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/ IV, RGSEARCH AXD DEVELOPMEKT 
i 

Geophysical methods of d e t e c t i n g  uranium ore  bodies are  
being s tudied  . Radia t ion  physics ca l cu la t ions  have been made, a 
handbook prepursd,  and l e c t u r e s  given t o  NYOO medical personnel 
on the i n t g r a c t i o n  of r a d i a t i o n  with mat te r  aqd on the sh i e ld ing  
of r a d i a t i o n .  

Hegot ia t ions a re  under way toward t h e  prepara t ion  of a 
contract  wlth Power held Process Comp~ny for r e sea rch  and develop- 
ment of a process  f o r  mzkinq coat ings on concrete  sur faces  which 
w i l l  be r e s i s t a n t  t o  mechanical wear and impervious t o  ac ids  and 
c a u s t i c  s o l u t i o n s  and a t  the  same time removable w i t h  mlnimum 
d i f f i c u l t y .  

Cont rac ts  with €3. K. Ferguson Company (Contract No. 
hT-(30-1)-614) and The Kellex Corporation (Contract  So. AT-30-1- 
GEN -169)are i n  t h e  process of be ing  closed. 

rosearch con t r ac to r s .  

/ 

Ton r e s e a r c h  r e p o r t s  have been received f r o m  bas i c  

Detect ion of Ore Bodies 

ITYO0 t e c h n i c a l  personnel a r e  cont inuing t o  give assist- 
ance t o  the Now York Haw Msterf..als Explorat ion Branch i n  i t s  pro- 
gram of l o c a t i n g  ore  bodies.  To d a t e  methods of u s i n g  helium gas 
measurements and alpha p a r t i c l e  counts for t h e  geophysical de tec-  
t i o n  of  uranium-bsnring or0  bodios have bean considered 2nd ex- 
perimentation upon c e r t a i n  of these  methods has  been c a r i e d  on 
a t  1!4nssachuostts I n s t i t u t e  of T G C ~ ~ O ~ O E ~ ,  Prel iminary r e s u l t s  
of  theso experimcnts and studies a r e  encouragiag. 

Radia t ion  Physics Calcu la t ions  

During the  pzs t  faw months numerous c a l c u l a t i o n s  i n  
r a d i a t i o n  p h p i c s  have been made a t  W O O .  Idany of  these  have been 
concerned w i t h  sh ic ld ing .  Members o f  t h o  t e c h n i c a l  staff have a l s o  
de l ivered  l e c t u r e s  on the ' i n t e r a c t i o n  of r a d i a t i o n  w i t h  mat te r  and 
the  sh i e ld ing  of r a d i a t i o n  t o  Kodical Div is ion  personnel. 

A s  a r e s u l t  of t hese  l e c t u r e s ,  a s N e i d i n g  handbook for 
the  use of NYOO has been prepared. The handbook rsviews the work 
which has boon done i n  s h i e l d i n g  c a l c u l a t i o n s ,  inc luding  consider- 
a t ions  of  simplo exponent ia l  absorpt ion o f  the, primany bcsm and 
mult iple  s c a t t e r i n g .  B o s i d o s  a c o l l e c t i o n  of formulae covaring 
r a d i a t i o n  f r o m  sources of var ious geometries, i t  has an i n t ro -  
duct ion d e s c r i b i n g  t h o  d i f f e r e n t  ways i n  which gamma r a d i a t i o n  
i n t e r a c t s  with m a t t e r ,  s e c t i o n s  covering sources of d a t a  f o r  
shielding c a l c u l a t i o n s ,  a d iscuss ion  of conputations W as- 
sociart3d with s h i e l d i n g  problems, End a bibliogFephy. It i s  i n -  
tended t o  reproduce this handbook f o r  wider d i s t r i b u t i o n  a f t e r  
f u r t h e r  s d i t i n g , .  - '22 - 
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V. BRCOKHAVEN MTIONAL LABORATORY 

The Brookhaven Chenietry Department is conducting a researoh program 
con-rafne four mjor subjects: (I) Properties of Hoavy Elemonts, (2) C h e m i c a l  
EffoCt6 of Radiations and of Nuclear Transformtiom, (3) The C h 6 m i c a l  Uses and 
Properties of Isotopes and ( 4 )  Study of Various Nuclear Problem by Rndiochemi- 
cal  Mothods. The laboratory is also conducting an oconomic crop survey and re- 
s u l t s  of t ho  first findings are eumarixed in t h i s  report. 
cork nm9 begun, a f t e r  contract approval, os a build- t o  house the coanotron. 

