of defective tubes from d i f f e ren t  l o t s .  

F ina l  Product Specif icat ions 

The ana ly t i ca l  error components (d i lu t ion  and t i t r a t i o n )  required f o r  demon- 
s t r a t i o n  of minimum plutonium content of refabricated W a r  Reserve weapon parts 
were re-estimated using all data obtained s ince A p r i l ,  1957. 
acceptance limits for fabr ica ted  parts w e r e  reported t o  CPD personnel. 

The revised 

The f e a s i b i l i t y  of using alternate methods of meeting customer spec i f ica t ions  
is  being investigated,  s ince d i s sa t i s f ac t ion  with the present  working speci- 
f i ca t ions  on re fabr ica ted  p a r t s  s t i l l  e x i s t s -  

To aid i n  the detect ion and control  of possible  biases i n  the weighing and 
t i t r a t i o n  s teps  of plutonium content measurements by the 234-5 Laboratory, the 
introduction of su i tab le  standards by-Process Chemistry personnel is  being 
sttempted. The lack  of such standards has made it very d i f f i c u l t  t o  isolate 
ce r t a in  bias sources i n  the past .  

Data on secur i ty  vFolations and rad ia t ion  incidents  are being evaluated f o r  the 
Employee Relations Operation i n  hopes of determining key f ac to r s  t h a t  are posi- 
t i v e l y  cor re la ted  with frequency of incidents.  

OTRER sm!rIsmcAL m MATHEMATICAL ACTNIrnS 

Ac t iv i t i e s  f o r  Other Operations 

Mathematical consul ta t ion was provided t o  a member of the Data Processing 
Operation on methods t o  be used i n  solving an inhomogeneous p a r t i a l  d i f f e r -  
e n t i a l  equation. Further advice w a s  given on the numerical in te rpre ta t ion  
of the spec ia l  functions which were encountered i n  obtaining the solut ion.  

Revised conversion equations f o r  Pu formation and U-235 consumption a r e  being 
developed f o r  SS Measurements personnel. Once adopted, new bias equations 
w i l l  be necessary i n  order to  remove the bias  introduced by the  use of average 
exposures. Since it appears that these equations can be very c lose ly  approxi- 
mated by nth degree polynomials, the general method f o r  estimating the  bias 
correct ionTerm was developed on that basis. 
7-31-57, "General Method f o r  Computing Bias i n  Conversion Equations. ' I )  

(Unclassified l e t t e r  t o  D. W. Hoba, 
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Assistance w a s  provided the I n d u s t o r i d  Medical Operation i n  designing a sample 
survey t o  determine w h a t  percentage of the  t o t a l  work force would be expected 
t o  pa r t i c ipa t e  i n  the Asiat ic  Flu vaccination program. 

Act iv i t ies  Within KLO 

In tegra l  calculus type computations were done f o r  personnel of Coating and 
Corrosion Operation i n  connection w i t h  instrument design f o r  future  experi- 
ments e 

S t a t i s t i c a l  evaluation of Pu deposit ion data f o r  HAP0 personnel was completed 
i n  August. 
makes possible confidence in te rna l  estimates of the number and sever i ty  of 
fu ture  Pu incidents.  Information is  a l so  avai lable  a t  the individual l eve l  on 
the probabi l i ty  of surpassing loo$ MPC within a period of f ixed length given 
a ce r t a in  percent of MPC i n i t i a l l y .  Results of the  study were sen t  t o  interested 
personnel of the Radiation Protect ion Operation. (Ynclassif ied le t te r ,  8-23-57, 
" W O  Personnel Paa Deposition. ' I )  

Agreement of the data w i t h  a random accident type probabi l i ty  model 

Radiation Protect ion Operation requested assis tance i n  determining a s t a t i s t i c a l l y  
rigorous method of u t i l i z i n g  pos i t ive  Bioassay data t o  estimate deposition. The 
problem can be phrased as a j c i n t  confidence region estimation of the parameters 
of a Fredholm type in tegra l  equation. Proper choice of the dates t o  co l l ec t  the 
Bioassay samples reduces t h i s  formulation t o  a n  eas i ly  solvable quadratic pro- 
gramming problem. Work continues i n  t h i s  area.  

A d i f f e r e n t i a l  equation, expressing the  rate of change of the molarity of a dy- 
namic solution as a function of intake and o u t l e t  solut ion molarities was solved 
f o r  Chemical Development Operation (Unclassified l e t t e r  t o  J. L. Carroll ,  8-26-57, 
"Derivation of Molarity kmction.  ''1 
Chemical Eff luent  Technology Operation requested assis tance i n  evaluating a 
de f in i t e  in tegra l  of a damped Bessel function i n  connection with waste behavior 
i n  a s o i l  column. The problem was transformed in to  a n  equivalent one involving 
the non-central Chi-square d is t r ibu t ion .  
parameters is being prepared from exis t ing  information on the non-central Chi- 
Square d is t r ibu t ion .  

A t ab l e  of values as a function of two 

S t a t i s t i c a l  and Mathematical Research and Development 

A mathematical invest igat ion of the eff ic iency of i t e r a t i v e  median estimation 
schemes was i n i t i a t e d .  Calculation of e f f ic ienc ies  has been reduced t o  a rou- 
t i n e  computer caiculat ion.  

The d is t r ibu t ion  of the s t a t i s t i c  max (Ix I , 1 y I , I z I ) where x, y, z a r e  the 
ordered sum of n random permutations of the integers  -1, 0 and 1 was invest i -  
gated as a possible  t o o l  f o r  e f fec t ing  d is t r ibu t ion  free qual i ty  control  on a 
group of three machines. The problem was reduced t o  finding the d is t r ibu t ion  
of the length of a two dimensional random walk confined i n  an equ i l a t e ra l  tri- 
angle with one absorbing and two ref lec t ing  barriers. 

Computation of occupancy probabi l i t i es  w a s  concluded i n  July.  
of a formal Hw report  of the probabi l i t i es  i n  tabular form and 
of t h e i r  use is being prepared. 

"he first d r a f t  
a n  explanat ion 
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Closed expressions for the evaluation of two determinants 
s t a t i s t i c a l  problem were obtained. 
trary order, t h e i r  pa r t i cu la r  structure permitted t h e i r  evaluation as solutions 
of l i n e a r  difference equations. 

The necessary and su f f i c fen t  conditions on the  coef f ic ien ts  of a pa r t i cu la r  
'quadratic form so that the form would be posi t ive-def ini te  were obtained. 

arose i n  a 
Although the determinants were of a rb i -  

OFFSITE PROJECTS 

Preparation of the final report on OpeAtion pool is es sen t i a l ly  complete, 
and the report  w i l l  be issued during the first week of September. 

OF'F'Sm V'ISITS AND VISITORS 

A. de l a  Garza, S. A. Levin and M. Schwinn of Union Carbide Nuclear Company, 
Oak Ridge,visited with J. B. Work on August 7, 1957 f o r  a discussion of 
Operation Pool and ce r t a in  aspects of cascade operation. 

Allen Butterworth, Tom Whitten and Kirk  Fox of the  AEC Office of Operations 
Analysis spent August 8 discussing combined operations economic ana lys i s  
with C.  A. Bennett and J. B. Work. 

C.  A. Bennett, Manager 
OPERATIOI'lS RESEARCH & SYllprmESIS 

GAB : jbk 
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Organization 

No significant changes in organization occurred. 

Force Summary 

Exempt 
Nonexempt 

Total 

7-31-57 
42 
188 

230 

- 

8-31-57 

42 
185 

227 

B. ACTIVITIES 

Radiation Monitoring 

Monitoring coverage was  provided for Construction, Hanford Laboratories and 
Relations and Utilities without incident. Minor difficulties with stack contamina- 
tion on subcontractor equipment was encountered at Purex. Routine air samples in 
the 23lBuilding led to the discovery of several sources of plutonium causing abnor- 
m a l  air contamination. Gross amounts of plutonium were handled with good control 
in the 325 and 3706 buildings. A 0.5 curie (2,137 source was used in tests in the 
321 tank farm without difficulty. 

High-level (10 r )  pencil dosimeters and crystal dosimsters were placed into service 
as part of the emergency and civil defense mozitoring programs. The crystal dosim- 
eters which have a maxirmun range of 600 r are installed IC 614 buildings on and off 
the project. 

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

Regional Monitoring 

The average daily emission of 1131 w a s  1.0 curie as compared to 1.7 curies in July. 
The daily average emission rate for the last year is 1.2 curies 1131 deposition 
on vegetation ranged from C 2 to 5 x 10-6 pc/gm. A composite sample from ten loca- 
tions between C o e u r  d'Alene, Idaho and Great Fal l s ,  Montana wa6 higher than local 
samples by a factor of 20 and was attributed to bomb debris fallout. A s m a l l  emis- 
sion of radioactiveperticulaAes occurred during a Redox stack flush. The emLssion 
extende for about one-half mile in a southeast direction and primarily consisted 
of Rule t 
Gross beta activities in the Columbia River were generally higher than in July and 
reflected the reduced river flow rate. Isotopic analysis of raw water at 100-F 
showed an average of < 4.04 Raw water at the 
Pasco filter plant was essentially unchanged and showed an average of < 0.796 of 
the continuous occupational MPCGI. Water taken from the recently completed Ranney 
caissons which now supply Kennewick water indicated a filtering action resulting 
in about 1 6  of the beta emitter activity normally found ( 5  x 10-6 pc/cc) in 
Kennewick raw water supplies. 

of the continuous occupational MPC . 
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A detailed report of waste disposal monitoring is contained in HW-52411. 

Eqosure Evaluation and Records 

Four cases of suspected tampering with personnel meters have occurred in the last 
four months. These cases have resulted in doses up to 9.2 rads being assigned to 
four individuals since the doses to the film badges appear valid. 
pected case occurred in August. 
rads for a one-day period, 

One such sus- 
An IPD employee's badge indicated a dose of 9.2 

Badge fibs for 234-5 B u i l d i n g  employees whose total 1957 dose (January to August) 
exceeded 1 roentgen were re-evaluated taking into account recent modifications in 
low energy X-ray calibrations and dose to critical organs. 

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

The 

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

The informal request for self-service badge racks and badge house modifications was 
submitted to the AEC. 
expediting movement of employees through the main badge houses. 
response to the task force reviewing the security practices on the plant. 

