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The Brcokhaven National Laboratory i s  now developing a reporting 
procedure f o r  future  use which i s  desiqned t o  give a comprehensive p i c tu re  
of the  Laboratory's a c t i v i t i e s .  This report f o r  August, contains a 
descr ipt ion of the BBL well-dril l ing program and the  r e s u l t s  of geological 
studies.  
of the  Department of Reactor Sciezce and Engineering a re  a l s o  included. 

A summary of the Reactor Complex construction status and a c t i v i t i e s  

Geological Studies 

As pa r t  cf the  Laboratory's radiat ion protect ion program the 

This network 
Geology Survey Group has been conducting an extensive program of d r i l l i n g  
wells and t e s t  holes i n  the cen t r a l  pa r t  of Lcng Island. 
will provide the water leve l  measurements, underflow and adsorption h t a ,  
and other  geological Information e s sen t i a l  t o  a de ta i led  knowledge of 
subsurface conditions i n  the neighborhocd o f  the  BNL. 

Sixty-two observation wel ls  a r e  being measured every two weeks, 
a d  f i v e  continuous recorders a r e  i n  operation. 
of sixty-two water samples have been received from Washington. The gross 
n a t u r d  rad ioac t iv i ty  from eleven surrples i s  very low, with ane exception 
at some dis tance frwm Brookhaven. 

Complete chemical analyses 

A lO-inch well t o  bedrock north of the  reactor  complex shows 
tha t  the  Lloyd sand aquifer  i n  t h i s  a r e s  has a much higher c lzy content 
t h m  i s  found i n  western Long Is lznd;  wzter cul  be obtoined f r o m  it  only 
with d i f f icu l ty .  In  order t o  t e s t  the  t ightness of the Raritm c l w  s e d  
over the Lloyd, a P i n c h  well WES d r i l l e d  1000 f e e t  from the  10-inch well, 
2nd It w a s  found, during pumping of t h e  lsrrger well, thp.t there  i s  no 
d i r ec t  cornmunicetion between t h e  Lloyd and the  overlying aqpifers  E t  t h i s  
point. 

Vith the wel l -dr i l l ing progran v i r t u d l y  completed, t he  
geologic staff i s  concentrating on experimentd work, the  monitoring of 
s t r z t e g i c z l l y  locskc-d wells . a d  t h e  gathering of data  on underfhw, 
adsorption, ion exchpnge, 2nd wzter l e v e l  f luctust ions,  Some prelimin2xy 
work wes done on d i r ec t  mepsurements of flow ra t e s ;  one r e t e  recorded ws1.s 

only four inches per  dpy. The method developed f o r  meesuring flow r a t e  
involved the  addition of metheno1 t o  the  concentreted ammonium chlar ide 
solution. 
t rpce r  solut ion t o  1.0. Thus, the t r m e r  doss not tend t o  sink, end e n  be 
followed f o r  much longer periods of time t h m  w&s previously possible. 

The methanol reduces t h e  spec i f ic  gravity of the  ammonium chloride 

Some of the s tudies  t o  be pursued i n  the immedi;.,te fu tu re  a re  
8 s  follows: hydrologic s tudies  ( including pumping t e s t s )  rechp-rging 
experiments, s tudies  t o  determine indices  of d i lu t ion ,  d i r ec t  f l o w  
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c,asureaents e q l o y i n g  t racers  , t h e  rout inizat ion of water a q l i n g  end 
&toring progrems, fu r the r  r e s i s t i v i t y  work, and seismj 0 fitudien t o  

of the  bedrock beneath t h e  Ll@Yd sand. 
da ta  obtained f r o m  t h e  t w o  deep wells  regarding ths configuration 

Two months ago the Assistant Director of the  TJ, t;, ~eoloeical 
Survey, the  Chief of the  Ground Water Division, and tho rtrprosentutives 
of t h e  Engineering 3 iv is ion  of AEC v i s i t e d  t h e  Laboratorj to review the 
work accomplished here. Arrangements were f o r  the 1lZc)l: t o  finnnce 
the-t part of t h e  

Reactor Science and aa inee r ine :  

work which i s  of primary i n t e r e s t  t o  tho survey 
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Production md Distr ibut ion Group, which hes processed over seventy orders 
f o r  r d i o i s o t o p e s  m d  1,7.belled comounds f o r  the  vprious s c i e n t i f i c  
departments o f  the  Lsborr.tory within the p;l.st s i x  months. 
items wore obtc.,ined from the Isotopes a iv is ion  r.t Oek Ridge: 

Most o f  these 

Tcstinn m d  Resep,rch. Much theoro t icc l  work i s  being dono i n  
studying problems which w i l l  p.risc during thc period of i n i t  id. oper&ion, 
i n  the  phesc between c r i t i c p l i t y  2nd high l e v e l  Operation. Much C C ? ~  be  
lecrned concerning routine operq,ting c h F , r d x r i  s t i c s ,  by n&ng c?.reful 
comphri sons between theore t ica l  predictions 2nd sger i rnental  perf ormaice. 