During the month, 

Chamie try b m r t n e n t  

Thoro are now 40 persons i n  the Chemistry Departnont, of which 30 are 
nonbrs  of tho sc i en t i f i c  staff. 
plox are now i n  use. 
forencos; tho third of these, on "Nuclear Fission and 
on June l.4 and 15; it was ottondod 
staff ffiombors, 

Four of the six wings of the l abora toq  co@ 

was held 
approxinntely 100 persons other than BNL 

The depw-txnent is sponsoring a sorios of informal con- 

AWrt fron some studies i n  organic chemistry, some servieo analyses 
fo r  other laboratory units, and considorable instrumontation work, the ro- 
asarch program itself is divided in to  investigations in the following four 
major subjects: 

1. Tho Properties of the Heavy Elemonts. 
2. Tho Chemical Effects of Radiations and of Nuclear Transfomtions. 
3. The Chonical Uses and Proporties of Isotopes. 
4. The Study of Various Nuclear Problans by Radiochemical Uethods, 

In addition, Fosearch nil1 be conducted in problem involving the 
use o f  tho various nuclear =chines which are now being ins ta l led  a t  Brook- 
haven, such as  tho nuclear reactor, the 60-inch cyclotron and the alectro- 
s ta t i c  accelerator. Such problem include neutron diffrsctfon, determiration 
of tho excitation functions of proton, deuteron, alpha-particle, and neutron 
reactions; and ueasurenent of neutron capture cross aection8 of radioactive 
isotopes. 

Spectrographic studios of the 
electronic state6 of the heavg elements, in crystals and in  solution, w i t h  
special enphasis on the spectraeat low Wmperetures, are t o  be taken, 

tetravalent uranium f luoridos, and the p s g t s  are, 'bo ing: published, 
magnetic studies are t o  be mado of reprosen$ative compounds o f  thorium and 
plutonium, in various oxidation states. &n oxpermn$ 1s under way t o  in- 
vestigate tho cause of the l a r p  % o b s  tslriperature8 h tetrCiVabnt utaahD 
compounds; it is helieved t h a t  it arises from un exchange interaction botween 
the pramgne t io  ions. 

Promrt iea  of the Henw Elements. 

Measuremnts have been mado of the magnetic suscept ib i l i t i es  of 
Further 

I 
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RRdiation Chcnistry. The study of the photolysis of nathyl iodide, 
~ 2537 Angstrom units, in the presonw of silvor, ha6 Wen completed. The 

Jgcta, methane and ethano. It was found that the yield of methane w m  al- 
$6 pCt idepondent of the presenca or  absenco of silver. The axporinents pro- 
,fded strong ovidenao for  tho importance of "hot11 mdical reactions hi photo- 

d i n g  infra-red spectrophotoneter was usod t o  analyea the gaseous reaotfon 
+'CO 

&omistry * 

Tho 2 MEV dGotron accolerator, nhioh is expected t o  be i n  operation 
~ J T  n o d  January, n i l1  bc used in connection mith the study of the chemical re- 
.&ions produced by ionizing radiations. A t  first a t ten t ion  w i l l  be concen- 
tmtod on the kinet ics  and mechnnism af radiat ion reacticns in water and aqueous 
solutions. Thaso experfnents aro of groat in tores t  i n  rogard t c  the  chemical 
wchanisrn of biological radiation effects.  It is hoped they w i l l  provido a 
quantitative basis f o r  the studies of f ree  rad ica l  chonistry in mater and aheni- 
cal origins of radiobiological effects, Othor studios using the electron 80- 
celerator v d l l  bo on the p roce~~ ies  involved In  the wlora t ion  of salts and 
oxidos by radiation; tho offoct of radiation on tho oxidation of m t a l a ,  rea 
actions produced in  gases by fast elactrons and x-z%~~s;  and reactions of organic 
compounds and p las t ics  under radiation, 

way in mhich f E J O t O p e 8  are usad as t racers  in studying the mochanisns and kine- 
t i c s  of chomical reactions, the effocts of fsotopic substi tution on the spec- 
troscopic properties of nolecules, and tho offsots  of isotopic subst i tut ion 
on the r a t e s  and oqui l ibr io  of chemical reactions. Sone of the nost importnnt 
of these investigaticns are sa  followa: 

Chenical Studies w i t h  Isotcpes. A n u n b r  of investigations am under 

H study of the nechanisn of tho deuterawcl hydrocarbon synthesis, with 
deuterium a8 the tracor.  

A study of the properties of deuterium substituted toluenes. 

A study of the intoraction between C% and charcoal, and the procassos 
of gasification of carbon wi h a study of the reaction between nater  and char- 
coal, using deuterium and Ol a8 tracers.  ' 

The reduction of acetone t o  propane on a platinum-charcoal catalyst ,  
R t  temperatures fron -70 t o  0 degreee GI 

A study of the kinetics of tho gas phaso exchange between HBr and 
Br2 

A study of kinet ics  of t h e  exchange react ion between anhydrous bromide 
and e thy1 bromide . 

