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I f i r s t  introdiuced Drs. BLo&ey R. Beard, John BIzmlo, and llaoms 
Francis, Jr. of the Armed Forces Epidemiological Board to the group 
and set the 6c:ene by &etching the sitwition according to the 
following outl.ine: 

I. 

,. z. 

3. 

Introduction: R e a s o n e  for this conference in very 
general terms. 

Sourceti of pressures for this study: Intern81 and 
external. 

Reasonii for emphasis on epidemlol;Ky of the probl- 

- Data -- which comprise a skeleton of the problem. 
a. in Galesville sandstone aquifer (-I to 40 x 

10:L2 C/I) while surface waters ere -10-14 C/L 

DrCnking t h i s  water increases Ra226 content in man 
as proved by radon breath determinations. 

b. 

c.  Eqpected effects  of chronic osteal radiation, 

1. osteogenic earcoma 
2. carcinoma 
3. leukemias 
4. chronic microscopic and/or radiologic bone damage 

d. Difficulties encountered tBua far, 

I .  retrospective procedures 
2. low incidence of effects  
3. aelecticzn of control population 
4. iIpgularlties i n  sources of data 
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Dr .  Bruee emphasized the problems of low-level effects  and the s ize  
of e f fo r t  required. 
would lead t o  data for  computing "safe levels", 

There was the poteibi l i ty  that these studies 

Dr .  Beard asked t o  be reasqured that the problem vas radlation, not 
chedcal toxicity, 
i n  type rather than d i rec t  and poeitive. 

The evidence offered woa negative and e l idna t ive  

Dr .  Rose then described haw they happened t o  begin work on the problem, 
nsmelp, the ver i f icat ion of the  MPL for -226 for  the Handbook. 
then described the fac t  thet tben are -era1 mmns of measuring 
Ra226 i n  man, water, and bone. 
whole body counter detection in man. 

the isotopes of interest, since they behave l i ke  Ca* and are absorbed 
from the gut and go t o  the bone, 

D r .  Lucas then described the detection and measurement of Ra226 i n  w e l l  
waters axxi the significance of t h f s  a@ a aource of ~ a 2 2 6  for people. 
The aquiferous snadstones run frola 4 to about 40 uughiter--the 100 uug 
being the limit: for 1 6 8 - b ~  occupation81 exposure, 
centrations io & in part  to the fac t  thpt Yel l  w a l l s  are not sealed 
and water csmesi in from all  strata through which the well is bored. 

He 

%€e claims tht 10°9c is the l imi t  for 
He descrfbed in  a general way 

the d i f f i cu l t i e s  of measuring tCCW8tely the kVel6 Of Ra226 +nd m2=, 

The range of con- 

Because the larger cities need more water, they have to bore in to  
deeper strata which have lower ita226 contents; the highest levels are 
found in the muidstone strata j u s t  below the capping layers. 
when a c i t y  grcws above 3OOO or so, it drills deeper and hence i t s  
water changes t o  a lower content, but -re Pe-, NaC1, etc. 
They W e  not rea l ly  looked for correlation of Ra226 with the other 
elements present in the water. They hwe run a number of single samples 
of water but hive not done much i n  the way of repeated saonples or  spread 
out into other s ta tes .  It looks as i f  the w a t e r  sanrpleo w e r e  takenm 
the basis of convenience rather thag a systematic plan. Their method 
of collecting ltheee data leaves soarething t o  be desired as i t  is  done 
by m a i l  with a questionnaire, 

The eaeples are analyzed by separating off the En222 and deterraining 
this by sc in t i l l a t i on  counter. 
per  technician pe r  year, but huve actually only about 500 water anal fbes. 
They have Bone only 25 Ea228 analyses and about half have enough Ra 238 
t o  be important, but i t 8  occurreace i s  not predictable. 
dosage per unit  is greater t b  that of Ra226, t h l s  lack of Ra228 
analyses makes the simple ita226 dats equivocal. 
that Razz8 is n o t  found i n  the absence of Ra226, but because only 25 
samples have been analyzed, I feel it 18 unwise for them t o  generalize 
on the t o t a l  radiation dose t o  bone. 

Also, 

They can do abut loo0 water analyses 

Since Ra228 

It is  true, however, 
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Dr. Stehnay eliadinated a11 met'laode of Paalyrcs for accurate total 
body burden of RaU6 except the R&2 method for k d e n s  which would 
result from ingestion of these w a t e r s .  