A detailed study was initiated on the several proposals for 
This study was in 

During July and August, approximately 2,100 roving or central badges were estab- 
lished. The progressive adoption of this system has rr.-.-l-red in the reduction of 
badge films processed since January, 1957, from 54,OOO to 33,000 per month. 

Radiological. Development 

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

Adoption of 

Prototype bioassay f l a sk  containers were modified and tested for acid resistance, 
durability, strength, washing and sterilization. Results of all tests were satis- 
factory. Design modifications and specifications were completed, and invitations 
to bid were prepared. 
September, bids permitting 

An order w i l l  be placed for 1,000 of these boxes during 

A Protective Clothing Standards Study Group was established to assist in prepara- 
tion of HAP0 protective clothing standards in conjunction with the HAP0 Standards 
Council. 

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

The decontamination obtained was highly 
A careful balance of water pressures allowed the decontamination solu- 
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C alibrat ions 

A requis i t ion  fo r  1OC GM meters was processed as  p a r t  of the long-range procurement 
and replacement schedule f o r  portable instruments. Four radium sources, wnich were 
i n  excess of needs, were prepared f o r  shipment t o  the University of Cal i fornia  
Radiation Laboratory. One new 0.5 curie  radium source (E-615) was received f o r  use 
i n  the second ca l ibra t ion  w e l l .  

Gamma ca l ibra t ion  of f i lm was extended this month t o  accomodate the 16 and 58 kev 
energy components encountered i n  234-5 Building. 

Radiological Consultat ion 

Several documents, papers and bu l l e t in s  were reviewed and comments returned t o  the 
interested p a r t i e s .  Of pa r t i cu la r  i n t e r e s t  was  a draft of a proposed modification 
of Handbook 59 which amplifies with more spec i f ic  d e t a i l s  the preliminary statement 
on external  dose l i m i t s  which was  is'sued e a r l i e r  t n i s  year by the NCRP. 

The depth dose curve f o r  17 kev gamma rays was obtained and exposure l imi ta t ions  
t o  plutonium workers reviewed. 
-,he dose i n  the gonads becomes l imit ing as long as the eyes are protected.  Equa- 
t ions f o r  l imi t ing  the gonads t o  3 r i n  a f i e l d  of mixed 17 kev and harder radia-  
t ions  were devised and applied t o  the case of external  dose from plutonium. 

Since the bone dose from t h i s  energy is negligible,  

Radiological Standards 

The first report  of the American Standards Association 2-54 Section Subcommittee 
on Permissible Contamination Levels of Industrial .  Materials w a s  received and comments 
on the influence of this report  were returned t o  the subcommittee. 

A modified permissible l i m i t  f o r  exposure t o  the  gamma rad ia t ion  emitted from 
metal l ic  plutonium WBS issued. The modified l i m i t  separately considers the known 
17 kev gamma component and relates the e f f e c t s  of t h i s  component t o  the HAP0 f i lm 
badge and t o  the  c r i t i c a l  organs involved. 
per year a t  the  c r i t i c a l  organs, bu t  provides administrative f l e x i b i l i t y  by allow- 
ing an individual ' s  permissible l i m i t  t o  be based on h i s  exposure t o  the separately 
determined gamma rad ia t ion  components present a t  a pa r t i cu la r  work locat ion.  Prac- 
t i c a l  appl icat ion i s  found i n  234-5 and 231 buildings.  

The modified limit continues as 3 r 

In t e rna l  Exposure Studies 

A program f o r  rout ine isotopic  analysis  of contamination on environs vegetation 
was i n i t i a t e d .  
of the West should eventually permit evaluation of environs dose from consumption 
of foodstuffs.  

This coupled with examination of the d ie ta ry  habi t s  of res idents  

Columbia River Studies 

Several  ac tua l  or  po ten t i a l  a c t i v i t i e s  on the Columbia River are receiving appro- 
p r i a t e  a t t en t ion .  
Franklin Counties Public U t i l i t y  D i s t r i c t s  about four miles upstream from the 300 
Area; the pulp and paper p l an t  planned fo r  locat ion a t  A t t a l i a ,  11 miles down- 
stream from Pasco; and the uranium ore ref inery operated by the Dawn Mining Com- 
pany at Ford, Washington. The ref inery has announced i ts  readiness t o  buy ore. 

These include the dam under consideration by the Benton and 

t o  the Columbia River. 
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c. EMPLOYEE REIATIONS 

Safety 

There were two medical treatment injur ies  fo r  a frequency of 0.55. 

Security 

No security violations occurred. 

Suwes t ions 

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

Benef ic id  Moves 

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

Relations 

One grievmce, outside of HLO, concerned the administration of radiation exposure 
within the weekly permissible Unit .  
between components was clear i n  order that inconsistent practices could be avoided. 
A monthly functional meeting was insti tuted for  a l l  Radiation Monitoring managers 
on the plant t o  promote better communications. 

The need f o r  close working relationships 
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SEGIONAL MONITORING 

The general f indings are summarized i n  the 

Sample Type and U c a t i o n  

Drinking Water and 
Related Materials 

Benton City Water Co. W e l l  
100 Areas 
200 Areas 
Pasco, Kennewick, McNary Dam 
Backwash Sol ids  - 
Backwash Liquids - Pasco F i l t e r  Plant 

Pasco F i l t e r  Plant 

Pasco F i l t e r  Plant 
Anthracite, Sand F i l t e r  - 

O t h e r  Waters &d 
Related Materials 

200 West Wells 
200 E a s t  Wells 
Wells N e a r  200 Areas 
Outlying Wells 
Columbia River - 

Hanford Ferry 
Columbia River - 
Below Reactors 

Columbia River - 
Paterson t o  McNary 

Columbia River - Mud 
Raw Water - Operating Areas 
Reactor Eff luent  Retention 

Reactor Effluent Retention 

1-131 i n  Farm Wastes t o  River 
1-131 i n  Columbia River - 

Basins t o  R i v e r  

Basins t o  River 

Hanford 

Act ivi ty  
Type 

alpha 
beta  
beta 
beta  

beta  

be ta  

bets 

beta  
beta 
beta  
beta  

beta 

beta  

beta  
beta 
beta 
beta  

alpha 

1-131 

1-131 

following : 

Average 
Act ivi ty  Density 

pc/cc 

-a 1.2 x 10 
(0.06 to 5.9) x io' 
(0.4 to 1.2) x 10-7 

6 

(< O.o? to 2.8) x 

2.7 x 10-1 pCc/gm 

2.5 x 10-6 

6.4 10-4 w/gm 

Trend* 
Factor 

+2 

+3 

l e g  x -- 
4.5 10-7 -- 
(0.1 to 5.01 10-4 +2 
(< 0.003 t o  ~ 6 )  x 10-7 

(2.2 t o  8.8) x 10-3 
< 0.04 pc sec/reactor -- 
1.2 x 10-6 

3.9 x 10-8 -- 

+3 
13,occ) t o  38,000 pc/sec/reactor -- -- 

-- 
-- < 5 x 10- 4 

* The t rend fac tor  shows the  n-fold increase (+) o r  decrease ( - )  from last month, 
where the values of n less than 2 will not be noted. 



Activity 
Sample Type and Location rype 
AtmosDheric Pollution 

Gross Alpha Wtters 
Gross Ibse Rate - 
Separations Areas 

Gross Dose Rate - 
Residential Areas 

Active Particles - 
SeparaCvions Areas 

1-131 Separations Areas 
1-13 Separations Stacks 
Ruthenium - Separations Stacks 
Ac$ive Particles - Wash,, 
Active Particles - Project 
Idaho, Ore., Mont. 

alpha 

beta-gamma 

beta-gamma 

beta 
1-13 
1-13 
RU-103-106 

Average 
Activity Density 

pc cc 

(3.1 to 7.1) x lO-l3 

1.0 curie/day 
< 0.02 curie/day 

0,004 to 1.8 ptle/m3 
0.001 to 0,098 ptle/m3 

(0.2 to 1.0) x 10-12 

Trend* 
Factor 

-2 

+50 -- 

Vegetation 

Environs of Separations 
Areas 1-131 (< 2 to 4 1) x 10-6 p/ea -3 

Residential Areas 1-131 < 2 x 10-6 p / g m  -- 
Eastern Washington and 

Fission Products Less 1-131 

Alpha Emitters - 

Oregon 1-13 < 2 x 10-6 mlam -6 

Wash. and Ore. beta (0.6 to 7.0) x ~ o - 2  pqgnt -7 

Separations Areas alpha (< 0.3 to 8.2) x p/gm -- 
* The trend factor shows the n-fold increase (+) o r  decrease ( - )  from last month, 

where the values of n less than 2 will not be noted. 



F -8 HW-52303 

RADIATION MONITORIMG Year t o  Hanford Minor & Major 
Laboratories Construct ion 0 ther s August Date 

Special. Work Permits  1881 312 238 2431 
Routine and Special Surveys 1244 509 2 69 2022 19,895 
A i r  Samples 20 62 109 143 2314 18,325 

6 0 9 156 
0 0 1 

Skin Contamination 3 

*Class I1 Radiation Incidents 0 0 1 1 5 
* C l a s s  I1 Radiation Incidents 0 0 

EXFQSlJRE WAIUATION AmD RECORDS 
Gamma. Pencils Pencils Paired Readings Paired Readings Lost 

Processed 100-280 m r  Over 280 m r  Readings 

August 141,400 9 
1957 t o  Date 1,801,826 99 

300-L Area 

August 19,462 
1957 t o  Date 61,010 

7 
17 

10 
99 

7 
72 

4 0 
8 3 

Beta48mma Film Badges 
Badges Readings Readings Readings Lost Average Dose 

Processed loo-300 mads 300-500 mads Over 500 mads Readings Per Film Packet 
mrad(ow) mr(s1 

August 33 I 174 768 28 6 96 1.50 5.35 
1957 to 
Date 370 7 522 5,315 56 603 1.66 3.62 

Slow Reutron Pencils 
Pencils Paired Readings Paired Readings Lost 

46 16 1 

Processed 4-12 m r e m  Over 12 mrem Readings 

14 August 3,050 
1957 t o  Date 20,216 270 92 

Fast Neutron Film Badges Badges 
Processed 

August 
1957 to  Date 

B ioas say 

820 
7,564 

Readings 
Above 50 mrem 

1 
4 

August 

Plutonium: Samples Assayed 1126 
Results above 2.2 x pc/sample 30 

Fission Product: Samples Assayed 1212 
Results above 3.1 x 10-5 pc FP/sample 3 

Lost 
Readings 

0 
10 

1957 t o  Date 

9422 
24 5 

10391 
13 

Uranium: Samples Assayed 419 3232 

*Radiation Monitoring Operation Customers 
Total Plant 

1 2 3 - 1 5 5 5  



Uranium Analyses 

Sample Description 

Fuels Preparation 
Hanford Laboratories 
Chemical Processing 
Chemical ProcessingY 
Special  Incidents 
Random 

F -9 

Following Exposure 
Units of 1 0 - Y  pc U/cc 

Number Number 
Maximum Average Samples Maximum Average Samples 

43 
7.84 3.62 13 5 909 2.48 11 

ill 25.26 3.75 92 
21.24 10 124.0 14.14 30 

4.36 1.68 4 
0.34 0.34 1 

7.10 . 2.08 17.02 2.68 104 

26.87 5 -43 
86.03 -- -- -- -- -- -- 

*Samples taken pr ior  t o  and a f t e r  a specif ic  job during work week. 

