
- oim I39 U. S. ATOMIC ENERGY COMMISSION '7 2 hE3 WY 
Project  Proposal f o r  Research and Development A c t i v i t i e s  

6Includes ID0 NRTS 
L3. Direct Manpower (Man-Years) 

No. of Man-Years 
fl 1965 Fy 19 Ah Fy 19 67 

A. S c i e n t i f i c  and Engineering 2.0 2.0 2.0 
B. Other Technical 2.0 2.0 2.0 

5.0 5 .o 5.0 

C. Other (Including Administrative) 1.0 ~ e ,  3 e 0  

Total 

Average Salary per  Man-Year $8,000 $8,000 $8,500 

14. Cost of Related Construction Projects  COLLECTION cEp27- 
30  s FLC-430 780673 

* ~ ~ J =  - flu Construction completed FY 1964- 
BOX NO q@' e 

2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9. 
10. 
11. 

iMaterials and Services 10,000 
Fuel Fabrication 1,000 
Misc. R&D Subcontracts =,OOo 47 7,500 
I r rad ia t ions  ( .6)  3,000 
Test Reactor Other (.7) 
Reactor Fabrication 

NRTS Expense* 
Expendable Equipment 

\ Indi rec t  Expense 
. /I; 

Related Capi ta l  Equipment g , &  
/ 

$ 52,000 $ 101,OOO $ 56,000 Subtotal  

B. Non-Contract Expense 
1. Special  Reactor Materials 
2. Computer Time 3. Misc. Materials and Services 3,000 4,000 4,000 

Subtotal  

Total Operating Costs 

Contract Kef. No. 
Contract Page No. IDO Page NO. ,/ 

Form le 
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15. 
dose from radioiodine8 Se 1l0rmaLly the control lhg Ward in affluent releases 
resulting f r o m  reactor excursfons. 
dose from ingestion of radioiodine8 through the milk cycle could be orders of 
nxqpttucta greater than the radioiodirPe M a t i o n  dose. 

Caaracterization of the behavior of' rstdioiodinee, has been the subject of investl- 
gation in the last few pars, e sge ic iw  in England. 
mental conditione in &gland and the U n i t e d  States, the Western Skake, in par- 
tic-, reduce the coaPi&nce with which one can apply these t ea t s  results. 

Purpo se and Need - lj6nvironmental mu?asuremante have shown that  the potential 

The Windscale accidsnt demonstrated that  the 

. 
Differences beiiween environ- 

In  the past, the u) IEealth and Ssfety DiviBion has t&en advantage of p;lanned and 
accidsntal releases at the NR15 t o  investQate the behavior of' rckUolodine* 
k v e r ,  because t e s t  operations dictated the release conditions, this mthod is 

these and other reaul ts  at the NRTS and t o  allw extrapolation of resulba to cmy.l$ 

A research program quite similar to  t ha t  reported by Garnert/is currently In 
prograss which involven a wries of controUed releases. 
project is designed to evaluate the relat2omhigs between (1) the concentration 
in air t o  the concentration deposited on veptat ion,  and ( 2 )  the BalDunt of r d i o -  
Iodine on vegetation and the resultant concentration, in a CQW'B mwC. 

t W - C 0 1 3 S a  and is l M b d  in i t s  I'f38U3.tS. Them StiU &@t BL W e d  t a  vrerif'y 

local i ty  I 
8,. / 

Specifically, the CEST 

16. 
of the potential biological hazclrda of radioiodines which could be released in the 
forthcoming ST?WX%W and WFT programs a t  the fsRTs. 
e.re d i r e c t l y  related to an evalmtion of effect of retdioiodims f rom weapons 

Relationship of other Projects - CEXC data is useful in providiag aetimatee 

SOLIE aspects of this work 

-8t-e 

Ideally, the CERT project would yield d a h  which would permit detai&d examination 
of a U  the interacting parmters which determine the ultimte radioiodine content 
In milk. 
analyslrs of planned releaseo as w e l l  as Q mew of evaluat ing the hazards and 
mqnl tude of an accidental rehase. 