In order of increasing anreliability of e q t a t i o n :  

1, Ra226 Ln *le body arb, portioao frae cadmers, biopsy 
catcrhl, or amputated parte. 

2. Whole body Rn breath sasplea. 

3. Bone mmples ) 

4, Tooth saaq~les)  
We do not krve factors to corapute ' total body data from tbese. 

6.  Content of Ra226 in food and water as measured, assuming 
in ctddition the rate8 of ingestion. 

(Whole body comntiag is not good for  this purpose 80 they e l a h  that 
LOa9, is the threshold for detection.) 

Obviously they prefer the laethod utilizing the Rnz22 breath sample 
technique using the 70% excretion figure and Rn-free air  for breathing- 
colleetion. The7 Bavc bees trying to work up correlations between 
these various eetbodo of estimating body burden. 

In general, the people dr iddng these waters a t  10 uuc/li ter  b v e  
total body contents of the order of 3.5 x 10-10 curies of Ba226 corn- 
pared to 0.1 to 0.5 x 
drinking 1 uuc/lfter water. 
d - 2 6  for the I l l inois  population. 

(maybe up t o  1.0 x lom1*) for other people 
Water seems t o  be the major source of 

Dr. A s h e r  Ffnkel discussed the problems of bone collection. 
sited tbat a physician is needed who can speak as a colleague to  medical 
societies, etc., but aost inportant to make personal vteitrr to the 
pathologists of hospitals in the interesting areas; pcrwnrl  contacts 
are the key. 
sage of his prciblesm, one of vhich is securfng a large enoagh sample, 
as 10 grams of bone is the least rnountwldch is  useful for analyeis. 

He -ha- 

S i t i l l  he does have trodles tn collection, and he described 
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Br. Brues  discuesed the problam from &he rtutdpoint of a contlnuraa 
of doeoges from Ba or Th deposited under differeat  coaditAons, uld  
w i t h  relation tcr  problems of threehold rad 
of the dose-effect c u r v w ~  

Dr. Ea8terlik described the human high-level mterials avaflablc for 
etadg. 
had received Ra:226 for therrpy or uho were d i a l  painters. 
aut searching for people, especially those w i t h  low body burdens who 
don't get  in to  dinical trouble and beme do aot come t o  anyone's 
attention; he tlhinks there aay be liooe tbuaads of such people. 8% 
has tow sotme 1243 people with bur- of 0.1 me, o r  less; his t o t a l  
roster i s  about 163. 'Ilhe cUef effects seen are ascgt5c necroets 
and reabsorption of wight-bearing bussea, corrsd trabecular patteras, 
and thickening of the corter of tha fenur. 
lesions at 0.001 uc, and definitb chmges r t  0.01 to 0.0.69 uc. 
Malignancies have shown at the 0.5 to 0.99 uc level. 
h e  the highest incidence in the northeastern stuteo and lowest i n  
tbe western states. The osteogenic tumors run about 50% i n  most 
surveys, Ewing's are 5 t o  30%, nualtiple aryeloppas are 2 to 50% (the 
wide variation $8 due to  c lamifk8t~on--bone or l a u k d r ' l ) ,  and 
Paget's disease d e s  up alrsoat a11 the rest. 
more c-n i n  males than females, about 5 t o  I ,  and the femur is the 
most frequent bone. 

l i aea r i ty  or nowlinearity 

.. 

lncludQii were the 44 pr t ien te  fn cbrc Elgln State Hospital who 
€le b86 gone 

Be hur seen daieal bone 

Sone tmwrs 

O6t@Og@dC ttsnrxs are 

Br. h r b a c h  described hio  e f fo r t s  t o  get the bone trnnor data from 
llfinois correctsd for  acazracy 8nd claeoified as t o  boue diseases, 
race and uex. The a r t i f a c t s  i n  these recorda are so forge as to  
destroy one's confidence in  death certfflcates; #me differences are 
based on t b  criteria of disease os used for registration purposes 
since the nosol.ogy may change every 10 years. (In 1940 the new 
nosology reduced the bone tutraor rate from 2.3 x loo5 to 1 . 2  x 
overnight! ) 

Inclusion of jawbone tumors makes the rates very irregular and cauaes 
divergence of the a l e  and female rates. 
of these are due to  extension or mrttastases of twmrs originating 
e l s e w h e r e .  Aliw, "j8wbone tuzaoi' frequeatly tnems a tumor of tbe 
"area of tbe jaw."  
40-601 of the total reported as "bone tuP#lr." 
National O f f i c e  of V i t a l  S t a t i s t i c s  (Department of rreW), he plans 
to study the viariatims in I l l i no ie  hoepits1 dirgnoses by patb logis te .  
It s e w  clear that Auerbach is more interested Ln why h t f i  certifi- 
cates are vhat they are rather thun the Re-bonc problem per se. 

