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Xele Off i ce  o r  Laboratory 
1. 3udget A c t i v i t y  No. (2. Off i ce  13. P r o j e c t  T i t l e  

4. Xethod of Report ing 5. Person in Charge P r i n c i p a l  investi8e:or 

6. Contractor  
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7. Working Location1 8.  S t a t j  9. me 110. Contr.1 11. Ta: 
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g) TbD Subcontracts  . . . . . . . . . . . . . . . .  
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12. Reactor Applica 
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a. 
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C .  

d. 

e. 

f .  

g*  

he 

i. 

3 .  

k. 

1, 

3. P r o j e c t  T i t l e :  1 
Control led Environmental Release Test (CERT) Program j 

E. H. Markee, Jr . ,  and C. A. Hawley, Jr . ,  "Control led Environmental Radioiodine 
Tests (CERT) a t  t h e  Nat iona l  Reactor Tes t ing  S ta t ion" ,  i n  Proceedings of t he  
Eighth AEC Air Cleaning Conference, TIDy7677, pp 392-400 (1963). 

C. A .  Hawley, Jr.,  e t  a l .  Control led Environmental.Radioiodine Tests a t  t h e  
Nat ional  Reactor Tes t ing  S t a t i o n ,  IDO-12035 (June, 1964).  

C. A. Hawley, Jr. and E. H. Markee, Jr . ,  "Control led Environmental Radioiodine 
T e s t s , "  i n  Proceedings of t h e  F i f t h  AEC Symposium on Radioac t ive  F a l l o u t  from 
Nuclear Weapons Tests, CONF-765, pp 821-835 (November, 1965) .  

C. A. Hawley, Jr. ( ed . ) ,  Cont ro l led  Environmental Radioiodine Tests a t  t h e  
Nat ional  Reactor Tes t ing  S t a t i o n ,  1965 Progress  Report ,  IDO-12047 (February,  1966: 

D. F. Bunch, (ed . ) ,  Cont ro l led  Environmental Radioiodine Tests, Progress  Report 
Number Two, IDO-12053 (August, 1966). 

D ,  F. Bunch, "The Comparative Environmental Hazards from a Release of Methyl 
Iodide  or Elemental Iod ine ,"  i n  Proceedings of t h e  Ninth AEC A i r  Cleaning  
Conference, CONF-66094, pp 1169-1174 (January, 1967) .  

D. F. Bunch, (ed.) ,  Cont ro l led  Environmental Radioiodine Tests Progress  Report 
Number Three, IDO-12063 (January,  1968) 

C. A.  Pellet ier  and J. D.  Zimbrick, "Kinet ics  of Environmental Radioiodine 
Transport  through t h e  Milk-Food Chain", Proceedings of t h e  Heal th  Physics  
Society Midyear Topical  Symposium, January 26, 1968 on Environmental Su rve i l l ance  
i n  t h e  Vic in i ty  of .Nuclear  F a c i l i t i e s ,  W. C. Reinig,  e d i t o r .  

J. D. Zimbrick and P, G.  Voi l lequg,  (eds , )  Cont ro l led  Environmental Radioiodine 
Tests a t  t h e  Nat ional  Reactor Tes t ing  S t a t i o n ,  Progress  Report Number Four,  
IDO-12065 (December, 1968). 

E. H. Markee, Jr. and D. R. Adams, "Some Processes  Affec t ing  t h e  Trans fe r  of 
Radioiodine Gas", paper  presented  a t  t h e  Ninth Conference on A g r i c u l t u r a l  
Meteorology, SeFtember, 1969. To b e  publ ished i n  Atmospheric Environment. 

C. A. P e l l e t l e r ,  P.  G .  Voi l lequ6 and E ,  H. Markee, Jr. "An Environmental Chamber 
f o r  Mass Transfer  Studies" ,  paper presented  a t  t h e  1 6 t h  Annual Meeting of t h e  
I n s t i t u t e  of Environmental Sciences (Apr i l ,  1970).  