This would allow more real ist ic  predictions of iodic hazardfs in safety 

17. Accomplishmnts during FY 1965 
and accepted by ID-&alth & Safety Division in July of 1964. 

The experlmntal dairy farm was completed 
This $6 a thi r ty-  

acre farm, complete w i t h  fences, corral, a dairy b m  and irrigated by either 
flooding or sprinklers. 
no 6tand w a s  obtainad before freezing weather occurred. 

Grass was planted and watered in the fa l l  of 1963 but 
The grass was replanted 

h tho spring of 1s40 

The second major t e a t  was conducted i n  S e p t e a r  of 1w. 
an attemgt t o  verify results obtained from the preliminary t e a t  i n  May 1963, the 
major difference being the we? of irrigated paatureE The data gained during the 
second t e s t  is oumwized 88 follows: 

(a) 

This teet wa9, essentially, 

950 &i of gaseous iodine-131 was released a t  mibient temperature under 
R 
3rJ 
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moderately unstable meteorological conditions, with an average w i n d  s p e d  of 

Y!he amrage depoeition velocity was G . 9  - + 0.59 cm/mc. 

9 m/seC* 

The e f f ec t im  half l ife on grass, as measured by two different sampling 

obtain the former v a l G  was the same z s  i n  the preliminary t e s t  (tl/2 3.5 days). 

 he ratio of contaminant i n  d ~ k  (pci / l i ter)  to  that on grass ( ~ i l g r a m )  was 135. 

techniq-8 4.23 + 0.45 8& 5.50  + 0.35 days. The technique Wed to 

The peck act ivi ty  found in milk occurred two days after the reletwe. 

The effective half lifa in milk (determined after the cow8 were removed from 
contaminated paeture) was about one d.ay, dur- the first 4 or 5 days the 
cows yere off the bot pasture, and then It increased somewhat. 

, 
ii 

A supplemntary t es t  was conducted in December 1964, with the mieased vapor p'ets(Ing 
over snow. 
mteorologica  parmters on depoeition velocities. 
(340 &I) 88 before was wed. 
0.22 + 0.05 cm/sec. 
s t a b z  dayt- conditions. 
is pl-d during early spring in 1965. 

The major obJactive of the t e s t  was t o  evaluate the 3nflwnce p 
The same rebase system 

&an deposition velocity over snow was found to be 
This release took place w i t h  a man w;tna speed of 6 m/sec and 

A release of the 0a1m type, over bad ,  dry pasture grass 

18. Proposed P r o e m  f o r  FY lw - A t  bast  two more major tests are planned f o r  
1$6. Of primry concern W i l l  be: (1) ths influance of changes in chemical 

form and/or chemical reactivity on the behavior of iodine-l3l; t h i s  w i l l  primarily 
involve organic iodides, and (2) the behavior of radloiodlne releamd during a 
simulated fLbel-elewnt meltdam. mi6 w i l l  invalve a s ta in less  steel clad u02 
-1 samgle, which w i l l  be irradiated in the M!l!R. 
specially designed, shielded, Induction furnace (property o f  General meun2cs/ 
Fort Worth.) It l a  planned that the meltdown and f iss ion product release portior, 
of thie test will be accompllehed by subcontract. This release w i l l  occur about a mile u 
wind of the experimental dairy farm in order t o  approximate 8 uniform distribution 
of a c t i v l t y  on the pasture. 
low t o  adequately measure, corngarison and ra t io  techniqw w+U. be used by measuring 
the activity of the shorter lived iodine isotope8 on a i r  samplers, vegetation and 
milk. 

radioiodine. 

Mel t ing  w i l l  be prformd in a 

If activity levels of 1-13 on the pasture are too 

The scheduling of thla t e s t  f o r  &pt/Oct. of FY 1966 i s  Cont 
the developmnt 02 a reliable mthod of detenilining the chemical 

ff tim permits, investigations w i l l  also be made of iodine behavior a B  a function 
of distance and un&r inversion conditions. 