T r i t i u m  Analyses August 

Samples Assayed 0 

Thyroid Checks 

Checks Taken 
Checks Indicat ing .01 pc 

Hand Checks 

Checks Taken - alpha - beta-gamma 

CALIBRATIONS 

Portable Instrument Calibration 

CP Meter 
Juno 
GM 
Others 

27 
0 

49,076 
46,134 

1957 t o  Date 

59 

280 
1 
.& 

434,479 
403,450 

Number of Units Calibrated 
August 1957 t o  Date 

8,382 
2,884 

11,105 
1,399 

Total  2,832 23 , 770 

Personnel Meters 

Badge Film 
Pencils 
Others 

Total  

Miscellaneous Special  Services 

Tota l  Number of Calibrations 

1,824 
7,230 

143 

9,197 

459 

17,658 
39,535 
1,452 

58,645 

3,265 

12,488 85,680 

ARK:bh RADIATION PROTECTION 
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LABORATORY AUXILIARIES OPES@TION 
MX"ELY REPORT - AXXJST, 1977 

General 

Safety performance of the Operation was considered sa t i s fac tory  as i n d c a t e d  by 
the Minor Injury Frequency Rate. 
l ished control l imi t s  and is 3.12 f o r  the month, down from 3.92. 

The r a t e  continues t o  f a l l  within the estab- 

The absenteeism r a t e  remained a t  3.6 per cent,  the same as the previous month. 
T h i s  r a t e  is s l i g h t l y  above the expected r a t s  but not s ign i f icant ly  so. 

There were no securi ty  violations charged t o  the Operation. 
siderable improvement over July when there were three.  

T h i s  represents cow 

One unit jur i sd ic t iona l  grievance was f i l ed  in the Technical Shops. 
answer was not sa t i s fac tory  t o  the aggrieved. 
FPD sign painter  protest ing the assignment of cer ta in  work i n  the Drafting Operation. 
Several grievances w e r e  f i l e d  by FPD maintenance personnel involving assignment of 
work t o  Construction Operation. Step I1 discussions of these grievances are  pending. 

The Step I 
A u n i t  grievance was f i l e d  by an 

F a c i l i t i e s  Engineering Operation 

There currently a re  35 ac t ivs  BLO "Equipment" and "Plant Acquisition and Construc- 
t ion" projects .  
and 13 a re  being prepared f o r ,  o r  a r e  awaiting, AEC approval. 

Of these 12 are under construction, 10 are  in the  design stage,  

Project a c t i v i t y  has been i n i t i a t e d  on all budget items f o r  FY 1958. 
"Equipment" and "General Plant" projects  a re  being reviewed and integrated with 
those of other BAPO components, 
of funds and w i l l  allow proper plannlgg of project  activity. 

Budgeted 

These efforts w i l l  result in equitable a l locat ion 

The f i r s t  meeting with managers of other HAP0 d,epartments and operations working 
i n  project  a c t i v i t i e s  was held on July 12, 1957. It was decided meetings would 
be continued a t  monthly intervals .  The purpose of these meetings is t o  discuss 
mutual problems and subjects common t o  project  a c t i v i t i e s  a t  HAPO. 
cussed a t  the f i r s t  meeting were personnel p lans ,  integrat ion of projects ,  pract ices  
of estimating and financing, project  materials handling, procedures and r e l a t i o m .  

A time study of drafting work has been made and tested on a "dry run" bas is .  This 
study is  a result of requests by cuwtwers f o r  draf t ing services by only the f a s t e r  
and more experienced draftsmen and designers. 
May and June when economy measures w e r e  being exercised i n  HIX). 
a fixed t i m e  ( o r  pr ice)  per drawing w i l l  allow a more equitable assignmsnt of work 
i n  the draf t ing  room w i t h  the  qual i ty  of product maintained and a t  a r a t e  t h a t  is 
uniform. 

Subjects dis-  

This condition became acute during 
It is believed 

This method is now being used i n  our draf t ing operation. 

Project  a c t i v i t i e s  a re  summarized on the attached report .  
showing the planned schedules f o r  scope, design, procurement and construction far 
P lan t  Acquisition and Improvement a c t i v i t i e s .  

The AEC was apprised of the scope of work on Project CG-747, Plutonium Fabrication 
P i l o t  Plant .  
has been made by CEO. It is  planned t o  s&mit the scope of work t o  the Commission 
f o r  t h i s  project  during the ear ly  pa r t  of September. 

Charts have been printed 

The Cormnission =de suggestions on the  scope and due consideration 

1 2 3 1 5 5 7  
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A design review meeting was held t o  review the scope of work on CA-749, Eigh Level 
Radiochemistry F a c i l i t y ,  with representatives of CEO and HLO present. 
mates indicated cer ta in  economies would need t o  be made, 
by better u t i l i z a t i o n  of adjacent space and u t i l i t i e s  and possibly by reducing 
the  c e l l s  from three t o  two. 

Cost e s t i -  
These may be possible 

A m e t i n g  was arranged by Contract Administration f o r  HAP0 departments and opera- 
t ions  project  and f inanc ia l  personnel t o  review the General Plant Project a c t i v i t i e s  
f o r  Fp 1958 and t o  recommend a method of equitably al locat ing anticipated available 
funds. 
this budget i t e m  w i l l  be about $7OO,OOO, 
about $1,000,000 of General Plant funds; therefore,  s teps  a re  being taken t o  estab- 
l i s h  an order of preference f o r  Hu) projects .  

30 definite conclusions were reached, except it appears a ' s  portion of 
A firm l i s t  of work indicates  HLO needs 

A revised estimated expenditure pa t te rn  by quarters was developed f o r  HLO's Plant 
Acquisition and Construction ProJects and was transmitted t o  Contract Administration. 

The s t a t u s  of jobs under $5,000 indicates  these a r e  being completed a t  a mo?e rapid 
rate. 
A b r i e f  of these jobs is as  follows f o r  the year since FEO has been active: 
have been acted upon and closed oui;;3 jobs a f t e r  study resulted i n  Informal Requests; 
and 13 jobs a f t e r  study resulted i n  Project Proposals. 

This is primarily due t o  an increase cf personnel i n  the engineering group. 
29 jobs 

The status of 21 jobs remaining act ive i s  as  foll9ws: 

Job No. 

90004 
90013 

90015 
90017 

90020 

90028 
9CO48 

90050 

90051 

90032 
90073 

90054 

90055 

90059 

T i t l e  

Contaminated Waste Chute ,327 Bldg .  
Thermal Expansion Layout 

Portable Vacuum System 
X-Ray Diffract ion Sample 

Impact Tester 

Modification of Elemtor,327 Bldg.  
Fabrication and Ins taUat ion  of 

Fig  Feeder Stalls, 149-F Bldg. 
ModfPfca%ions t o  Master Slave 
Manipulator 

Repair a d  Reiocation of Hozds, 
329 Bldg. 

1CO-F Arsa Pasture 
Winterize 108-~ Train Shed A i r  

C ondi t f oner 
I n s t a l l a t i o n  of Heating Cable and 
Insulat ion - Manure Auger, 1 4 1 - N  

Whole Body A n i m a l  Counting Room, 
141-F Bldg, 

Breathing A i r  System, 141-FS 

Status  

Hold pending customsr ' s decision. 
Requirse scopisg by customer; no 
work can be s ta r ted  a t  present. 

Apparatus to be purchased. 
Requma scoping by customer; in- 

azsive a t  present. 
Requires s ~ ~ p i n g  by customer; in- 

a e t i w  a t  p-resent. 
inactive a t  present, 
York Order t o  be wri t ten t o  C.O. 

HeLd up; f n d i v i d u a k  concerned on 

Plant FOFZSS Work Review submitted; 

Vork Order issued $0 C.O. 
Work Order issued to C.0. 

vaea tion 

awaiting deci - -  

Plant Forces Work R e v i e w  submitted; 

Plan% Forces Work Review submitted; 

Plant Forces Work Review approved; 

awaiting decision. 

awaiting decision. 

proceediri  with work; FEO job 
folder  closed out. 

UNCLASSIFIED 
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The Shielded Cave i n  325 Bldg. CAR-57-HL8-47) is 75 per cent complete. 
expenditures t o  Ju ly  31 were $16,894. Remaining balance of funds is $4,436. 

The landlord and building engineering group performed work an the foliowing: 

Total 

Repairs t o  306 Bldg. heating and vent i la t ian  systems. 
Study of surface water drainage on south s ide of 314 BlQ.  
Review of over 2000 drawings of f a c i l i t i e s  and voiding of over 500 
as  obsolete. 
Assistance in compilation of Research and Development f a c i l i t i e s  a t  
HAP0 (Secret  Document aW-51999) 
R e p l y  t o  a space survey questionnaire presented by University of 
Cal i fomla  Radiation Laboratory. 

landlord a c t i v i t i e s  a re  as follows: 

The 2074 Retentian B a s i n  Imtnunent  Bldg., which was inadvertently inciuded 
in the HLO Plant Accounts a t  tne time of reorganization, was t ransferred 
t o  CPD, 200-W Areas thus relieving the HLO landlord of accountability. 
An order was issued t o  the Photography Operation t o  photograph each HLO build- 
ing a t  HAPO. Pr in ts  of these photos w f l l b e  insluded in a landlord brochure 
of each building. The Classified Documents Review Office has ruled such 
photographs as '9Unslassified'f but w i l l  no% pennit a e r i a l  photographs in 
t h i s  category, 
An unfinished boa3 dock, Located in the  deser t  north of the 300 Area was 
removed frm BLO Flant Account records by m e a n s  of a Property Disposal 
Request. Work on the dock and dredgbg of the Columbia River bank f o r  
moorage was done in 1955. 
b i l i t y .  
Tiegotiations have been opened with AEC P r o p e ~ y  Management Branch t o  obtain 
custody of the buildings and f a c i l i t i e s  now used by U. S. Geological Survey, 
located near the main entrance t o  2004  Area. The f a c i l i t i e s  will be used 
as  a headquarters fbr w e l i  d r i l l i n g  operations. USGS is expected t o  vacate 
the f a c i l i t i e s  within 90 days, 

The ElLo landlord is relieved of fur ther  accounta- 

Twelve purchase requis i t ions were processed in an estimated amount to t a l ing  $6,6uo. 
Three bid reviews w8re made. 