P, G ,  Voillequd, D, R, Adams, and John B. Echo, "Transfer  of Krypton-85 from A i r  
t o  Grass", Health Physics-, l9, 835(1970) 

I 
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2. Off ice :  3. P r o j e c t  T i t l e :  

ID Contro l led  Environmental Release Tes t  (CERT) Program 

6 .  

!7. 

!a. 

Dates and T i t l e s  of Pub l i ca t ions :  Continued 

m. E. H. Markee, J r . ,  "Studies of t h e  Trans fe r  of Radioiodine Gas t o  and from 
Natural  Surfaces",  N O M  Technical  Memorandum ERL ARL-29 (Apr i l ,  1971) .  

D. R. Adams and P. G. Voi l lequ&, "Ef fec t s  of Stomatal  Opening on t h e  Transfer  
of l3II2 from Air t o  Grass", Hcal th  Phys ics ,  2, 771(1971). 

B,  R. Moss, P. G. Voi l lequd,  E. L. Moody, D. R. Adams, C. A. Pe l l e t i e r ,  and 
D. Hoss, "Effects of Feeding Sudangrass on Iodine  Metabolism of Lac ta t ing  Dairy 
Cows1', t o  be  publ ished i n  t h e  Jou rna l  of Dairy Science.  

n. 

0. 

Scope : 

The CERT program is  a s tudy  of t h e  processes  whereby a i r b o r n e  contaminants are 
deposi ted on and removed from n a t u r a l  and man-made s u r f a c e s ,  
processes  and v a r i a b l e s  are s tud ied  i n  t h e  l a b o r a t o r y  and i n  t h e  f i e l d ,  
cons iders  p r imar i ly  t h e  behavior  of r a d i o a c t i v e  contaminants b u t  o t h e r  contaminants 
such as SO2 have and will be  s t u d i e d ;  t h e  r e s u l t s  of s t u d i e s  on c e r t a i n  r a d i o a c t i v e  
contaminants ( e ,g , ,  p a r t i c u l a t e  materials) are d i r e c t l y  a p p l i c a b l e  t o  non-radioact ive 
contaminants. 

Phys ica l  and b i o l o g i c a l  
The program 

Rela t ionship  wi th  o t h e r  P r o j e c t s :  

The CERT program i s  d i r e c t l y  r e l a t e d  t o  t h e  r e a c t o r  s a f e t y  program and t o  o t h e r  
programs which are n e c e s s a r i l y  concerned w i t h  the behavior  of r ad ionuc l ides  i n  t h e  
environment, The f ind ings  of t h e  CERT program can be used i n  e s t ima t ing  t h e  
consequences of p o t e n t i a l  acc iden t s  and t o  e v a l u a t e  t h e  a c t u a l  hazards  of planned 
o r  unplanned releases t o  the  atmosphere, 

Data on t h e  c o l l e c t i o n  e f f i c i e n c i e s  of a i r  f i l t e r s  f o r  v a r i o u s  r a d i o a c t i v e  subs tances  
which have been determined as par t  of t h e  CERT r e sea rch  have been u t i l i z e d  by t h e  
environmental  monitoring program on and around t h e  Nat iona l  Reactor  Tes t ing  S t a t i o n .  
S imi la r  information has  been u t i l i z e d  i n  t h e  Independent Measurements Program 
conducted by t h e  Heal th  Services Laboratory (HSL) f o r  t h e  Div i s ion  of Compliance. 

The CERT program i s  a l s o  r e l a t e d  t o  the  HSL p a r t i c l e  count ing and s i z i n g  work and 
r a d i o a c t i v e  p a r t i c l e  s t u d i e s ,  The development of techniques of a e r o s o l  gene ra t ion  
and s i z e  d i s t r i b u t i o n  de termina t ion  has  been coord ina ted  wi th  similar work r equ i r ed  
f o r  t h e  Experimental Cloud Exposure Study (EXCES) undertaken by t h e  Laboratory f o r  
t h e  Div is ion  of Reactor  Development and Technology. 

The resul ts  of the CERT program are a p p l i c a b l e  t o  convent iona l  a i r  p o l l u t i o n  
problems. 
who heads a program on a i r  p o l l u t i o n  a t  t h e  Un ive r s i ty  of Utah. 