Managemezit of the Experimental Dairy Farm, which includes irrigation, milking, 
farm maintenance, etc. is achieved by 6uScontrac-t. This subcontract cost for  
F'Y 1966 w i l l  be about 47,000. 
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The fo l lw ing  table is an esthated schedule 

Sampling T a r g e t  
R@le&se # Iodine Form b c a t  ion DiStanCC2 Date Remarks 

4 Ia 
5 organic 

6 FuelMeltdarn Em 

O m +  =* O W  
7 

9 Organic ORCU 
8 I2 

* EDF- Emrirnantal dairy f- 
i. ORCW - Open-rmge Crested Wheatgrass 

ug to l5OOm A p r k y  w i t h  cow6 

up to 1500m J U ~ ~ / A U ~  w i t h  cows 
65 

65 

65 
up t o  2500ru Sept/Oct with cows 

q t o  8ooom open 

q to  Booom ope* 

up t o  8ooom open night-time 
inversion 

7 
The above table reflects %n ambitious plan. It is improbabh that aU. s i b t e s d p  
can be accomplished by the end of FY 1966. 
certainties s t i l l  to  be examined. 
on predeterrllnded meteorological conditions and tihe operational responsibilities 
of the I D  Health & Safety Division w i l l  require that the tes% schedule remain 

Each test; is representative of un- 
However, the dependency of this test grogkm 

flexible 

Zn the C W  project proposa which was submitted in January of 1964, the ogerating 
costs for FY-1966 totaled $55,000. 
FY 1966. 

(1) 

The subject proposal c a l l a  f o r  $105,OOO for 

The test conducted thus far have been for  ambient teqpesatms releases in 
which molecular iodine is  produced by a chemical reaction and i a  purged into 
the atmwg’here by nitrogen gas. 
project i s  t o  delineate the range and scope of iodlna behavior, high tempera- 

Two proposcnls are responsible for thlrc increase. 

Since one of the objectives of the CERT 

ture releases of iodine by physical mans is necessary. 
fuel meltdarn has b e n  proposed (as described in part 18). 
General. Dynamico/Fort Worth (GD/Fw) have had a great deal of eqerience in the 
release and neasurement of fission products g, 2/ A prelkhary eetimate of. 
the cost required f o r  GD/W t o  perform the fusl melting portion of this  test 
was $40,000. A more detailed proposal end accurate coot entinate I S  now being 
prepared by GD/FW. 
euch as strontium-90 and cesium-137 w i l l  also be studied. The above mntioned 
$ b , o O O  has been added t o  the FY 1966 proposed operating cost8. 

( 2 )  

the interaction of the vnrious parameters, general phenomena, and identify 
certain problem of interest. 

Xt i s  t o  t u a  end that  a 
Peraronnel of 

Characteristic deposition and milk uptake of other Isotopes, 

Results from the three releases tha t  have already taken place indicate that 
more refined studies are desirable.  Field test indicate tha result of 



A series of laboratory studiee have been initiated in  which the various mechanisms 
wfiich inflwmce genera phenamana (d@gosition, iodine u p t e  in mi%) w i ~  IE 
maaqred and defined. 
iodine-l3l wIU bs injected. 

This series w i l l  employ closed chambers into which 

The laboratory nreasurermnta w i l l  be determined by analyses of field +st data. 
Since a great many variables EU% known to exist, w i n d  sped, humidity, grass t y p  
and density and others, it w i l l .  also be necessary to establish dependency of 
tke variables upon m e  and another. 

The proposed operating costs of the labarntory exper-xts for FY 1966 are $lO,oOO. 
These two items, then, account for the increase. 

19- Propo-d proffr am for FY 1967- A mJor change in eaphaeis w i l l  occur in the 
Cert proJect in lV 1967. Vp to FY 1967 the isotope8 baing investigated WfU be 
iodine-l3l. 
the behavior of radioiodine should be terminated in 

Prior CERT proJects proposals have indicated tha t  the resawch' into,,; 
1966. If all goes as p w d ,  

/ 
/ 7  

thia ~chcduls should bo met.  

The Experimental Dla lry  B m  at the was established at a cost of about $15O,OOO, 
and hae to date fulfilled i t a  intend& pqpose. 
inetrrPnsnted mteorology grid, it irs nearly I d e t a l  for w in @xmxblng the influence 
of airbarne radionuclides' effect on the milk food chain* 

I 

Asmcfated as it Is ~5th a large 

~ 
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