Code water tanks and a i r  receivers i n  306, 314 and 326 B l d g s .  were inspected by 
the th i rd  party inspector,  

The draf t ing operation produced and revised about 215 drawings. 
work i s  moderate t o  heavy. 
farmed out t o  CEO. 
graphics work'by F E O  was questioned during the month. Presently the majority of 
graphics is being farmed out t o  R & U. 
were reproduced on the ozalid p r i n t  machine during the month. Some of the major 
designs in progress a m  as  follows: 

The backlog of 
Work in the 23i-Z Building is. very heavy and is being 

The backlog in  1707-D approximates 1 man year 's  work. The 

Approximately 6500 square f e e t  of drawings 

"Re-design of Hanford Slave Manipulator" - JE Je lac is ,  Engineering Designer - 
CL Boyd, Engineer. The reason for the re-design, t o  increase the handling 
capacity from 3 lb.  t o  20 lb. 
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b) "Annular Dissolver, 321 Bldg-" - KM Kanuneyer, Draftsman - JJ Shefcik, Engineer. 
The design drawings on the Annular Dissolver were drawn up p r i o r  t o  fabrica- 
t i o n  of a small scale  model of a slug dissolver.  
t es ted  in 321 Bldg. 
line installation in 200-E A r e a .  

c )  Poison Spline Disposal Piping "C" - WD Leahy, Design Draftsman - F. Mollem, 
Engineer. 
on the front elevator  of lOg-C, 

d)  A s - B u i l t s  on 321 Slag.- Piping, Architectural  and E l e c t r i c a l  - LCI Sagerser, 
Design Draftsman - G. Fitzpatr ick,  Engineer. 
the 321Bldg. manager p r i o r  t o  extensive pro jec t  changes. 

e) ETR Basket Arrangement - RC Carbon, Engineering Designer - D. B u l i t z ,  Engineer. 
CEO designed the  ETR process tube; HLO was required t o  supply the basket arrange- 
ment design. 

Engineer. 
made in  the portographs t o  mske the cask feas ib le  for use i n  the radiometal- 
lurgy building. 

Engineer. 
shops t o  c l a r i f y  the union dispute over ju r i sd ic t ion  between the millwrights 
and sheet metal workers. 
by Mro Alleman was vague and incomplete; therefore,  We Kelly was unable to 
assign the work t o  the proper c r a f t .  

h) Comparison Fiss ion  Chamber - Engineering Designer, RH Somesville - Engineer, 
Frlesen. Design and preparation of shop drawings to  provfde Fiss ion Chamber 
which could be operated as a vacuum cr  gas f i l l e d  for the purpose of exposing 
samples to metron beams; comparison readings from sampler with existing data. 

b i l i t y  of following them through the  328 Bldg, shcp: 
M!lB Baskets, "E" Block, Refrigerated Cask, Vaz. Arc. Mehtl.ug Furnace, Hot 
Storage - 326, Pipe Rack - 326, ETR 3" x 3" C r i t i c a l ,  Proposed Basket ETR, 
Proposed Withdrawal Tool, ETR 9" x 9" C r i t i c a l .  

This dissolver  w i l l  be 
If successful it w i l l  be a p a r t  of 800,000 production 

This p a r t i c u l a r  job is a p a r t  of Poison Spline piping arrangement 

This job is  being pushed by 

f) Ik-Ton Radiometallurgy Laboratory Cask - KM Kammepr, Draftsman - WS Kelly, 
Portographs were run on H-3-5894 sheets 1 - 4. Revisions w e r e  

New drawing numbers w i l l  be assigned. 
g) Prof i le  Column Sampler - Engineerfng Designer, RH Somervfile - RT Alleman, 

This d r a w i n g  was made a t  the request of LJ Lucas t o  enable the 

The del ineat ion m the  drawing presented t o  shop 

i) CarlSOn has designed the following jobs 9nd has been assigmd the responsi- 
C-ryostat, Quick Disconmcts, 

TecWcc7.l Shops Operation 

Total  productive time for the  mGnth was 11,230 hours, 
is 20,601 hours of which 40 per  cent is scheduled t o  be  compieted by October 1. 
Overtime worked during the  month was 2 , 1  per  cent (387 hours) of the t o t a l  avai l -  
able hours * 

The t o t a l  shop work backlog 

Distr ibut ion of t i m e  was a s  follows: 
Man Hours OT Total 

Fuels Preparation Department 
I r rad ia t ion  Processing Department 
Chemical Processing Department 
Hanford Laboratories Operation 
Construction Engineering Operation 
Miscellaneous 

1820 16.2 
2208 19-6 
1184 10.5 
5903 52.6 

4 "1 
111 1.0 

Customer demands for service remained f€rm i n  all components of the operation. A 
near optimum backlog e x i s t s  i n  the Glass, Op%ical and Elec5ronic Shops, with the Machine 
Shops carrylng a backlog approximately 25 per zent above what is considered t c  be optimum. 
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Safety an4 securi ty  performance was considered satisfacforg with no major -j l ,ohtions.  

Absenteeism decreased from 3.5 per cent i n  July to 2.5 per cent i n  A u g u s t .  

Technical Information Operatiozl 

Reorganization plans f o r  the operation were completed and effected September 1, 1957. 
The following changes were made: 

1) The Branch F i l e s  Operation was combined with the 300 Area Classified F i l e s  

2) The Technical Publications Operation was combined with the Abstracting and 
Operation. The new componezxt i s  the Document Distribution and F i l e s  Operation. 

Bibliography Operation. 
Public a t  ions Operation. 

Spec ia l i s t ,  Classification-Declassification w i l l  report  d i r ec t ly  t o  the 
Manager, Tecbnical Infonna%lon, 

The new component is the Reports, Reference and 

3 )  The Document Classification-Declassification Operation was eliminated. A 

The r a t i o  of supervisors t o  d i r ec t  ccntr ibutcrs  changed 11.2 50 7.5 per cent. 

Work continued on programs t o  reduce marginal se r r ices  provided by Technical Informa- 
t ion .  
on September 6 and the number of c lerks  in the TOO Area F i l e s  and the 100 Area F i l e s  
w i l l  be reduced t o  two each. 
a re  planned. 

Coincident with ths reorganization the 200 Area Branch F i l e s  i s  being discontinued 

Further r e d k c t i o x  i n  the periodical Touting service 

Considerable planning has been required in order t o  ac:omplish the personnel changes 
made necessary by the reduction of the Technical Information work force and the red- 
organizatioE. 
t i o n  i n  job grade may be required since present job c lass i f ica t ions  w i l l  not always 
f i t  available cpedngs . 

It appears that ROF's w i l i  not be necessary but i n  some cases a reduc- 

Comments were supplied t o  HOO on AEC proposed revision of AEC Manual Chapter 3202 
"Reporting and Dissemination of Information Resulting from AEC Research and Develop- 
ment Actfvi t ias" .  
d i s t r ibu t ion  of a l l  informal research and devehpment z'epcrtx. It was pointed out 
t h a t  the Chapter was unsatisfactory in i t s  present fn.m because (1) it would flood 
the AEC with a large number of informal researcn and development reports of question- 
able usefu2nes6, (2) put an undue publlshing and edi t ing burden on the contractors,  
and (3)  hamper t h e  f r e e  use of i n f D m i  repcrts  so  necessary t o  s c i e n t i f i c  communi- 
cation. 

The revised chapter reqxires the categorization and standard 

A proposed system f o r  a simplified I B M  system of document control is being studied. 
Basically,  the system would (1) separate from the present EDPM system the on-plant 
c i rcu la t ion  of documents and handle t h i s  function in the Classif ied F i l e s  with 
simpler EAM equipment and (2) s e t  up i n  IBM a document control system f o r  the 
t o t a l  site accountabili ty.  
furnished by the  Classified F i l e s  and would be used t o  prepare inventories t o  be 
ce r t i f i ed  by the F i l e s  

T h i s  audit  system would be based on primary records 

A procedure f o r  f i e l d  routing of documents was prepared and tes ted.  
t a r i e s ,  representative of f ive  HAP0 departments and operations, were asked t o  

Eight secre- 
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revlew the proce-=e and prepare samples o 

,--- 
I -'I. 1 

- 52303 I 

the routing fonns. The resu l t s  of the  
test show t h a t  the  system is workable and would probably be used i n  off ices  where 
there  is genuine need for it. However, many secre ta r ies  said they would prefer  
returning the documents t o  a F i l e s  of f ice  unless the re-route was urgeqt. 

A booklet "Facts a r e  Tools" was published and dis t r ibuted t o  a l l  exempt employees. 
The booklet gives the reference resources and servfces available from the Technical 
Information Operation. 
a r e  planning t o  use ths booklet in t h e i r  Ph,D, Recruitment program, and 1% copies 
have been supplied t o  t h e m .  