F i e ld  tests have been c a r r i e d  o u t  i n  coopera t ion  wi th  Dr, A Clyde H i l l  

Contractor Ref. No. ID-22 ?age ~ 3 .  



: I D A  EO : 
Fie ld  Office or Laboratory 

1. Budget A c t i v i t y  No.: 2. Off ice:  3. P r o j e c t  T i t l e :  

Control led Environmental Release Test (CERT) P r o g r m  , 
ID 06 02 06 00 

29. Technical Accomplishments i n  FY 1972:  t 

I A. General 

B. Laboratory Experimental  Program 

The l a r g e  environmental  chamber and a s s o c i a t e d  l i g h t i n g  and c o n t r o l  equipment 
t o  be used f o r  much of t h e  l abora to ry  experimental  work have not  func t ioned  
proper ly ;  a s i g n i f i c a n t  amount of e f f o r t  was devoted t o  mod i f i ca t ions  of t h e  
chamber and r e l a t e d  equipment t o  upgrade t h e  o p e r a t i o n  of t h e  e n t i r e  system. 

I n s t a l l a t i o n  and c a l i b r a t i o n  of t h e  carbon d iox ide  ana lyze r  were accomplished 
Equipment f o r  measuring relative humidity p r o f i l e s  w a s  purchased, has been 
rece ived ,  and w i l l  be  t e s t e d .  

a n a l y s i s  of 3H contained i n  d r y  and green  v e g e t a t i o n  were devloped f o r  u s e  i n  
eva lua t ing  t h e  t r a n s f e r  of 3H i n  water vapor from t h e  atmosphere t o  vege ta t ion .  
Prel iminary l abora to ry  tes ts  t o  eva lua te  t h i s  t r a n s f e r  p rocess  w i l l  be  
completed dur ing  FY-1972; f i e l d  eva lua t ions  are p r e s e n t l y  being planned,  

b 1 
Contractor  Ref. No. ID-22 Pego N3. 4 



, Budget A c t i v i t y  No.: 2. Off ice :  
06 02 06 00 ID 

3 .  

0. 

3. P r o j e c t  Title: 
Contro l led  Environmental Release Tes t  (CERT) Program 

Technical Accomplishments i n  FY 1972 :  

C. Metabolism Studies  

Analysis of d a t a  from two ear l ier  s ingle-dose r a d i o i o d i n e  metabolism experiments ,  
performed i n  coopera t ion  wi th  B. R. Moss of Montana S ta te  Un ive r s i ty ,  was 
completed and the  r e s u l t s  were summarized f o r  p u b l i c a t i o n .  
e i t h e r  Sudangrass o r  Bromegrass green  chop 
fol lowing dosing wi th  1-125 o r  1-131 a t  the  beginning of t h e  exper imenta l  per iod .  
Feeding Sudangrass decreased t h e  average percentage  s e c r e t i o n  of t h e  r ad io iod ine  
dose p e r  kilogram of milk from 0,090 t o  0 .048 ;  t h e  p r o b a b i l i t y ,  P ,  t h a t  t he  
d i f f e r e n c e  is due t o  chance i s  less than  0.01. Feeding Sudangrass a l s o  reduced 
t h e  average milk/plasma r a t i o  from 2 . 1  t o  1 .0  (P <0.05). Fecal  and u r i n a r y  
e x c r e t i o n  percentages were h igher  on Sudangrass feed  b u t  were no t  s i g n i f i c a n t l y  
d i f f e r e n t  (P >0.10) due t o  l a r g e r  v a r i a b i l i t y  among t h e  experimental  animals .  

S i x  cows were fed  
l i b i t u m  as t h e  only fo rage  

P repa ra t ion  of a paper summarizing t h e  r e s u l t s  of prev ious  bovine r ad io iod ine  
metabolism experiments and modeling e f f o r t s  was begun. 