8 

The contbuat ion of m r k  on the exchange reaction between cerous and 
cer ic  corium in aqueous solution, 

--. . 
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P c l o w  fioblow. The soparotion of Set78 and I 129 fron reactor 
,feted uranium is under study, and ~ d l l i g r a m  amcunts h v e  been obtained ia 

(i’f2111s by dissolving the netal in hydrcchloric acid, bubbling the evolved 
;ogen through bromine water t o  remove H$e, and extract- iodine fron the 

solution with carbcn tetrachloride after oxidation of the uraniun t o  
i ~ t a v a l e n t  s tnto with hyrkogen proxide  

known mss rango, has been insti tuted.  Already, nam physical xneasure~ents 
five been rcported on tho r a t i o  cf ternary t o  b b r g  fission, Separation pro- 
codurea are bing dovisod for titanium, cobalt, and manganase. 

A search f o r  new cases of nucloclr isomerism has been s ta r ted ,  in the 
boliof that nany nor0 m y  exist in which a second state of a kn radioactivo 
nucleus has a h a l f - l i f o  within an observable range of about 10’ 8” seconds to 108 

9 
11 search fo r  radioactive f i ss ion  products of U 235, which ere Outsid6 

years e 

A study nae mdo of soparated nickol i s o t o p s  N158 and N i 6 2 ,  i rradiated 
a t  the &k Ridge roactor. 

FJork has bogun on tho conpilation of nuclear data f o r  a loose-leaf 
type handbook, arranged accmding t o  elononts and i s o t o ~ s e  
bring t h i s  up t o  data f ron  tine t o  time by the issuance of supplewntnry sheets 
and corrections. 
Stancards and BrooWven. 

It i f 3  planned t o  

This project is j o i n t b  spcnscxed by the Natfcnal Bureau of 

Economic Crop S w a y  

A Surv~y is baing conducted by tho laboratcry of the s ignif icant  
euonomic crops of the region, before op ro t ion  of the reactor bogins. The 
broad aspects of t h e  survey will afford basic crop yiald data over a five p a r  
Pried, within an area extending from Riverhoad, 13 miles east of tho reacttor, 
to Sayville, about tho S G ~  2istance west, and including the entire width of 
Long Xeland, 

So far ,  the survey has yielded the following informtiont  There are 
629 farms, with a t o t a l  of 29,000 acres, devoted t o  potatoes, within 13 miles 
Of the  Isboratory. Tho next most important crop, oaulfflower, i6 ra ised on 
O n l y  3,400 acres i n  the saao aron. The average potato yield from the  com- 
paratively poor SOU immediately surrounding the laboratory sit0 was 284 bushels 
per acre in 1948, in conparison t o  yields cf 312 bushels por acre 10 niles away. 
During a year with reduced precipitation and high tcnparatures i n  the spring and 
early summer, the yields  per aero may bo halvedr 

In addition tc date obtainod fron the U. S, Deparbnent o f  AgrioUlture, 
further yiold data is being procured from the Naw Y w k  S t d o  DepoTtnent of 
Agz’iculturo and Markets, and from l o a 1  surveys mdo by %I# SuffoD CoUnty 
Agricultural Extension Servico and the  Dopaftment of Agrioultwl. Economics of 
the New York State College of Agriculture. In addition, 0 0 ~ i n U o ~  crop yiold 
e s t h t a  w i l l  bo obtained frbn selectad farm throughout the area under surv~y, 
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9 o m o t  roq 

On July 13, 1949, Q U I  subcontract S-170 with tho Robrts Mash Con- 
struction Corpcration mas approved by NYGO. This aontract provides far the 
construction of a building It0 house the ccanotrcn. Tho building m i l l  be a 
steel fram structure, tho lomar holf of the mlls t o  bo concrete and the upper 
half of a pm-fabricated insulated wall pnols .  TWO overhead bridge cranes, 
contrcl and pcner niring, and a water cooling system for the cosnotron are a160 
included i n  tho s c o p  of th i s  agreement, 
project and BafiisfaOtOI'y progross is boing made. 

Constructicn work has beguxl on th is  
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VI. NIEDI CAL 

A r e p o r t  on t h e  r e l a t i o n s h i p  o f  Harahaw uranium and 
e f f l u e n t  f l u o r i d e s  t o  a i r  p o l l u t i o n  i n  t?ze West Cleveland a r e a  
was prepared during the past month. Radiat ion measurements for 
IC-65 and UX1 - UX fss.stho :t:, *:.,, 
d i s p o s a l  of waste8 from t h e  Luckey, Ohio, beryl l ium plant have 
been formulated,  Informal notes  have been prepared on disposal  
of l i q u i d  and s o l i d  r ad ioac t ive  wastes. 

ash have been made and plans 

Decontamination of the Vulcan Crucible Steel Company 
p l a n t  i s  be ing  checked, and i n s t a l l a t i o n  of  Medical Divis ion  
recommendations a t  t he  Norton Conpany has been e x t r a o r d i n a r i l y  
e f f a c t i v e  . Radon apparatus constructed by NYOO is i n  opera t ion .  
A problem i n  connection with condensers for the alpha survey meter 
being developed by the General E l e c t r i c  Company has been solved. 
Five summer s tuden t s  a re  a t  work i n  temporary p o s i t i o n s  i n  the  
Medica; Divis ion.  