Meesurenents hzve been mede on the  qua l i ty  of the  graphi te  
zoderztor a d  i t  i s  found t o  be comperzble t o  thzt used i n  o ther  operating 
reactors.  Stmdardizp-tion work hp.s been done on seve r r l  neutron sources, 
by c o q m i n g  then with those at the  Argonne Nationel Leborr.tory. 

A study w i l l  be made t o  define, and perhzps extend, a s a f e  upper 
U n i t  f o r  the neutron f lux ,  which hzd been es tzb l i shsd  st about 
5 X lo1’ n/cm2/sec. 
propert ics  of grzphite,  end on some propert ies  of urmiun  n e t d  under 
react  o r  operating conditions 

Other s tudies  w i l l  be nade on the  so l id  s t a t e  

Much work continues on the s t ruc turd .  problems o f  the airh2ndling 
systcns;  the causes of the  i n i t i d  f z i l u r c s  h;?ve been careful ly  andyzed, 
and the  conclusions drawn from these s tudies  h w e  contributed grea t ly  t o  
the  revisions i n  design Pnd fzbricp.tion. 

A laboratory i s  being prepared f c r  the fabricskion, i n  furnaces, 
of s ing le  c r y s t d s  of both o rgmic  and inorgvl ic  materials.  

The Reactor Chemistry Laborstory i s  now i n  operation. 
most  of i t s  work hns been devoted t o  assembling s p e c i r l  apparatus such es 
2 high vacuum l i n e  of f l uo r ine  res i s tpn t  m z t e r i d s ,  f luor ine  handling 
equipnent, furneces with controls  f o r  carrying out recctions with s p e c i d  
gases, 2nd a high-vacuum l i n e  of conventionpl design. 
i s  expected t o  furn ish  much besic  infornation on the  reactions of f luor ine  

TO dzte 

Use of t h i s  equipment 

conpounds. 

A careful  evaluation of the propert ies  of the  reector  sh ie ld  
Since t h i s  i s  the f i r s t  sh ie ld  of i t s  type t o  be b u i l t ,  w i l l  be made. 

prec ise  informztion on i t s  performvlce w i l l  be cf gre2.t i q o r t z n c e .  
sh ie ld  i s  perforzted by one 12 inch squzre hole, which w i l l  zcconmodate 
l a rge  experimentnl a p p s ~ t u s ,  end by e nmber of 4 inch square holes, which 
w i l l  be capable of re leas inc  collim&ed neutron beans. 
s e v e r d  other ?.tonic energy l ;?borstories w i l l  j o i n  Brookhmen i n  (t collc- 
bors t ive  progrm of study on shielding problems, 
of vzrious mt e r i d s  2nd coriposites w i l l  be neasured. 

The 

I t  i s  plmned ths t  

The shielding propert ies  

&rly s tudies  on the  waste dispos?? problems indicated the 
necessi ty  f o r  en extensive waste hmdling,  storage,  rad treatment system. 
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dim!!a 
A conccntrztion proccss, t o  .-cconplish 9 reduction i n  t h e  volum of 
s tored l iqu id  wastes, is b2ing dcvelopcd. P i l o t  p l -n t  s c d c  runs h-ve 
beon mdo,  Pnd the  design of t h e  present systcn, with sone inprovenents, 
appenrs t o  be Frnctic;..l. 
concentrnted l iqu id  wr?stes, ;?nd the concentrp-tion o f  rndioactivo isotopes 
i n  bioloGicpl system rcprcsentztivc o f  scwn-ge t r e q h e n t  p l en t s ,  z re  
under study. 

D-c  problcns o f  the  pernment d i s p o s d  of 
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SECRET 

VI. mm& 
An account i s  given o f  the  par t ic ips- t ion o f  the  Medical Division 

,11 the start-up of beryllium operations at Luckey, Ohio, 
:f special  i n t e re s t  a re  described. 

Severel f i e l d  t r i p s  

Start-Up at Luckey 

By l a t e  1948, several  considerations suggested the need of a new 
f a c i l i t y  f o r  fu l f i l lment  of AEC beryllium requirements. Brief ly ,  these m a y  
be outlined as f o l l o w s :  

1. lTeighborhood cases of i l l n e s s  i n  the v i c in i ty  of b e r y l l i u m  
producing p lan ts  had indicated tha t  extraordinary measures were 
necessary t o  cut down the  amount o f  beryllium i n  plant eff luents .  
This would be at considerable expense and a t  the r i s k  tha t ,  even 
with improved control ,  a s m a l l  number o f  neighborhood cases might 
turn up i n  densely populated area. It seemed advisable from t h i s  
point  of view t o  have a new f a c i l i t y  i n  a sparsely populated region. 
In  addition, a new f a c i l i t y  could have adequate control b u i l t  i n to  
it  at a minimum expense. 