Mariy, i f  not nearly al l ,  

t2e feele that true bone tuezots make up only about 
Working with the 

The date do not allow one to identify the location of different ia l  
rates of bone tumor incidences during tbe pure 11 years. That  they 
b e  to  go back and correct for the oncutahties of the death cer- 

' 4 3 p  only one oq the lppjor Vdacht 8 ,  there is qo 
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correlation of Ugh levels in w e l l  water with high bone tumor area8 
on a county or other pol i t ica l  unit basis. 
been a uhift tn tha copposition of the water supply camposition as 
sopre tarwaa ~nlu:ged. m. Auerbach also uses yeare at xi& to multiply 
incidence rata fn order tQ get cumeaiently large d a m  for atr t lcp 
tical ptapo.sc6; but because his years at  risk are arbftrary, starting 
from 1940, be =ret as~tllrpe s t ab i l i t y  and a large enough population to 
give an average age-of-death rate distributioa.  

(Note that there has also 

Dr. Amrboch dincussed the difficulty of applying 8tatisti-1 tests 
to data of thfs kind Where the natural rate of ixidence =e 60 very 
low, 
come thio defect. 

Iie felt, I m v e r ,  that the population was large enough t o  over- 

Thexi 1 sMfitd the line of ohonght by wggestbg t k t  we uhould examine 
contapfirpted peirscns for radiological chaqeo aEtd histological changes 
ami relate 
wae not the best end point. 

T e e t h  frotn Joliet and Chicago are being amtlyzed for 
whether they w i : L 1  be of any use for screening putpou%s. 
don't seepa to be of value, but they arzy be. 

t o  the ga226 water consumption, tht a bone tumor 

to  see 
So far they 

Dr. Ramcirr mggested f e r t i l i t y ,  abortions, aisccptri.geCr, or congenital 
abnonllalitfes (Gentry) might be a amre useful end pofnt, 

The group e l id inated length of l i f e  and 'leukemia as end points for the 
Ra water e f f e t e .  ("he radiat ion from the Ra226 in the Rockport boys 
gives about30!arrud t o  the bone, in addition t o  the 120 mrem from a l l  
other sourcks--'90 m r  from cosmic and ea r th  radiation; 25 mr from 
internal &*; and 6 mr from C14.) 

Finally, after !much discuseion it was agreed that the technical aspects 
of the radiometric procedures vere well developed, ba t  that the epi- 
demiologlcal (dmgraphic) aspects of the problem needed assistance 
and clarification. Dr. Francis, with the rteelstance of Prs. Beard 
and BiEzolo, indicated that they will try t o  ccme up with a ctatement 
a8 to the feasibility of carrying out the necessary Cpidepiological 
procardurea to conrplement the rsdiologfcaf raerasurmmnts. 
forward thfs by letter to  us. 

They w i l l  

On the whole it appears that  things mt re lat ively mmthly,  although 
everyone seemed to sense the undercurrent of question about the future 
of the existing A?U prograaas. 
the attitude that they knew a l l  there was to b o w  abwt the problera 
and were not receptive to questions and cownents. 
Auerbach were more receptive but clearly intended t o  pur- their OM 

Drs. Rose and Luuo continued to express 

Dra. Bruea and 

- nted 8 very cture - 
cn 
w 
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A curious fact which came out was that P-uerbach i n  developing the 
incidence of bone cancer by county bad not correlated these data 
with the different levels of radioactivity i n  the water samples. 

Dr. Francis gave hila a h i t  of a hard time for  using the highly 
artificial comity boundaries instead of a grouping meaningful to 
the needs of the study .  This is an example of the disconnected 
piece of work wliich cropped up several tims. It: is the sort of 
oversight that imuld not have happemed had a single person been 
responsible for the direction of a l l  phases of research on this  
problem. 

I can't really :my that the total presentation was something to be 
proud of,  but i E  looked on as prellairurry data i t  5s not too bad. 
It a t  least i s  :sufficient to allow one to plan the final big experi- 
ment 5n a relialble way. 