Re la t ionsh ip  of Harshaw E'ffluents t o  A i r  P o l l u t i o n  i n  
C le v e 1 and 

Background. During the  pas t  few years ,  a great many 
communities have shown i nc reas ing  in to l e rance  toward a i r  p o l l u t i c n  
a s soc ia t ed  with the ope ra t ion  of t h e i r  i n d u s t r i e s ,  
t h e  e f f o r t s  for a i r  p o l l u t i o n  abatement has been i n i t i a t e d  by 
c i v i c  organiza t ions .  The d i s a s t r o u s  Donora episode of l a s t  winter  
provided considerable impetus t o  t h s s e  campaigns. 

an Air P o l l u t i o n  Divis ion i n  the Ci ty  Health Department under the  
d i r e c t i o n  of M r ,  Herbert Dyctor, During the  p a s t  year t h e r e  has 
been l o c a l  d i s s a t i s f a c t i o n  w i t h  the  progress being mcde by t ha t  
Div is ion ,  and r e c e n t l y ,  the Southwest Civic Associat ion r e t a i n e d  
D r .  C. A .  Mills of the Un ive r s i ty  o f  Cinc inna t i  and Dr, S a d t l e r  
of' Philadelphia t o  survey the problem and assist  i n  t h e  cam9aign 
t o  reduce the  air Contamination, 

In  most c i t i e s ,  

Severa l  years  ago, t he  city of Cleveland e s t ab l i shed  

The a i r  p o l l u t i o n  problems of Cleveland are cen tcmd  
i n  the  v a l l e y  of the Cuyahoga River ,  a highly i n e u s t r i a l i z e d  area 
i n  southwest Cleveland. The complaints, t o  the  b e s t  of our know- 
ledge, have been non-specif ic  insofar as no one component of t h e  
heterogeneous a i r  p o l l u t i o n  o r i g i n a t i n g  from t h i s  vd. ley has been 
mentioned a s  be ing  of prime s ign i f i cance .  

"Area C'' of IIarshaw Chemical Co?, opera t ing  under con- 
t r a c t  with this o f f i c e ,  d i scha rges  bo th  uranium and f l u o r i d e s  i n  
i t s  atmospheric w a s t e s .  
Harshaw plant, located adjacent  t o  Area C, is hydrof luor ic  acid. 

The p r i n c i p a l  e f f l u e n t  from the  m a i n  

= 29 f 
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The main Harshaw plant is not engaged in work for the Commiss5.on 
except as it  serves t o  supply Area C with HF. Although the com- 
p l a i n t s  f rom t h e  c i v i c  organiza t ions  have been concerned with 
general  atmospheric p o l l u t i o n ,  and n e i t h e r  f luor ide  nor uranium 
have been mentionsd s p e c i f i c a l l y ,  i t . i s  likely that  as time pro- 
gresses,  the ex ten t  of a i r  p o l l u t i o n  by fluorides w i l l  r ece ive  
a t t e n t i o n .  

NYOO Investigation- I n  view of the a t t e n t i o n  which a i r  
po l lu t ion  i n  west -Cleveland i s  c u r r e n t l y  r ece iv ing  i n  tho locfd - 
pres s ,  i t  was considered adviscble  t o  obtain information as t o  
thc: r e l a t i o n s h i p  of the  var ious  Harshaw opera t ions  t o  the general  
a i r  p o l l u t i o n  problem. An inves t ign t ion  was therefore  i n i t i a t e d  
t o  determino (I) t h e  l 3 v e l s  of f l u o r i d e  c o n t a ~ i i n a t i o n  which exist 
i n  tha atmosphere wi th in  qp rox ima te ly  4,000 f e e t  of  the Harshaw 
p l a n t ,  and t h e  e x t e n t  t o  which Harshaw Chemical Company and Area c 
each con t r jbu te  t o  this  contan ina t ion ,  and ( 2 )  t he  ex ten t  of 
atmospheric contan ina t ion  by uranium. 

I n  v iew of the f a c t  t h a t  the rnain’xarahaw plant was 
schsduled to shut down f o r  vaca t ion  on June 6 ,  it WOY decided t h a t  
t h i s  s tudy Should be conducted with nnd without t h i s  u n i t  in 
o:.eration f o r  t h o  purposes of ob ta in ing  comparative d a t a .  It V m S  
f u r t h e r  decided that worthwhile add i t iona l  data would bo obtained 
by s h u t t i n g  down krsa C to coincide with p z r t  of t he  period du r ing  
which the main aarshaw plant  WQS not i n  ope ra t ion .  F luor ide  and 
uranium moasurements i n  the v i c i n i t y  were t h e r e f o r e  mado (1) with 
both Area C and the main Harshaw p i m t  i n  opera t ion ,  (2) with t h e  
main Harshaw p l a n t  shut down, and ( 3 )  with b o t h  t h o  main Hnrshaw 
plant and Area c shut  down. 