Expected Resul t s  i n  FY 1973:  

Laboratory s t u d i e s  of t h e  t r a n s f e r  of gaseous and p a r t i c u l a t e  materials t o  a v a r i e t y  
of su r faces  w i l l  be i n i t i a t e d  i n  t h e  environmental  chamber. Reten t ion  c h a r a c t e r i s -  
t i c s  of t he  var ious  nuc l ide / su r face  combinations w i l l  be  eva lua ted .  P a r t i c u l a t e s  
labeled with radioieotopee of the fol lowing elements will be studied: Cs, Sr, liu, 
Ba, Zn, Mn, Co, 'Ce. I n i t i a l l y ,  "soluble"  p a r t i c l e s  wi th  median aerodynamic 
diameters  between 0.5 and 1.5 microns w i l l  be  s tud ied .  
employ smaller par t ic les  and w i l l  i nc lude  " inso luble"  forms of t h e  s e v e r a l  elements.  
Deposi t ion of t hese  p a r t i c l e s  on and t h e i r  r e t e n t i o n  by s o i l ,  concre te ,  a s p h a l t ,  
p a s t u r e  g ra s s ,  and e d i b l e  vege tab le  greens w i l l  be  eva lua ted .  It is expected t h a t  
a s i n g l e  c o n s i s t e n t  "meteorological" regime can be  maintained f o r  tests of deposi-  
t i o n  onto s o i l ,  concre te  & a s p h a l t ,  
greens canopies w i l l  be  conducted under c o n s i s t e n t  cond i t ions ,  b u t  t hose  may d i f f e r  
from those  e s t a b l i s h e d  f o r  t h e  tests wi th  "smooth" su r faces .  Limited d a t a  on 
resuspension of depos i ted  material a t  low wind speeds can be  obta ined  dur ing  
r e t e n t i o n  s t u d i e s ,  

Subsequent experiments w i l l  

Tests employing p a s t u r e  g r a s s  and v e g e t a b l e  

F ie ld  releases under well documented cond i t ions  w i l l  be  used t o  e s t a b l i s h  p o i n t s  
of r e fe rence  f o r  t h e  l abora to ry  depos i t i on  experiments 
t r a n s f e r  t o  p l a n t  spec ie s  which, because of s i z e  o r  o t h e r  l i m i t a t i o n s ,  cannot  be  
r e a d i l y  s tud ied  i n  t h e  l abora to ry .  
w i l l  a l s o  provide b a s e l i n e  d a t a  f o r  t h e  l abora to ry  s t u d i e s  and permit  measurements 
on p l a n t s  p e c u l i a r  t o  cool  d e s e r t  environments. 

and t o  o b t a i n  d a t a  on 

F i e l d  eva lua t ion  of r ad ionuc l ide  r e t e n t i o n  

The paper summarizing t h e  r e s u l t s  of t h e  bovine r ad io iod ine  metabolism experiments  
and mathematical  model developments will be  f i n i s h e d  and submi t ted ;  t h i s  a c t i v i t y  w i l .  
f i n a l i z e  t h a t  phase of CERT program research .  

Contractor Ref. No. ID-22 Page Xa. 5 
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1. Budget A c t i v i t y  No.: 12. Off ice :  13. P r o j e c t  T i t l e :  I 

! I 1 Control led Environmental Release Test (CERT) Proqram 06 02 06 00 ID , 

Expected Resul t s  i n  FY 1974: 

Work on t h e  program o u t l i n e d  i n  i t e m  30 (except f o r  t h e  l as t  i t e m )  will be continued 
through FY-19 74. 

Descr ip t ion  and J u s t i f i c a t i o n  of Major Budget Items: 

FY 1973 

Materials and Suppl ies  (Radioactive Sources) 

FY 1974 

Materials and Suppl ies  (Radioactive Sources) 

$ 3,000 

$ 5,000 

Descr ip t ion  and J u s t i f i c a t i o n  of Equipment Items : 

N 1973 

Addit ional  sampling equipment is needed t o  (1) c h a r a c t e r i z e  $ 5,000 
a e r o s o l  s i z e  d i s t r i b u t i o n  i n  t h e  Laboratory and i n  t h e  f i e l d  
and (2) quan t i fy  t h e  e x t e n t  and amount of d e p o s i t i o n  on f i e l d  
tes t  p lo  ts . 