Personnel Practices Operation, Relations and U t i l i t i e s ,  

The Chief, AEC Patent Branch, has requested that prmeduras be inszi tuted f o r  send- 
ing a l l  unclassified documents and papers t o  zha Patent Branch for a patent review 
p r io r  t o  unclassified release.  There is some ques%ion as t o  the in ten t  of the re- 
quest, f o e . ,  does it apply t o  a l l  Unclassifiad documents and papers or  only those 
which disclose the subject matter of an in-mntion, 
procedures f o r  obtaining the necessary patent clearances w i l l  be defined. 
quest does not concern documents baing precessed f o r  declassif icat ion.  
documents a re  automatically forwarded t o  the Patent Branch f o r  review, 

FolLowIng c l a r i f i ca t ion  of i n t en t ,  
T h i s  re- 

A l l  such 

A memorandum, "Classification: Reactor Prcduztion Data" was dis t r ibuted t o  the f i e l d .  
It, contained revised AEC inst ruct ions on +,he c,assifization a r  production data f o r  
the Hanford reactors .  
t i v e  than previous im%ruct ions,  i t  is no+, e x p c t e d  that compliance will zause aqy 
unusual d i f f i c u l t i e s  

Although these f n s t r u c t i o r ~ ~  appear to be somewhat more r e s t r i c -  

The AEC Division of Production has aq r9saed  irJs z ~ n c e r n  t o  H W  regarding cer ta in  
HAP0 repofis reLeased t o  the CAProgram. 
the current progrsm of se lec t ion  of reports fi?r +,he CAPrcgram, 5s the use of produc- 
t i o n  information i n  the CAProgram. The prese t t  basis is tha5 indirect  production 
information is releasable t o  CAP if it appears 1s a researsh and develcpment report 
and i s  incidental  t o  the main discussion, 2;ar:ficaticz the use of prgduction 
i rZxmation i n  the CAProgram i; badly Eeeded. 

The pia: a t  issue,  vMch d i r ec t ly  a f fec ts  

A new form fcs renewing assigned p e r i d l c a l  s u b s c r l p t i m s  was designed, 
fora combines ( L )  an e a r l i e r  "airthrsrization ?c renew" f:rs wh4& ncrtified the c u s t -  
o m ~  of the apprcacklng expirat ion 39 h i s  msigre.1 per2&r;a.l subscrip%ion, and (2) 
the presenl; l i b r a r y  procurement fora w c c h  5 ;   sed f,3 re-mder tne stlbscripsicn, 
It fs estimated +,hat the new fmm w i i ;  s a w  sku; $1CO a year. 

The ~ e w  

The in7aensor-y of F i l e s  documents in the Rer ,wd  Cenxer was resumed, after R lapse of 
5x0 momhs, 
job i s  nr3w L./3 f i r i shed  and w i l  take abcu.t six more aoxkhs, 

A .t;o%ai 3f 287 boxes cmzaicm4 > C 9 9 L 3  Cicsiaesr,~ were inventoried, The 

A number of new forms and procedures received a t t emion :  

1. The l a s t  copy of the duplicating srder form is being used as a f rammis ta l  

The signed copy i s  brought 
f o r  c lass i f ied  documents sent t o  Duplicating f o r  reprQductI.cn. 
having t o  type up a separate trammi+.+,al l i s t ,  
back immediately by the messengers. 

Stores ,  
will now be f u l l y  sa t i s fac tory ,  

This avoids 

2 ,  A new "Approval f o r  Offs i te  Transmi t ta l"  f o m  was deveioped and placed i n  
This form has gone through many changes and it is  hoped tha t  it 
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3. The s l ides  which have been f i l e d  i n  TOO Branch F i l e  were transferred t o  the 
300 Fi l e s .  

Approximately 12,000 cards (10 drawers) were removed f r o m  the corporate author 
f i l e .  The cards pulled were f o r  reports from those s i t e s  which maintain a consis- 
t e n t  document numbering system sc that  duplication of the corporate author f i l e  
occurred i n  the number f i l e .  The searcher i n  the corporate author f i l e  is now 
directed t o  the number f i l e ' f o r  those s i t e s .  

A heavy backlog of R & D reports which had accumulated i n  300 Area Duplicating 
during July was being rapidly reduced a t  the end of the month. 
26 reports issued during August had been i n  Duplicating f o r  more than a month. 
Average processing time i s  expected to be reduced t o  two weeks shortly. 

However, 11 of the 

A preliminary survey of the impact of the HAP0 Classif icat ion Guide on HAP0 opera- 
t ions  and costs has been completed, As a r e s u l t  of the survey, it was recommended: 
( a )  t h a t  the Classff icat ion Committee re-study the Guide t o  analyze the problems 
which s t r i c t  conformfty would cause, and (b )  t h a t  the General Elec t r ic  membership 
on the Classif icat ion Committee be revised t o  include representatives for the 
several  HAP0 Departments, 

Work Load S t a t i s t i c s  
July 

Documents routed and discharged 21,224 - 

Documents issued 
Documents destroyed 
Reports abstracted 
Fokmal R & D reports issued 
Document c l a s s i f i ca t ion  changes 
Books circulated 
Periodi ca Is c i rculated 
Volumes added t o  the col lectfan 

10 470 
19 962 
212 
2 

556 
2,406 
8,091 
325 

aUgUEIt 

16,968 
3,424 
219 
26 

1 9  207 
1,758 
4 9 645 
339 

22,331 

Radiomphic  Testing Operation 

The a c t i v i t y  for the Radiographic Testing Qperation continued t o  be a low Level 
due t o  vacations and reduction in force because of i l l n e s s ,  
f o r  the month, 6k8. Of the t o t a l ,  474 tests w e r e  radiographic exposures (including 
x-ray and gamma ray exposures) and the remaining 174 t e s t s  were supplementary tests. 
Supplementary t e s t  work was done in only two fields, eddy current and ultrasonic 
tes t ing .  Work was done for 14 di f fe ren t  organizational components including a l l  
of the operating departments. A t o t a l  of 13 reports were issued de ta i l ing  test 
findings with conclusions and recommended action. 
was consulted on eight d i f f e ren t  occasions f o r  advice and information regarding 
general t e s t ing  theory and applications f o r  other than the jobs tabulated in Part  II. 

Total t e s t s  performed 

Radiographic Testing Operation 

Part  of the portable x-ray equipment (tube head and control console) was returned 
t o  the manufacturer f o r  modifications t o  allow maximum kilovoltage of 275. Special 
scheduling was arranged t o  avoid an extended down-ti= with the equipment. The 
modified equipment was received and operated a f t e r  correcting d i f f i c u l t i e s  apparent- 
l y  caused during transportation. 

Work done this month was i n  fou r  main categories: new vessel fabricat ion,  maintenance, 
construction and assistance in research and development programs. 
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I n  new vessel  fabr icat ion,  work was continued on jobs s t a r t e d  in previous months. 
The major e f f o r t  was on the HA column being fabricated in the  200-West shops. By 
the end of the month major assembly had been s t a r t e d  and checked with a l l  of the 
sub-assemblies already examined. The L-cel l  package being fabricated in the 200- 
East shops s t i l l  continued t o  occupy considerable t i m e .  T h i s  job has turned 
out t o  be one of the largsst  projects  undertaken by the Radiographic Testing Operation 
i n  the t o t a l  number of j o i n t s  examined. 
p le t ion  of the work. 
1/2 inch t o  8 inches in  diameter. 
Dissolver being fabricated by Minor Construction forces a t  White B l u f f s .  
laneous piping work was done on this job, 

Complete brfakdown w i l l  be made upon com- 
A U .  of the work consis ts  of pipe welds in s izes  ranging from 

A very minor amount of work was done on the  Bedax 
Only miscel- 

A number of maintenance items required the a t ten t ion  of the Radiographiz Testing 
Operation during the month. Selected b o i l e r  lines on a i l  f i v e  of the boi le rs  a t  
D Area were examined f o r  possible damage by erosion and corrosion. 
t h a t  the majority of the  l i n e s  were i n  reasonably good condition w i t h  only two indi-  
cat ing need for impwdiate repair .  It was in te res t ing  t o  note that p i t t i n g  zo r ros im 
o r  a t tack  was the only tspe of damage found. Ultrasonic thickness measurements were 
made on another elevated water tower t o  obtain an e m l u s t i o n  of corrosion at tack.  
A s  in the  other tanks examined, no serious conditions were discovered. Work was 
completed on the pressure vessel  survey i n  the  X O - K W  A r e a  on the helium and C02 
storage tanks. It was necessary t o  extecd this work since %he one tank or ig ina l ly  
examined indicated serious defects  i n  the shell and head weida. A l l  four tanks were 
found t o  be in similar condition and -medial ac+,ion is  indicated. Work continued 
3,n the evaluation of corrosion at tack of the burled s ta idess  steel process lines 
in the  Redox building, Laboratory induced stress sorrosfm of stainiess steel  piping 
i s  being done t o  provfde standards f o r  the evaluation af degree .sf attack. 

Results showed 

O n l y  one job involving construction wcrk was done during %he mnth. F m s  the prelim- 
inary results obtained on the  high temperatwe, high presswe piping io the KAPL-I20 
Loop, examinations w e r e  extended t o  addi t ional  joints t o  obTafn a mere complete SUIC 
vey, Radiation leve ls  i n  and around the loop continued so cffez ccZsj.dera-2le d i f f i -  
x l t y  in s a t i s f a c t o r i l y  completing this work, 

In the area of process technology and rsS8arch and developmect assistance increased 
emphasis was evident i n  the examination of PR€'R f u e l  ,oleanen% component materials. 
Small diameter zirconium w i t h  and without f i l l e r s  cf alminum xer3 examined. Some 
samples of stainless steel  with aluminum f i l l e r  -dem a-so examined. Additional 
data was obtained on t h e  spec ia l  A l  alloy process tubes. Improved eddy current 
r e s u l t s  were obtained using new probes recently obtained for t h s  work., 
incrsased s e n s i t f e t y ,  numerous i n d i e s t i a s  were Dbtained that w i l l  need fur ther  
analysis  for f u l l  evaluation. 
graphite thermal conductivity studies.  
of twc thermocouples designed t o  be located a fixed distance apart  i n  a graphite 
rod. By exposure of the assemblies from two differen2 locasions it was possible 
+,o demonstrate exact ly  the posi t ion of the thermocouples and t o  calculate  the 
distance between them., 

With %he 

An interesfi l lq j3b aas worked on i n  connection w i t h  
It vas necessary t o  h o w  the exact location 

Miscellaneous work done during the  month included welder qua l i f ica t ion  soupo11~(, a 
large number of experimental thermocauple configurations obtained from various groups, 
and evaluation of the i n t e g r i t y  of aluminum cans f o r  f u e l  elements. 