2, A f i r e  had occurred in  the  Lorain p l m t  o f  The Brush 
Beryllium Company rendering it  unfit f o r  fu r the r  product ion without 
subst sat i al expenditures f o r  r e8 t or2.t ion. 

3. A new process had been developed which held promise Of 
producing beryllium at about o n e h a l f  the  cost cf processes thzt. 
were then in  use. 

4. It was ant ic ipated tha t  the Ccmmission's need for beryllium 
w o u l d  increase a d  tha t  therefore  fu r the r  production c q a c i t y  would 
have t o  'be made availEble. 

It was accordingly decided ea r ly  i n  1949 t o  bui ld  a completely new 
production p lan t  on the s i t e  of the stmd-by magnesium p l m t  then owned by the 
wzr Assets Administr9,tion j u s t  outside of Luckey, Ohio. 
scrztch,  the ABC wos able  t o  teke zdvvltage of the  points  elready c i t e d  by 
bui lding a new plant  t o  be operated by The Srush Beryllium Compmy m d  loccted 
i n  an i so l z t ed  erea with a very l o w  populetion density.  

3y s t a r t i n g  f rom 

In the course of p l m t  design, frequent conferences were held between 
engineers o f  the  Medical Division and those of the  Brush Beryllium Company t o  
devise mzteeriels hmdl ing  procedures znd ewipment, process equipment a d  
ventilp-tion f a c i l i t i e s  which would enable full s c d e  g lan t  operations with air 
concentretions not exceeding the l i m i t  s e t  by the  Medical Division f o r  s d e  
working conditions. A procedure was set  up whereby the  Medical. Division would 
tdce p e r t  i n  p re l iminay  design discussions and would Pgprove t h e  f i n r l  
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irewings before the  beginning of construction. 
i n s t d l z t i o n ,  Pf te r  inspection revepls t ha t  i t  i s  s a t i s f m t o r y ,  the  Wcdicp-1 
Division i s  t o  be no t i f i ed  2nd I n d u s t r i d  Hygiene personnel will v i s i t  the  

On completion of  t he  

t o  survey the  p l m t  dmosphere. 

%erF.tions w i l l  be stF.rted m d  t h e  process continued f o r  8 suf f ic ien t  
period t o  e n A l e  a. complete evd.u;ttion of t he  employee exposure, and w i l l  then 
be shut down. 
estima,ted m d  the p l a t  w i l l  be zdvised t o  operp.te i f  adequate control i s  
obtained. I f  t h i s  i s  found not  t o  be t h e  w s e ,  modificFkions w i l l  be 
recommended. 

After  ;?n;?1yticpl r e s u l t s  a re  obtained, the  exposures w i l l  be 

Consistent with t h i s  procedure, t he  f i r s t  s teps  i n  the  ore processing 
were inspected on August 2, m d  iqprovPl WRS given t o  commence operation of the  
following equipment: 
3) ore pre-heF+ter, 4) e l e c t r i c  ore furnax,,  5) f r i t  bucket m d  6 )  miscellmcous 
m a t e r i d s  hmdl ing  equipment. Sanples were tpken rt R s u f f i c i e r t  nmber of 
locztions t o  give en estimzte of the rnminum possible  cmosure t o  personnel 
during t h i s  port ion af the  operption. 
a m ~ ~ ~ i n m  of 6.15 W/n3 of P i r .  

the  furnp-ce door eat a time when the furnece WP.S plug ed end fuming. 

s i n i l p r  s q l e s  which ifere t&en during the  previous p l m t  oper?.tions at Lorain 
which showed something over 200 ug/n3. 
coqa - i sons  of the inprovenents brought fibout by incorpor&ing good design in to  
the  p l m t :  

1) d m  u n l o d i n g  Pppa%tus, 2) feed weighing q q a r : i t U s s  

Six air smples which were t&en show 

i 
The highest s t ap le  WES tpken d i r e c t l y  behind 

A similar 
smple  t&cn during normel a e r n t i o n  showed 0.3 ug/m 5 . This conpaes  krith 

The following t ab le  gives fur ther  

I A i r  Concentration 
A i r  Concen- Corresponding Operzt ion 

A t  Lorp.in t r a t i o n  
S m d e  Locrtion (ug/n3) rug/n3, 

Generd a i r  i n  f ront  of furnece 0.04 
while operating. 

Breathing zone of furnclce operztor 0.09 
while pouring. 