FY 1974 

S p e c i f i c  purchases  cannot be  r e l i a b l y  p red ic t ed  
a t  t h i s  t i m e .  However, because unan t i c ipa t ed  needs 
inevitably arise ,  for planning purposes $5,000 has been 
included i n  t h e  budget t o  cover t h e s e  needs.  

$ 5,000 

Contractor Ref. No. ID-22 Page X3.  - 6 
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S c m e  

The CERT Program i s  a s tudy of t he  processes  whereby a i rbo rne  contaminants are 
depos i ted  on and removed from n a t u r a l  and man-made su r faces .  
p rocesses  and v a r i a b l e s  are s tud ied  i n  t h e  labora tory  and i n  t h e  f i e l d .  
cons iders  p r imar i ly  the  behavior  of r a d i o a c t i v e  contaminants bu t  t h e  r e s u l t s  of 
s rrudies on c e r t a i n  r a d i o a c t i v e  p a r t i c u l a t e  materials are d i r e c t l y  app l i cab le  t o  
no n- r ad ioa  c t i v e  con taminan t s . 

Phys ica l  and b io log ica l  
The program 

Rela t ionships  w i t h  Other P r o j e c t s  

The CERT program i s  d i r e c t l y  r e l a t e d  t o  t h e  r e a c t o r  s a f e t y  program, t o  t h e  AEC 
Regulatory program, and t o  o t h e r  programs which are n e c e s s a r i l y  concerned wi th  
the  behavior  of rad ionucl ides  i n  the  environment. The f ind ings  o f  t he  CERT program 
can b e  used t o  estimate t h e  consequences of p o t e n t i a l  acc iden t s  and t o  eva lua te  
t h e  actual  hazards  of planned o r  unplanned releases t o  the  atmosphere from 
nuc lea r  f a c i l i t i e s  . 
The CERT e f f o r t  is  c lose ly  a l l i e d  wi th  the  planned NRTS Radioecology program which 
w i l l  i n v e s t i g a t e  t h e  behavior  and impact of a i rbo rne  rad ionucl ides  i n  the  NRTS 
environment. 
animals i n  e d i b l e  po r t ions  of t h e i r  bodies  t h e r e  have been several ques t ions  r a i sed  
as t o  t h e  l e v e l s  of a c t i v i t y  i n  l i v e s t o c k  which graze  60% of the  NRTS s i te .  
CERT f i e l d  release tests w i l l  provide much needed information on r e t e n t i o n  h a l f - l i v e s  
of va r ious  rad ionucl ides  as r e l a t e d  t o  vegezat ive types and season of t h e  yea r .  
These d a t a  are necessary i n  order  t o  assess t h e  environmental  impact of NRTS 
atmospheric releases of r a d i o a c t i v i t y .  Some r e s u l t s  of  t h e  CEXT program are 
app l i cab le  t o  conventional a i r  p o l l u t i o n  problems, 
Out i n  coopera t ion  wi th  D r .  A. Clyde H i l l  and a s s o c i a t e s  of the  A i r  P o l l u t i o n  
Laboratory a t  the  Univers i ty  of Et&. 

Since  o n s i t e  an te lope  have h igher  l e v e l s  of a c t i v i t y  than o f f s i t e  

The 

F i e l d  tests have been c a r r i e d  

I I 8 b 5 3 5  
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A. General  

I 1. f r a j e c t  F I ! I r  

Control led Environmental Release Test (CERT) Program ! 

t 

Ear ly  i n  FY-1974 the  h e a l t h  p h y s i c i s t  ass igned t o  the  CERT chamber s t u d i e s  w a s  
t r a n s f e r r e d  t o  the  Environmental Su rve i l l ance  Sec t ion  t o  work on the  rou t ine  
NRTS environmental  monitoring program. Hir ing of a replacement has  n o t  been 
permi t ted  due t o  a reduct ion  i n  t h e  personnel  c e i l i n g  f o r  t h e  Laboratory program. 