Testing S t a t i s t i c s  
No.of Ft.of Weld No.of 

Component - Tests or  Material Pieces Descrtption 

A.  Chemical Processing 2% 251 108 Stainless  s t e e l  process 
Dept . vessels and piping 

B. Construction Engineering 24 13 
Op In. 

9 Stainless  s t e e l  process 
vessel  & welder coupma 

C .  Fuels Preparation Dept. 5 3-112 5 Aluminum cans 

D. Hanf'ord Laboratories Op'n. lo3 618 51 Zirconium & aluminum & 
s ta in less  s t e e l  t u b i w .  
Composite Z r ,  SS & A 1  
elements. Thermocouples 
& graphite. 

E. I r r ad ia t ion  Processing 230 170 68 Carbon steel storage & 
Dept . 6-112 sq . f t .  process vessels & piping. 

High pressure SS pkping. 
C orros i on evaluation. 

648 1055-1/2 241 
6-1/2 8 q . f t .  

Laboratories Administration and Technical Liaison 

Four new Organizational and Policy Guides were issued. 
on specif ic  sections t o  s ix  ex is t ing  guides. 
are  the prime responsibi l i ty  of Laboratory Auxlliarles Operation was cbmplsted. 
per t inent  infomation and procedures requiring conformance a re  being incorporated 
in to  the  Organization and Policy Guides. 

Timely revisions were issued 

Ths 
The =view of AEC Manual chapters which 

The following contract  w a s  processed f o r  approval: 

Special  Agreement SA-32 - Union Carbide Corporation act ing by i t s  D i v i s i o n ,  
Linae Company. 

The following contract  has been closed out: 

Contract No. SO-11, Speer Carbon Company. 

Negotiations ware conducted v i t h  Chemical Processing Departmnt t o  obtain services 
under Maintenance and Repair Contract no. W - 8 ,  Applied Research Laboratories, f o r  
the servicing of spectrochemical ana ly t ica l  instruments in Hanford Laboratories. 

Acting 'Manager, 
LABORATORY AUXILIARIES 
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EMPLOYEX EEUTIONS OPERATION MON'ITUZ REPORT 

H- 1 HW-52303- 

General 

On Axgust 31, 1957 the staff of the W o r d  Laboratories Operation totaled 1,159 
including 498 exempt and 661 nonexeqt employees. O f  the t o t a l  exempt employees 
there were 432 with college degrees including 416 technical degrees as  follows: 

Bs 

214 

- PhD - 
96* 

Ij addition, there are  36 nonexempt employees with college degrees. 

wrhe reduction in t h i s  t o t a l  t h i s  month i s  the resu l t  of the termination of  four 
PhD summer professors. 

Distribution among the nine leve l  3 components is  included i n  Table I. 

Personnel Development and Communications 

The Hanford portion of the AEC-ASEE Summer Inst i tute  of Nuclear Energy was t e r -  
minated on August 16. 
ceremonies on August 1 5  highlighted the end of the Ins3itate. 

A course-completion dinner and ce r t i f  icate-presentatioc 

The AEC Radiological Physics Fellowship Tra4ing Program was concluded August 30. 

I n i t i a l  contacts vere made during the month with A. F. Scott, AFSWP Program 
Coordinator a t  Reed College, on matters pertaining t o  the training of the new 
class  of AFSWP personnel. 

Arrangements were made t o  ship an assortmeni, of radia$ioc-detection instrumznts 
t o  Reed College in mid-September for  t r a i n b g  and demonstration purposes. 

Twenty-six Technical Graduates and fourteen Technicha Trainees were on assign- 
ments within the Laboratories a t  month's eod. Twenty-orre and ten were on as- 
signments in the respective categories a t  the end of AuQ;ust. 

Selec2ion of course instructors fo r  the three fall  sessions of PBM-I was com- 
pieted during the month and selection of 48 cou0e participants was ini t ia ted.  
Tne fa l l  session w i l l  begir; in mid-September. 

The f i f t h  session of "Understanding People" was convened during the report 
period. 

Thirty-one EL0 employees were enrolled in  the Relations and Ut i l i t i e s  course 
"Data Processing". 

Nine exempt-roll personnel and one noaexempt employee are  participating. 

An RLO instructor for  the course, "Principles aad Methods of Supervision a d  
Leadership" was trained and cer t i f ied  by a representative of the Sales Analysis 
Ins t i tu te  of New York. 

The course "Written Communications" was presented fo r  the first time t o  sixteen 
exempt employees i n  two, four-hour sessions during the month. 



Eighteen mmen employees attended "Secretarial-Clerical "aining". 

!Three Msnager's luncheons were held for twenty-eight nonexempt employees and 
fifty-six exempt employees. 

Twelve HLO employees participated In the August Area Tours for Women. 

Twenty-three technical articles and papers were processed for publication dur- 
ing the report period. 

Personnel Practices 

Placement and Records: 

A l l  secretarial openings have been filled with the exception of one in Employee 
Relations and one in Laboratories Auxiliaries. 
anticipating four to five openings for Engineering Assistants. 
that these will be filled by employees available in other HAP0 components. 
There is one design draftsman opening which all present some difficulty. 

Radiometallurgy Operation is 
It is  expected 

TKO nonexeqt employees vcre transferred to other components at W o r d .  
addition, four new nonexempt transfer requests w e r e  received during the 
month. 

In 

During August there were seven 5-year and thirteen 10-year service recognition 
pins awarded. 
attendance recognition awards were issued during the month. 

In addition, one I-ye=, one 3-year, one 4-year and one 5-year 

Personnel status changes of exempt and nonexempt employees and transfer activi- 
ties are summarized in %bles I, I1 and 111. 

Suggestions: 

Seventeen suggestion awards were paid to sixteen Emford Iaboratories employees. 
Awards amounted to $150. 
amrds, t o t a l l i n g  $2,990 and representing a savings of $35,098. 

During the-month of August 30 
higher f i g U r @  than would be expected during the summer months. 

For the year t o  date HLO has paid seventy suggestion 

suggestions Were received representing a slightly 

EE?nefit Plans: 

Hanford Laboratories participation in the Employee Benefit Plans as of' the 
ecd of August is listed below: 

July August - 
Insurance Plan 9 9 . 6  99.7$ 
Pension Plan 9 7 9 %  98.* 
Stock Bonus Plan 59.4% 60.2% 
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Selective Service: 

The mili tary s ta tus  of HLO employees is shown i n  the following table: 

STATUS Non- Non- 
Technical Technical Technical 1-A 'IcCritical MTP;L 

Standby ll 30 0 1 42 
48 

6 7 90 
- 20 6 2 

50 
- 20 Reservists Ready - 

Total 31 

Non-Veterans 

TOTAL 61 87 4-4 221 

Deferments requests pending 7 
Deferments granted 2 

and pending 0 

Presidential appeal level  0 

Deferments denied, appealed 

Deferments pending a t  

W r i t i c a l  refers  t o  those employees for  whom deferments are currently being 
requested. 

Deaths : 

Two Laboratories employees passed away during the month. 

Union Relations 

Regional Monitor negotiations are  continuing with the p r w  problem currently 
being that of seniority as a resu l t  of the Company's latest proposal t o  the 
HAM!rc. 

There have been no further developments in the Wonacott arbi t ra t ion case 
regarding Radiation Monitor jurisdiction. 

Two straight swing sh i f t s  have been arranged, one in Laboratories Auxiliaires 
and one in Radiation Monitoring. 
ent i re ly  for  the advantage of employees desiring t o  attend college and in 
Laboratories A u x i l i a r i e s  it was f o r  the convenience of the ent i re  group as 
well as for  educational p q o s e s .  

The one in Radiation Monitoring was set up 

There have been no further developments in connection with the Maki grievance. 

Three grievances were received during August 8s f o l l a r s :  

1 - msassignmant of work - 231 Bldg.  
HMPC l a t e  in August. 

Step II answer was directed t o  

1 - Misassigmnent of work - Faci l i t i es  Engineering Operation. Step I 
answer unsatisfactory and grievance has now been scheauled fo r  Step 
I1 discussion. 

1 2 3 7 5 7 7  



1 - Distribution of overtime - Technical Shops. S t e p  I answer not 
sat isfactory.  

Technical Placement 

PhD Recruiting: 

During the  month 4 candidates v i s i t e d  HAP0 f o r  interviews; 4 offers  were ex- 
tended by HLO, 5 of fers  rejected,  and 3 candidates placed on the EL0 ro l l s .  
There are 14 EILO open offers  a t  the end of the month t o  carry over in the 
1957- 58 recra i t ing  year. 

A sullllpary of PhD recru i t ing  from September 1, 1956 t o  date: 

Offers on 
Cases Con- To The 
sidered Visi ted V i s i t  Extended Accepted - open Rejected - Roll - 
751 112 35 66 l a  14 45 l l  

A s t a t i s t i c a l  summary of HAP0 PhD recru i t ing  a c t i v i t y  appears in  mble  111. 
Lncluded are ll carry-over offers of which 5 are acceptances and on the r o l l s  
(4-HL0, 1-IPD) a.nd 6 re ject ions.  

Health and Safety 

During August, Laboratories personnel worked a t o t a l  of 187,072 hours with no 
disabling injuries. Since September 1, 1956, a t o t a l  of  2,258,801 hours have 
been completed with no disabling in jur ies .  Council Safety Awards f o r  the com- 
p le t ion  of 264 eonsecutive days without a d i s a b l h g  iajury on My 22 were dis- 
t r ibu ted  t h i s  month. 

There were 25 medical treatment i n ju r i e s  with a frequency of 1.34 as compared 
$0 2.15 last month. For the yeaz t o  date, the f’requeney is 1.77. 

Fir2 runs were made t o  KLO buildings fo r  the following incidents: 

1. 
2. 

A fluorescent larqp ba l l a s t  in a s t o r e  Foom of 329 Bldg. burned out. 
A gasket i n  a steam l i n e  ruptured, actxat ing a deluge system i n  the 
321 Building tank farm. 

No damage o r  l o s s  was recorded., 

Ten securi ty  violations i n  August mde the  1957 Kio t o t a l  74. 

HLO was represented on a physical securi ty  task force, which decided that cur- 
ren t ly  the bes t  approach t o  f a c i l i t a t i n g  access t o  the various HAP0 areas was 
t o  explore the f e a s i b i l i t y  of a system, wherein, both the health and securi ty  
badges can be taken home by the employee or can be combined in to  one instrument. 

A study was made of  pas t  securi ty  performance which established the need of 
forcef‘ul support from Level 3 mnagement, the des i r ab i l i t y  of  commica t ing  
t o  a l l  document holders the most effective means of avoiding violat ions,  and 
the advisabi l i ty  of es tabl ishing more formalized, mandatory procedures t o  
assure b e t t e r  performance. 