It should be noted tha t  i t  was not possible t o  ObtEiln 
data w i t h  the nain fIarshnw p lan t  i n  full opera t ion  because the  
b i - f l u o r i d e  u n i t  was shut down p r i o r  t o  the time this study was 
planned. It i s  our  understanding t h a t  the bl-fluoride u n i t  
probably will not  opera te  f o r  a t  lecst m o t h e r  three zonths, and 
then not i n  i t s  original form. Harshaw is making extens ive  
a l t e r a t i o n s  i n  order  t o  reduce atxospherlc  missions from this 
u n i t .  

It was decided t o  devote b b  stud7 t o  the  area wi th in  
4,000 f e e t  o f  t h e  Warshaw p lan t .  By S O  doing, %t would be poas ib l e  
t o  ob ta in  more than adequate coverage of the area i n  which efflu- 
e n t  from the Harshaw p l a n t s  would be of maximum s ign i f i cance  and 
s t u d i e s  beyond t h i s  d i s t a n c e  viould not be nacessarg unless i t  
could be shown t h a t  air p o l l u t i o n  o r i g i n a t i n g  from these  u n i t s  
was significant a t  the  perimeter of this a r e a .  

‘ 2 .  Date were c o l l e c t e d  simultaneously from 3 mobile 
and 4 f i x e d  sampling s t a t i o n s ;  ar~d f r o n t h e  e igh t  Area C s tecks .  
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I n  o rde r  t o  determine the ex ten t  t o  which Area C wag 
con t r ibu t ing  t o  a i r  p o l l u t i o n  by uranium and f l u o r i d e s ,  the 
fol lowing 4 c r i t e r i a  were es tab l i shed;  

1. If data is corrocte.6. . f o r  v a r i a t i o n s  i n  
w i n d  v e l o c i t y ,  the  measured e f f l u e n t s  
Should c o r r e l a t e  with downwind concentrat ion.  

2. The concentrat ions measured downwind of  
the p l a n t  should diviinish with d i s t ance .  

3. The measurements downwind of  t h e  p l an t  should 
agree,  a t  l e a s t  i n  o rde r  of magnifute, w i t h  
the concentrations p red ic t ab le  by theory,  
from t h e  knowledge of  the r a t s  a t  which the  
p o l l u t i o n  i s  be ing  emi t ted  from the plant. 

4. viith Area C s h u t  down, t h e r e  should be n 
msrked reduct ion,  i f  not complete elimina- 
t i o n  of  the a i r  p o l l u t i o n .  

Resul t s .  A s  o x p c t e d ,  the uranium d a t a  s a t i s f i e d  all 
4 c r i  t o r i a .  The atmosghsric concentrat ions of uranium were lower 
than  the  maximum permissible  l e v e l  recommnded by the  Commission. 
The f l u o r i d e  d a t a  however s a t i s f i e d  none of  tho  c r i t e r i a .  Of 
p a r t i c u l a r  s ign i f i cance  was t he  f i n d i n g  of  h igh  f l u o r i d e  concen- 
t r a t i o n s  when both  Harshatv p l an t s  were shu t  down. It  was f u r t h s r  
concluded t h a t  the  f l u o r i d e  contamination i n  w e s t  Cloveland wi th in  
3,500 f e e t  of the HarshEw p lan t s  o r ig ina t ed  fros sources o t h e r  
than A r z a  C o r  t he  HF’ p l a n t .  As notod previously,  the  Harshaw 
b i - f l u o r i d e  plmt was no t  i n  opera t ion  a t  any t i m e  dur ing  these  
t e s t s  .It I s i 4 h e r e t c r e  Lr ’q@$s ibb  t o  draw any conclusions regarding 
the ex ten t  t o  which the  f u l l  harshaw ope ra t ions  cont r ibu te  t o  
the  f l u o r i d e  cont3minution. However, t h o  HP p l a n t  was i n  o2era-  
t i o n  during Period 1 o f  t h i s  study, but d i d  n o t  appear t o  b e  con- 
t r i b u t i n g  s i g n i f i c a n t l y  t o  t h e  air p o l l u t i o n .  

Complete data and de ta i led  analyses a r e  given i n  a r e -  
p o r t  which has j u s t  been issued by the NYOO . -  1~1edica.l Divis ion.  