An a c q u i s i t i o n  and processing system f o r  t he  environmental  chamber sensor  d a t a  
(wind speed, temperature ,  and r e l a t i v e  humidity p r o f i l e s  and carbon dioxide 
concent ra t ion)  and f o r  te lemeterd  f i e l d  release monitoring d a t a  w a s  designed. 
S p e c i f i c a t i o n s  f o r  t h e  system, which w i l l  be  i n t e r f a c e d  wi th  e x i s t i n g  te lemetry 
and o the r  equipment, w e r e  prepared f o r  compet i t ive procurement. The system, 
which w i l l  b e  i n s t a l l e d  i n  e a r l y  FY-1975, is  a l s o  capable of handl ing t h e  high 
d a t a  rates requi red  by hotwire  anemometry systems which w i l l  be  used i n  the  
environmental  chamber t o  document turbulence c h a r a c t e r i s  t i c s  f o r  var ious  
experimental  b a f f l e  s e t t i n g s .  

I 

B .  Laboratory Experimental  Program 

Addi t iona l  experiments were performed t o  eva lua te  t h e  t r a n s f e r  of Kr-85 from a i r  
t o  var ious  e d i b l e  vege tab le  greens ( l e t t u c e ,  s w i s s  chard,  and t u r n i p  greens) 
and t o  Bromegrass. Vegetat ion grown i n  25- by 25- cm po t s  were exposed t o  Kr-85 
i n  a p l e x i g l a s s  exposure chamber. Small fans  were used t o  mix t he  a i r  in t he  
chamber; wind s imula t ion  w a s  n o t  a t tempted.  It was found t h a t  t h e  concent ra t ion  
of Kr-85 i n  vege ta t ion  reaches an equi l ibr ium va lue  i n  a r e l a t i v e l y  s h o r t  time, 
probably w i t h i n  one hour.  
assuming a 1-hour e q u i l i b r a t i o n  t i m e  range from t o  10-6 cm/sec; t h e  values 
were n o t  lognormally d i s t r i b u t e d .  
and presented  a t  the  Noble Gases Symposium i n  September, 1973 t o  eliminate some of 
t he  p u b l i c ' s  unce r t a in ty  regard ing  the  i m p a c t  of r a d i o a c t i v e  noble  gas r e l eases  
on r a d i o a c t i v i t y  i n  man's food. 

I 

Air-to-vegetation t r a n s f e r  v e l o c i t i e s  computed 

The r e s u l t s  of the experiments were summarized 

C .  F i e l d  Release Experiments I 
I 

A sampling g r i d  has  been i n s t a l l e d  no r theas t  of t he  NRF area a t  the  NRTS. The 
g r i d  is  composed of 40 sampling s t a t i o n s  loca t ed  i n  a p p r o x i m t e l y  s i x  ac re s  of 
b o t t l e b r u s h  g r a s s  (S i tan ion  h y s t r i x )  and i n  b i g  sagebrush (Artemesia t r i d e n t a t a )  
which surrounds t h e  g r a s s .  S i t an ion  h y s t r i x  i s  the  most abundant g r a s s  spec ies  
on NRTS and i s  p resen t  on about 60% on NRTS. 
on about  80% of the  s i t e .  
i n  the  b o t t l e b r u s h  g r a s s  and 20 i n  t h e  b i g  sagebrush. The sampling s t a t i o n s  
are loca ted  on t r a n s e c t s  which a r e  100 f e e t  a p a r t .  Each t r a n s e c t  has  two t o  
seven s t a t i o n s  spaced a t  60 f o o t  i n t e r v a l s .  

Artemesia t r i d e n t a t a  is  present  
The sampling g r i d  c o n s i s t s  of 20 sampling s t a t i o n s  

I 1 8 b 5 3 b  4 - 
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Concentrations of t h e  n a t u r a l l y  occurr ing  Be-7 a e r o s o l  and of Be-7 on vege ta t ion  
w e r e  measured dur ing  a two-month per iod  a t  seven l o c a t i o n s  through a cooperative 
arrangement w i t h  another  f i e l d  p r o j e c t .  Cs-137 w a s  a l s o  de t ec t ed  i n  many of t h e  
samples and s u f f i c i e n t  d a t a  may be a v a i l a b l e  t o  d e s c r i b e  i t s  behavior during 
t h e  pe r iod .  These d a t a  are c u r r e n t l y  be ing  summarized. 