1 2 3 1 5 1 8  UNCLASSDIED 



UNCLASSIFIED H- 5 rn HW- 52303 - 
A study was made of acceptable methods of reconci l i rg  the reporting of re t ro-  
act ive in ju r i e s  wi th  administration of  the  Safety A& Program. 

An RLO recommendation was prepared s t a t ing  preference f o r  careful ly  monitor- 
ing the record of a l l  obscure injuries on the  date an  award is  attained, then 
closing the records s o  that an award cannot be jeopardized by a past  injuzy. 

The Special is t ,  Health and Safety par t ic ipated extensively i n  providing con- 
su l t i ng  and educational senrices t o  Laboratories personnel during the month. 

In  August only 78$ of the monthly quota of medical exams was completed owing 
t o  the absence on vacation of a high perceatags of scheduled employees. 

Salary and Wage Administration 

Salary reconci l ia t ion work was carr ied on a t  HAP0 during August concurrent 
with v i s i t s  by salary administrators from Atomic Products Equipment Depart- 
ment and Light Military Electronic Equipment Department. 

A rough draft copy of the  proposed performance appraisal  has been p r e p m d  
in conjunction with other HAP0 salary and wage components and has been forwarded 
t o  level 2 and 3 HLO managers f o r  t h e i r  review. 
approved appraisal  form w i l l  be used during the year-end annual appraisal  t he .  

Effective A G t  1, a new l e v e l  4 component, Fbdioecology, was added t o  the 
Biology Operation. 
accomplished concurrent with the same date.  

It is expected that the final 

The appropriate approvals and t ransfer  of personnel were 

Due t o  vacation schedules, no audi t ing functions were performed f o r  the mnth .  

The following posi t ion changes were e f fec t ive  during the month: 

Position Changes -- 2 
Positions Added -- 2 

The HLO a t t i t u d e  survey questionnaires were received during the latter p a r t  
of the month and have been prepared f o r  mailing +,o a l l  HE0 personnel during 
the f i r s t  week of September. 

The major e f f o r t s  of the Special is t ,  Wage Administration were devoted t o  per- 
forming the  union re la t ions  functions while the Mansger, Union Relations was 
on vacation. 

TG Marshall: tr 

1 2 3 f S 1 9  
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Name: E. F. Bradford 
Date of V i s i t :  
Company or  Organization Represented: 
Reason f o r  V i s i t :  Salary ReconcFliation 
BAPO Personnel Contacted: R. D. Tillson 
Access t o  "Restricted Data": None 
Areas and Buildings Visited: 

A u g u s t  1, 2, 1957 
Atomic Products Equipment Department 

703 Bldg . ,  700 Area 

Name: J. C. Bartholomew 
Date of V i s i t :  
Company o r  Organization Represented: 
Reason for V i s i t :  Salary Reconciliation 
BAPO P e ~ S O D e l  Contacted: 
Access t o  "Restr ic ted Data": None 
Areas and Buildings Visi ted:  

A u g u s t  5, 6, 1957 
L i g h t  Mi l i t a ry  Electronics Equipment Dept . 

H. A. Psulsen, R. D. Tillson 

703 Bldg. 

UNCLASSIFIED 
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TABLE 111. RQLOPMENT - TECHIIICAL PERSONNEL STATUS 

I, Ehployment 
Non-Escempt Bmloynent Status July & N o n h P t  Transfer Requests J U  Aua. 
Requisitions Transfer Cases 

Active cases at  end 
of month 47 46 

Cancelled 3 1 
New during month 3 4 

3 4 

1 

A t  end of month 17 26 
1 Cancelled 3 

Received during month 10 17 
Fil led during month l.4 7 

Total Applications 1 
Total Transfer Request Effective during month 3 
fran other a t  HAP0 7 9 

Total interviewed 0 0 

Candidates Considered wansfem effected 
3 Planned Transfers 

11, Technical Personnel Placement 

Ph,D. Recruiting - (Canpiled by R&UO for  a l l  W O )  
OFFERS On 

To Open * * The 
VISITS TO RICHLAND 

Cases con- 
sidered mended Visited U S  m t e ,  Extended Accepted 92 s 

Engineering: 
2 2 1  - 2 -  

6 9 
0 2 
0 8 2 3 1  

2 1 1  7 5 

Chemical 67 35 15 2 
2 2  Electr ical  23 9 

Mechanical 27 17 8 3  
9 1  Metalkrgical 43 24 civi l  2 - 

Chemistry 243 85 36 6 
Physics 246 
Mathata t .  49 li 

9 Other 47 

305 
DVM 4 

- - 0 - - - - 
Science: 

5 26 3 4 2  
4 3  22 4 

1 1 1 
6 4 - 4  

2 2 

- x! 31 21 15 
4 -  
7 -  P 

5i$ - - - - - - = s s  33 81 20 .___ 
TOTAL 751 

Wffer  to t a l s  include 12 carq--xTers fm the  1955-56 mason with 3 acceptances 
not on the r o l l  as of 9/1/56 and 6 open offers  at  that time, 

,emed Rscxi t ing  - HLO 
V T S m m W  0- on 

Bsm Exu& 
Cases con- To Open * * ’ The 
sidered Extended Visited V i s i t  h i t&  mended  A m  - s 

Engineering; 
Chemical 16 
Elec t r ics l  30 
Mechanical 36 
Industrial 7 
Metalfumical 22 
ceramic 4 
Other 16 

Chemistry 31 
Physics 15 
MathStat  6 

Science : 

7 
15 
23 
4 
14 
3 
5 

6 
7 
4 

2 - 
5 
3 1 

- 

1 
4 
5 
3 
6 
4 - 
3 
2 
3 

- - I 

2 - 2  
- 3  
- 2  

3 
2 
4 - 4  
1 - 1  - - - 

0 - 2 
1 - 1  
2 - 2  - - - -  - - - - - 

90 54 1 - 31 17 - 15 
2 - 2 - Other 51 

TOTAL 234 
Wffer t o t a l s  include 2 carry4vers  from 1955-56 season not on the  roll as of 9/1/56. 
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TABLE Io. Exempt Transfer Cases 

Active cases at  beginn- of  month 

Nev cases: Ini t ia ted by employee 
In i t ia ted  by management* 

Cases reactivated 

Cases closed: Transfers: W i t h i n  HLO 
Within HAP0 
&her G, Eo 

Withdrawn 
Terminated 

Active cases a t  e s o f  month 

T o t a l  cases (Includes those in i t i a t ed  prior t o  
and since 9/1/56) 

In i t ia ted  by employee 50 
In i t ia ted  by management* 2 1  

7I 

August Jnls Total 

17 16 

3 2 
2 1 

- - 
22 19 

2 - 1 - 
2 1  17 

21 

4 
2 
13 
19 
12 - 
SO 

21 

7 1  

- 

-2 Includes ROFls, t ransfers  proposed by employ-ee*s management, and requests 
from other G. E, departments, 

TABLE V. Union Relations 

Grievances Processed - September 1, 1956 t o  date 

Total processed 30 (includes 2 non-unit grievances) 

Step I 

Ansuered satisf act0rily.i". 
Pending time l i m i t  

1 7  
1 

Step I1 
Pending Step I1 discussion 1 
Pending Step I1 answer 0 

Pending time l i m i t  2 
Satisf a c t o r i l p 3  9 

Answered 

4: Step I grievances which Council indicated a desire t o  discuss a t  Step I1 not 
scheduled f o r  discussion within three months are considered se t t led  a t  Step I. 

fs Step I1 grievances i n  which the Council formally applied f o r  arbi t ra t ion but 
f o r  which no fur ther  action i s  taken within three months are considered set t led 
a t  Step 11. 

UNCLASSIE'lED 
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FINANCIAL OPERATION MONTHLY REPORT 
August 19 57 

Compiled by Members of t h e  
FINANCIAL OPERATION 

HANFORD LABORATORIES OPERATION 

Perscnnel 

There  were no personnei changes i n  t h e  Financial Operation during August. 

Act i v i t  ies 

General Accounting Operation 

Letters seeking AEC approval o r  agreement were prepared covering the  participa- 
t i o n  of Dr. R. F. Foster i n  the  Symposium i n  Naples, I t a l y  and f o r  t h e  p a r t i c i -  
pation of Hanford Laboratories personnel i n  t h e  National Academy of Sciences 
Study. 

An inquiry was received from APED, San Jose, r e l a t i v e  t o  the  p o s s i b i l i t y  of t h e i r  
b i l l i n g  HLO f o r  consultation services ,  and a rep ly  incorporating c e r t a i n  
modifications t o  t h e i r  proposal was prepared and forwarded t o  them. 

Due t o  the limited funds available t o  Hanford Laboratories f o r  attendance a t  off- 
s i t e  courses and seminars, Level 3 managers were requested t o  furn ish  t h e i r  
estimated FY 1958 requirements i n  order t h a t  a p r i o r i t y  i i s t i n g  might be 
e s t a b  1 is hed . 
An examination of a request f o r  b id  a_uotation 
fabr ica t ion  of uranium p e l l e t s  by HLO indicated t h a t  t h i s  a c t i v i t y  would require 
AEC approval under Ar t i c l e  11, Section 8 (b) of the  Prime Contract. A le t ter  
requesting approval is i n  pro- cess. 

received from APED covering the  

Equipment funds applicable t o  the  6000 Program were al located t o  the level 3 
operations. Funds requested, p lus  FY 1957 commitments, t o t a l ed  $206~000, Funds 
available per  AEC Financial  Plan are $80,@00. 

A t en ta t ive  a l loca t ion  of $39376,000 f o r  equipment i n  support of the  2000 Program 
has been received from Contract Administration. Allocation of these funds t o  
l e v e l  3 operations, based on p r i o r i t y  requirements, w i l l  be accomplished early 
i n  September. 

Funds available t o  Banford Laboratories Operation f o r  attendance a t  meetings of 
professional and trade soc ie t i e s  during FY 1958 haxe been al located t o  level 3 
components. The a l loca t ion  i s  based on the  number of professional personnel i n  
each component weighted by t h e  supervisory levels within the  components. 