450 

1350 

Lozding d m s  onto skip hois t .  2.0 400 

It c m  be seen from these f igures  tha t  t he  reduction i n  air beryl l inn 
concentration WES i n  tha  order of epproximately lOOOfold Pnd thr-t t he  Everage 
concentrPtion i n  the  a -ea  i s  well below the 2 ug/m3 f i g u r e  which has been se t  
2.s a x x i n m  ?,ver?.ge f o r  i n d u s t r i d  atmos9heres. Accordingly, q p r o v d  W c r s  
given t o  begin f u l l  s c d e  production operations i n  the beryl  f r i t t i n g  
department. This department w i l l  continue operations u n t i l  Sept. 10. 

On Sept. 6 the  second operationql s tep,  t he t  of su l f z t ing  the beryl  
fr i t ,  w i l l  be st2zted. 
engineers of t he  Medic;?l Division t o  v i s i t  Luckey m d  m k e  a sirniler study Of 
the  su l f a t ing  operations which w i l l  be followed by P conplete a n d y s i s  Of the 

On tha t  d ~ y ,  a v i s i t  has been scheduled f o r  one Of the  
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ha?dl ing m d  frit operations s o  t hz t  a weighed d a i l y  exposure of personnel 

d i l l  be followed RS each depprtnent of tho plFAt i s  put i n to  f u l l - s c d e  operp<tion, 
t h i s  depmtnent my be obtained f o r  the record. This i s  the  procedure which 

,J 

F ie ld  Work 

The Ncdical Division, a6 ppr t  o f  i t s  routine work, oar r i e s  on rpdie-tfon 
surveys, spf cty ;?nd f i r e  protection inspect ions, i n d u s t r i a l  hygiene investigptions 
o f  v;?rious types, ;.nd s m i t c r y  engineering studies. 
included i n  t h e  monthly report except when they ?.re of unusud i n t e r e s t  o r  
s ign i f icmce ,  During the nonth of xqqst,  s e v e r d  non-routine f ie lA.  s t r i p s  
were nnde which ?,re b r i e f l y  sentione6 a s  a exr?nple of t he  var ie ty  of problem 
with which the  s t a f f  hes t o  ded. conpetently: 

These Ere generally not 

1. The Navy Ordnrace Depot A t  Earle, New Jersey, has agreed t o  
cooperate with t h i s  o f f i ce  i n  the dispospl of s l i g h t l y  contzuinP-ted 
wmtes by dunping z.t see,. 
be pecked loosely i n  the ccse of l a rge  units, loaded on trucks at hidfiesex, 
m d  ztonitored. There w i l l  be per iodic  shipnents f r o n  Xiddloscx t o  t h e  fkvy 
Depot whore the  n a t e r i r l  w i l l  be u?lo?.ded by the Wavy civi1ip.n personnel 
m d  Middlesex labor ,  if needcd, f o r  s torrge i n  ?n outdoor aree. After 
su f f i c i en t  mcunulntion, the i'3cVJ w i l l  1op.d the n&eri?.l on en LST (deck- 
lozd) 2nd i t  w i l l  be dunped n m u d l y  100 n i l e s  out p.t see where the water 
is 2.pproxinatel;l S O  f&hons deep. 
Section instructed the  XTavy i n  proper net5ods for s?x€e:varding these 
op e re t  ions. 

Contminnted n,-.-terial w i l l  be drunned or w i l l  

A representp.tive of the Xzdintion 

2. A nercury s p i l l  i n  the Pupia 3uilding et Colmbie University 
WES reported t o  t h i s  o f f i ce  2nd at t h e i r  request, a survey was nade t o  
deter2iine the  extent of contpainp-tion. The ;?re?- WRS thoroupbly surveyed 
2nd s e v e r d  spots of high contXiinEtion w e r e  found. BeconTendztions 
were made f o r  a f l o o r  c leming  Frogran  2nd f o r  f i x i n g  t h e  non-removable 
nercury with wettable sulphur and water. 

3. A f i r e  inspection w s  nade at the  I4etals Sel l ing Corp,,  Putnm, 
Connecticut, where approxinately 120 pounds of imgnesiun i s  stored. It 
was found thet tha  f i r e  protection w e s  en t i r e ly  uns?Aisfactory a d  it 
I s  believed tha t  if a f i r e  were s t p r t o d ,  it would r e s u l t  i n  the conplete 
destruction of t h e  p l a t  m d  of the  mgnesiu-?. 
novel recomondztion w m  nede tha t  t h e  x @ e s i u n  be renoved f r o n  storage 
and placed i n  t h e  open i f  i t  car-not % e  s h i p p d  o r  stored i n  a fireproof 
bui 1 ding, 

Accordinglj, t h e  soa&whst 
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