K - 6 5  M3asurenents 

Kellex Report KLX-015 on s to rage  of K-65 was i s sued  and 
copies were submitted t o  th i s  o f f i c e  f o r  c r i t i c a l  eva lua t ion .  To 
check the t h e o r e t i c a l  f i g u r e s  a r r ived  a t  by Kel lex  and also i n -  
dependently by t h e  NYOO t e c h n i c a l  personnel ,  arrangements were 
made t o  s t ack  drums o f  K-65 i n  a l a r g e  c y l i n d r i c a l  conformation 
i n  o rde r  t o  s imulate  a section of a tank c a r .  The drums were 
s e t  up i n  the s to rage  a r e a  a t  Xiddlesex and r a d i a t i o n  measure- 
ments made. Resu l t s  w e r e  compared w i t h  f i gu res  based on the-  
o r e t i c a l  cons idera t ions  a t  a meeting with r e p r e s e n t a t i v e s  o f  
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gellex and t h e  NYOO t e c h n i c a l  personnel. 
good f i e r e  t o  use was 50 m r / h r .  a t  1 2  f t .  from the tank car  s i t e .  

It  w a s  agreed t h a t  a 

UX1 - UX2 Ash 

Review of the proposed plans f o r  t h e  new Harshaw semi- 
continuous hexafluoride p l an t  i nd ica t ed  that som s h i e l d i n g  would 
be requi red  cn t h e  paddle-s t i r red  r eac to r s  Accordingly, measure- 
ments were made a t  Harshsw on the r a d i a t i o n  f rom t h e  p i l o t  r e a c t o r  
a t  t h e  beginning of 3 run. A week l a t e r ,  a d e i t i o n a l  measurements 
were made t o  check accumulation c;f ash and bui ld-up of  r a d i g t i o n .  
Samples were brought t o  t h e  NYOO Laboratcry where f u r t h e r  measure- 
ments were made t o  determine s p e c l f i c a t i c n s  cnd absorp t ion  chnrac- 
t e r i s t i c s .  
t i o n s  f o r  adequate s h i e l d i n g  of t he  l a rge  r e c c t o r s .  

A r e p o r t ,  ncw i n  prcgress  , w i l l  include recommenda- 

I n d u s t r i a l  Viaste Disposal  a t  Luckag, Ohio- 

Before opern t lcns  a m  begun a t  t h e  new Beryllium p lan t  

The Ohio law a d  the Federa l  po l i cy  
i n  Luckey, Ohic, i t  i s  necessary t o  wark c u t  a mothcd f o r  d i spos-  
i n g  of t he  chernicul was tes .  
on s t ream p o l l u t i o n  abatement make it necessary that t h e  method 
adopted be s a t i s f a c t o r y  t o  t h e  Ohio S t a t e  Depar tmnt  of  Health. 
This cons idera t ion  and t h e  n e c e s s i t y  f o r  s a t i s f y i n g  our  own re -  
quirements e l i n i n a t e  some of t h e  poss ib le  methods such 3s dumping 
t h e  wastes i n  the  r i v e r ,  Lake E r i e  o r  a nearby stream. 
s i t u a t i c n  i s  complicated by the  fact t h a t  p l an t  wastea w i l l  con- 
t a i n  beryl l ium and we do not y e t  kncw enough about t he  inges t ion  
t o x i c i t y  of beryll ium. 
of Health concerning t h e  na ture  and e f f e c t s  o f  bery l l ium and i t s  
compounds have bsen r e f e r r e d  t o  Mr. Gorman of the  Washington Office 
t o  KYOO. 

problem f i r s t  hancl and has ccncluded t h a t  t he  b e s t  methcd i s  open 
s torage  on the s i t e  o f  the in so lub le  wastes and p u r i f i c a t i o n  o f  
the slum and sodium s u l f a t e  f o r  s a l e .  P u r i f i c a t i o n  w i l l  remove 
the  bery l l ium which w i l l  be returned t o  the processing chain. 
Storage of all wastes on t h o  s i t e  i s  a l so  acceptab le  provided t h a t  
i t  can be demonstrated tha t  groand and su r face  water i s  not  ccn- 
t amim t e6 

- 

The 

Requests from the Ohio S t a t e  Department 

The NYOO S a n i t a r y  Engineer v i s i t e d  Luckey t o  s tudy  the 

A r epor t  on d i s p o s a l  o f  waste a t  Luckey i s  now under 
It i s  e x p c t o d  that a d i s p o s a l  plarr w i l l  be worked out  study. 

w i t h  the  Brush Beryllium Company and then submitted t o  the  Ohio 
S t a t e  Department of Heal th  for approval. 
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L i t e r a t u r e  Survey cf Waste 'Disposal 

In  order  t o  gather  t c g e t h e r  t he  bulk cf information cn 
r a d i c a c t i v e  l iquid  and s o l i d  wastes,  NYOO has I n i t i a t e d  a l i t e r a -  
t u r e  survey. k s e t  of no te s ,  which a r e r n c t  exhaust ive but which 
c c n t a i a  m o s t  of t h e  appl icable  informatirjn, has been drawn up t o  
compare  an^ summarize t h o  more important r e s u l t s  of rosearch  and 
experience on d i s p c s a l  s tandards and t reatment  methods. These 
n c t e s  incorpGrkte suggest icns  f o r  f u r t h e r  r e sea rch  whore i t  is 
evident  frc?m tho l i t e r a t u r e  cr from NYOO experience w i t h  problems 
t h a t  f u r t h e r  work would be profitable. 