1 2 3 1 5 8 3  UNCLASSIFIED 



The method of reproducing pocket size cards is  being revised t o  eliminate t h e  
photographic reduction process e f f ec t ive  with cards t o  be issued f o r  the  month 
of August. This w i l l  reduce the  cos t  s ign i f i can t ly  and expedite the  issuance 
of the  cards. The size of t he  card w i l l  be increased from 3" x 5" t o  approxi- 
mately 4" x 7"* 

Reports of  f indings i n  connection with t h e  physical inventory of uninstal led 
catalogued equipment i n  t h e  custody of Laboratory Auxiliaries Operation and 
Biology Operation were issued during the  month. 

The Laboratory Aux i l i a r i e s  Operation inventory which consisted of 379 pieces of 
equipment, valued a t  $863,~00 had only one missing piece of equipment --- a 
r e f r ige ra to r  valued at $100. F i f t y  items valued a t  $32,000 were physically 
located during t h e  inventory f o r  which no records could be found. 

The Biology Operation inventory covering equipment valued a t  $471,000 and con- 
s i s t i n g  of 618 pieces, revealed 29 pieces valued a t  $15,000 t o  be missing. 
Forty-nine items valued a t  $29,000 were physically located during t h e  inventory 
f o r  which no records could be found. 

Missing equipment i n  both inventories vas t ransferred in to  a special code t o  be 
held u n t i l  located or u n t i l  the  e n t i r e  HID inventory i s  completed. Upon comple- 
t i o n  of EL0 inventory? missing equipment w i l l  be wr i t t en  o f f  after processing 
of required documents. 

The inventory of t he  Hot-Semi-works is complete and reconciled w i t h  property 
records. No t r ans fe r  w i l l  be made u n t i l  the  Commission is i n  agreement w i t h  
t r ans fe r r ing  the  Hot-Semi-works from operational s t a t u s  t o  t h a t  of "Plant and 
Equipment Held f o r  Future Use". 

Cost Accounting OPsration 

Allocation of depreciation expense appl i iab le  t o  HLO property and t h a t  assessed 
from Reiat'ons and Ut i l i t i es  Operation has been reviewed and standard amounts 
have been e s t ab lbhed  f o i  monthly distrAbution effective v l t h  August business. 
The baa25 used f o r  a l loca t ing  depreciatSon expense is the  doiisr value of end 
fmc t2ona  Sncluder', i r ,  the F1' 1958 o p e s a t h g  budgey, 
due f,c t h e  muitul-~wpose nature of HLO f a z I X t k s ,  

This basis was deemed bes t  

The operating budget f o r  Hanford Laboratories has been 2ompleted and was shown 
on operating r q o l - t s  l ssued f o r  the  moQth of .Juiyo 

An attachment t o  the monthly operating cos t  repor t  is planned, effect2ve w i t h  
August reports. The at2achment w i l l  3hc'w., by organization, t h e  percentage of 
occupancy i n  eseh Hanford Laborato-fes building and t h e  r e n t a l  charge f o r  the 
current montho 

A suggestion f o r  t h e  e l b i n a t i o n  of a l l  time d i s t r ibu t ion  reports ,  w i t h  cos t  
d i s t r ibu t ion  being handled by use of IBM sa l a ry  n u s ,  w a s  submitted by two 
members of t h e  Cost Accounting Operaticn and is  cur ren t ly  being reviewed. 
other suggestions siibmitTed by Cost Accounting employees, also u t i l i z i n g  IBM 
a re  being revlewed. 
maintaining portable health instruments and the second pe r t a ins  t o  accumulating 
infomation on the  purchase o f  hand too l s  by each XLO component. 

Two 

One pe r t a ins  t o  d l s t r ibu t ing  c c s t s  of  ca l ib ra t ing  and 
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The ac tua l  rate of IILO general overhead f o r  t h e  month of Ju ly  was 275, however, 
2546 was used f o r  d i s t r ibu t ing  overhead which w a s  based on the  FY 1958 budget. 
It is s t i l l  ant ic ipated t h a t  t h e  ac tua l  r a t e  w i l l  aggregate 25$ over t h e  e n t i r e  
f iscal  year. 

Personnel Accounting mera t ion  

A repor t  of the  number of Chemists, Chemical Engineers and related s c i e n t i f i c  
personnel was prepared and transmitt.ed t o  Contract Administration. 
of employees reported w i l l  be used t o  determine the  enrollment fee i n  t h e  
American Chemical Society. 

Revision t o  Personnel Accounting Service Bul le t in  on the subject "Payments t o  
Salaried Employees Absent from Work" w a s  received as a r e s u l t  of General 
Announcement #168, dated Ju ly  26, 1957. This change w i l l  require changing 
Appendix "B" t o  the Prime Contract and o ther  ex i s t ing  ins t ruc t ions  on t h i s  
subject. 
au thor i ty  from the  HAP0 General Manager. 

The number 

New delegations of authori ty  w i l l  be recognized upon r ece ip t  of 

Financial Safety, Health and Security Meeting was held on August 30, w i t h  members 
of HLO Financial and R&U Security par t ic ipa t ing .  There were t h i r t y  i n  attendance. 

Payments f o r  one patent  award and one mili tary encampment were m a d e  during t h e -  
month. 

Auditing 

The aud i t s  f o r  the  year ended Ju ly  31, 1957 w e r e  completed and a schedule f o r  
t h e  cew aud i t  year submitted t o  Contract Administration. 
year's f irst  aud i t  (Suggestion Plan) i s  nearly complete. 
issued i n  September. 

F i e ld  work on t h e  new 
The repor t  w i l l  be 

Measurements 

The Measurements r epor t  f o r  Hanford Laboratories was submitted a t  the  end of 
Ju ly  summiz ing  a c t i v i t i e s  during the  f i r s t  six months of 1957. 
f igures  f o r  HLO security performance were reviewed i n  detai l  i n  cooperation 
w i t h  t h e  Spec ia l i s t ,  Health and Safety, 
cos t  measurements i n  Exposure Evaluation and Records neared completion. 

Expected 

Ef fo r t s  t o  e s t ab l i sh  revised un i t  

Office Procedures 

Extensive preliminary s tudies  concerning t h e  problem of paperwork flow i n  HLO 
were continued w i t h  Operations Research i n  August. 
has been developed, with appropriate ins t ruc t ions  f o r  use, and it is t o  be test- 
checked on a tr ial  r u n  by a f e w  l e v e l  5 components during ea r ly  September. 
acceptable it w i l l  be used throughout HLO about mid-September. 

A questionnaire survey form 

If 
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Payroll Sta t i s t i c s  

To tal Changes Durinn Month - 
Employees on Payroll at  Beginning of b n t h  1 170 
Additions and Transfers In  11 
Removals and Transfers Out  (22) 
Transfers from Non-Exempt t o  Exempt 

LU 
- 

Employees on P a p o l l  a t  End of Month 

Overtime Paments During Month 

Exempt 
Non-Exempt (Five weekly periods in  August) 

Gross Pam011 Paid During Month 

Exempt 
Non-Exempt (Five weekly periods i n  August) 

Participation i n  Employee B e n e f i t  
Plans a t  Month End 

Pension Plan 
Insurance Plan 

Personal Coverage 
Dependent Coverage 

U.S. Savings Bonds 
Stock Bonus Plan 
Savings Plan 

Insurance Claims Paid 

Employee 
Life Insurance 
Weekly Sickness & Accident 
Comprehensive Medical 

Comprehensive Medical 
Dependent 

To tal 

Good Neighbor Fund 

Number participating 
Percent Participating 

Ekemut 

August 

NO II- 
Exemu t 

671 
6 

- 661 - 
July 

$ 6 210 

$Liz 

$369 918 $366 164 

$702 ??p $627 82% 
??2 421 261 658 

Number Percent 
Partic iuatihq Participating 

Au~us t July Aumst July 
1 072 1 073 98.2% 97.9% 

1 179 1 156 99.7% 99.6% 
716 707 

698 695 60.2% 59.4% 
96 101 0.3% 8.6% 

Aumst July 
Number Amount Number Amount 

AuKus t July 

754 747 
65 .04 63-84 
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Other S t a t i s t i c s  

C a s h  Advances and Travel Expenses 

Accounts Outstanding a t  Beginning 

Charges : 
C a s h  i s sued  - by checks 

Transpor ta t ion  
Other - ( B i l l i n g s  from o the r  GE Components, 

- by currency 

moving expenses, e t c  .) 

Less: 
Expense Vouchers Processed 

Travel expense accounts 
Other  (moving expense, conference 

Refund of  advances 
B i l l i n g s  t o  and from HAP0 components - ne t  

expense, e t c .  ) 

Accounts Outstanding at  Close 

September 9, 1957 

-I 2 3 1 5 0 1  

August 

$10 721 

29 5 854 
44 4 521 

6 145 

37 7777 

14 2 726 
35 2 628 

2 634 
L ! u 9  

$ 4 106 

27 3 250 
27 2 884 

5440 

2 044 
17 724 

13 1895 

33 $- 
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INVENTIONS OR DISCOVERIES 

A l l  persons  engaged in work that might reasonably be expected to  r e su l t  i n  
inventions o r  d i scover ies  advise that,  t o  the bes t  of t he i r  knowledge and belief, no 
inventions o r  d i scover ies  w e r e  made in the course  of the i r  work during the period 
covered by this  r e p o r t  except as l is ted below. Such persons  fur ther  advise that, 
for the period there in  covered by this  repor t ,  notebook r eco rds ,  i f  any, kept in  the 
course  of the i r  work have been examined for  possible inventions o r  discoveries .  

INVENTOR 

K. C. Knoll 

A.  S. Wilson 

J. C. Sheppard 

J. C. Sheppard 

J. C. Sheppard 

W. L. Lyon 

W. L. Lyon 

TITLE OF INVENTION OR DISCOVERY 

Delayed-Action, Remote Sampler  for  W a t e r .  

A Method of Promot ing  the Dissolution of 
Plutonium Dioxide in Nitric Acid. 

The Isolation of Neptunium f r o m  Waste 
Nitric Acid Solutions Using Tri-n-octylamine. 

The Isolation of Plutonium f rom W a s t e  Nitric 
Acid Solutions Using Tri-n-octylamine. 

The Separation of Plutonium f rom Uranium 
Using T r i  -n- oct ylamine. 

Reconstitution of Pu-A1 Alloy Fuel  by 
Reaction with Zinc Chloride. 

The Concentration of P u  in  Pu-A1 Alloy Fuel  
Material by the Removal of A1 as the Aluminum 
Sub Fluoride.  
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