Decontaninaticn a t  Vulcnn S t e e l  Ccmpany 

W i t h  t he  terminat ion c f  AEC work a t  Vulcan CbW.c.ZbIe SlbereL 
a doccntaminaticn program was c u t l i n e d  and d u r i n g  the mcnth of 
Ju ly ,  the progress  i n  th i s  r e spec t  has been inspec ted .  k thorough 
r a d i a t i o n  survey was mado inc luding  r a d l n t i c n  readings ,  d u s t  
samples and water samples. The r e s u l t s  Ind ica ted  that ,  i n  genera l ,  
decontamination procedurss i n s t i t u t e d  through Jul;. had been q u i t e  ' 

e f f e c t i v e .  Fur ther  s t e p s  w e r e  i nd ica t ed  and s p e c i f i c  reccmendo- 
t i o n s  were m3de i n  order  t o  f i n i s h  t h e  job.  

Ven t i l a t ion  Chazwes a t  Norton Company 

On May 25, a f l e l C  v i s i t  was made t o  the  Nortcn Company, 
Chippewa, On twio  t o  determine what measures were necessary  befGre 
the  con t r ac to r  could proceed w i t h  t h e  productifin of  bs rg l l ia  
shapes, A11 t he  rsccnmendations made aa a r e s u l t  o f  this d s i t  
were i n s t i t u t e d  by the Horton Ccmpang and a follow-up v i s i t  was 
made on June 30 t o  inspect t h e  new hoods and observe the  loading 
ops rz t i cns  w i t h  modified c o n t r c l s  i n  use. The a n a l y s i s  of a i r  
samples co l l ec t ed  on June 30 as compared w i t h  those taken  on 
May 25, a r e  as f o l l o w s :  

June 30 ihximurn airborne berg i l ium 4.5 

concentrat ion i n  ug/m c f  a i r .  

Dai ly  weighted average bery l l ium 30.0 
ccnc n t rn t io r*  fcr mold loaders  i n  
ug/ms of a i r .  

The improved. v e n t i l a t i o n  c o n t r c l s  have reduced the  
maximum a i rbcrns  m n c e n t r a t i c n  by a f a c t c r  of 610 
and have reduced the average daily sxposure t o  the  
loading r c 3 m  perscnnel by a f a c t o r  of  150. 

Apprcval was thercupon given the  Norton Ccrc?my t o  prcceed. This 
i s  an exce l l en t  example of t h e  imprcvoment t h a t  c m  be brought 
about by i n s t a l l a t i c n  of properly designed v e n t i l a t i o n ,  even f o r  
opera t ions  which r equ i r e  r i g i d  c o n t r o l .  
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Radon Meusurins Eauipmont 

Equipment t o  measure environmental d r  and b r e a t h  
samples f o r  radon was required because s i m i l a r  f a c i l i t i e s  were 
avc i l ab le  only a t  considerable  cos t  and only a t  t w o  o the r  places.  
Furthermclrc , our requirements exceeded the  crmbined capac i ty  of 
t h e  ava i l ab le  f a c i l i t i e s .  Hccordinglg, the  NYOO Health I n s t r u -  
ments L a b o r a t o r 7  designee radon counting equipment. I n  view of 
c e r t a i n  e l e c t r i c a l  problems it was necessary t o  des ign  t h e  u n i t s  
c a r e f u l l y  i n  o rde r  t o  avoid spurious counting Cue t o  t r a n s i e n t  
phenmena on a pcwer l i n e  and raeiatcd dis turbance from businoss 
mrchines, mc t o r s  , and o the r  power appl iances .  
were success fu l ly  overcome and 2 u n i t s  a re  i n  ope ra t ion  f o r  rou t ine  
work. Three a d d i t i o n a l  un i t s  w i l l  be placed i n  opa ra t lon  wi th in  
the  noxt two weeks and within approximately 6 months, i t  i s  ex- 
pected t h a t  ms t  c f  the more d i f f i c u l t  opertxtional problems w i l l  

These prcblcms 

I be sclved.  

The radon equipment i s  unique i n  t h a t  i t  uses  an all 
n e t a l  vacuum system, o c a t a l y t i c  2Loxidizer and a r e a d i l y  de- 
EIGUntslble s t a i n l e s s  s t e e l  i c n i z a t i o n  chamber and, e l ec t rode  as- 
sembly. The c i r c u i t r y  represents  a marked advance i n  view of 
i t s ’ u n u s u a l l g  h igh  s i g n a l  t o  no ise  r a t i o .  
i t y  qf the  equipment has been checked carefully and i t  is c e r t a i n  
that i t  can convenient ly  bc run w i t h  backgrcunds less  than  50 
counts per hour. kJith v i r g i n  chambers an2 e l ec t rodes  (uncon- 
taminated by radon o r  o the r  radium <augh tc r s ) ,  chmbers  having 
bacbgrcunds less t h a n  25 ccunts per  hour have been found. These 
l c w  backgrouncs assure  the  p o s s i b i l i t y  Qf measuring radon quant i -  
t i e s  i n  the crc2er of  10-13 c u r i e s  w l t h  considerable p rec i s i cn .  
k l t h m g h  the  equipment was specifically b u i l t  f o r  low count cpera- 
t i o n ,  designs of a modified co rn  
w i t h  a c t i v i t i e s  g r e a t e r  than loofE c u r i e s  have been ccmpleted. 

The ope ra t iona l  qual-  

c i a 1  s c a l e r  t o  p e r n i t  samples 

Dave lopment cf Condensers f o r  Alpha Survey 

Ijuring the l a t t e r  p a r t  of June, t h e  General E l e c t r i c  
Company, Syracuse, New York, infcrmed this  o f f i c e  t h a t  t h e  alpha 
p r spor t iona l  ccunter  u n i t  i n  developcient under NYOO con t rac t  
AT-(30-1)-430 could not  be completed iminediately due t o  d i f f i c u l -  
t i e s  w i t h  the energy storage c a p a c i t c r  under high humidity con- 
d i t i e n s .  This capac i to r  provides p c l n r i z i n g  val tnge t o  t h e  pro- 
p c r t i o n a l  counter probe and must maintain a predetermined vc l tage  
f c r  a minimum of 24 hcurs .  The condenser i s  normally charged t o  
about 2200 v o l t s  and cannot 10ak off more than  100 v c l t s  i n  24 
hours ,  
Chicago, which agreed t o  uneertake prcduct ion of 25 s e t s  of  con- 
densers  t o  meet cu r  s p e c i f i c a t i o q s .  Each sst c c n s i s t s  of 2 con- 
densers ,  cne o f  .02 d e .  and t h e  o t h e r  of ,005 tnf‘d. 
denser  had t o  have an inherent  r e s i s t a n c e  of a t  l e a s t  2 x 1014 Ohms. 

NYOO communicated with the  Condenser Products Corporation, 

Each can- 



The development wi;rk Df these condensers was addec? t o  the con t r ac t  
with General d l e c t r i c  who placed the c r d e r  wi th  the Ccndenser 
Products Corporation. 

On July 22, this c-ffice was n c t i f i e d  by the  C.P.C. t h a t  
the ccneenser problem klud been corn2letely sclved an< that they  
were prepnred t o  c f f e r  t h e i r  product on n ccm,lercial basis  t o  311 
users. 
m d e r  c?f 2 x 1014 tc; 2 x 1015 o h m  a t  n hun id i tg  c;f 95%. 
ccJn2enser d i e l e c t r i c  i s  f luore thene .  

The condensers the7 hac? pxduceC! hac! r e s i s t a n c 2 s  on the  
The 

Sunner Students 

During t h e  l a t t e r  p a r t  of May, five pos i t i ons  w e r e  
es t ab l i shed  f o r  ttsmpcrary work during t h e  surmer i n  the  KYoo 
Medical Div is ion  Lcborntorles fcr students i n  chemistry and 
e l e c t r o n i c s .  It was expected t h a t  these s t u e e n t s  w@uX!  a s s i s t  
i n  c u t t i n g  down ar e l imina t ing  the backlog of' r o u t i n e  wcrk that 
had. accurnulatcd. Such a program a_npearod d e s i r a b l e  a130 because 
i t  would f o s t e r  gcod ro lc t ivns  w i t h  u n i v e r s i t i e s  i n  this  m e a ,  
an2 would support  t r a i n f n g  a c t i v i t i e s  of the Conmission. 

Recruitment was bogun imnediatelg and c learances  were 
completed o n  f i v a  students, ths l as t  on ta r ing  c\n duty August 1. 
Two s tueen t s  have been assigned t o  tho ChonistrT Laboratory f o r  
rou t ine  analyses,. Two hav5 been nssigned t o  tho Heal th  I n s t r u -  
ments Laborator3 f o r  work o n  the cons t ruc t inn  sf l abora tory  
appnmtus.  
Sect ion t o  a s s i s t  03 t h o  cons t ruc t ion  o f  a fume chamber for t h e  
d i s t r i b u t i o n  of unifsrm p lan t  a tacsphsrss  t o  t e s t  equipment. 

The f i f t h  has bocn assigne? t o  the I n d u s t r i e l  h'ygiene 
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