1. P I O J O C ~  r i i i o  

Contro l led  Environmental Release Test (CERT) Program 

30. Expected Resu l t s  i n  FY-1975 

I A. General 1 
To p a r t i a l l y  remedy t h e  s t a f f i n g  problem which has p e r s i s t e d  f o r  t h e  p a s t  
t h r e e  y e a r s  w e  p l a n  t o  o b t a i n  manpower a s s i s t a n c e  by one o r  more of t h e  
fo l lowing  mechanisms: appointment of a p o s t d o c t o r a l  f e l low f o r  work on 
t h e  p r o j e c t ,  suppor t  of Ph.D. r e sea rch  dea l ing  w i t h  depos i t i on  and/or 
r e t e n t i o n  i n  HSL f a c i l i t i e s ,  o r  suppor t  of one-term re sea rch  appointments 
for q u a l i f i e d  graduate  s t u d e n t s .  
r e sea rche r  i s  t h e  most d e s i r a b l e  a l t e r n a t i v e  and i t  i s  be ing  a c t i v e l y  
pursued. 
o t h e r  q u a l i f i e d  candida tes  are be ing  sought.  Discussions have Seen he ld  
wi th  Associated Western U n i v e r s i t i e s  (Am) regard ing  the  necessary funding 
arrangements f o r  such an appointment. Qua l i f i ed  s t u d e n t s  whose a s s i s t a n c e  
may be  obta ined  through e i t h e r  o f  t he  o t h e r  mechanisms are a l s o  being 
sought.  I t  i s  expected t h a t  suppor t  arrangements can b e  made f o r  one o r  
more i n d i v i d u a l s  before t h e  beginning of FY-1975. 

A two-year appointment of a pos tdoc to ra l  

Resumed o f  several q u a l i f i e d  i n d i v i d u a l s  have been reviewed and 

t 1 8 b 5 3 7  
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I I D  Cont ro l led  Environmental Release Test (CERT) Program 

B .  Laboratory Experimental  Program 

The primary assignment of t he  pos tdoc to ra l  fe l low w i l l  b e  t h e  environmental 
chamber depos i t i on  and r e t e n t i o n  s t u d i e s  a l though he w i l l  a l s o  assist i n  
t h e  f i e l d  release tests. 
and p a r t i c u l a t e s  t o  bo th  vege ta t ion  and manmaae s u r f a c e s  w i l l  be  continued 
using the  environmental  exposure chambers. 
r e t e n t i o n  s t u d i e s  w i l l  be  conducted using C e  and Cs o r  Sr  t r a c e r s  and 
s imple vege ta t ion  canopies .  

Laboratory s t u d i e s  of t he  t r a n s f e r  of gases  

Aerosol depos i t ion  and 

A series of experiments is  planned t o  determine t h e  e f f e c t  of wind speed 
on r e t e n t i o n  of r a d i o a c t i v i t y  by vege ta t ion .  The maximum wind v e l o c i t y  
of t h e  environmental  chamber is  only 1 2  mph; however, t h i s  can be  extended 
t o  24  mph o r  more by reducing t h e  e f f e c t i v e  c ros s - sec t iona l  area of t he  
chamber f o r  t h e s e  tests. Vegetat ion w i l l  be  contaminated wi th  a submicron 
a e r o s o l  i n  a flow-through e-xposure chamber and then placed i n  the  environ- 
mental chamber f o r  exposure t o  s e l e c t e d  wind speeds.  
vege ta t ion  w i l l  be  sampled a t  i n t e r v a l s  t o  determine the  r e t e n t i o n  ha l f -  
t i m e .  The environrnental-chamber a i r  i s  r e c i r c u l a t e d  through h igh  e f f i c i ency  
p a r t i c u l a t e  a i r  f i l t e r s  so  recontamination of the  vege ta t ion  should not  
pose a problem. 

The contaminated 

C. F i e l d  Release Experiments 

The o v e r a l l  o b j e c t i v e s  o f  the  planned f i e l d  r e l e a s e s  are (1) t o  compare 
depos i t i on  and r e t e n t i o n  by vege ta t ion  of an i so tope  non b i o l o g i c a l l y  
a c t i v e  (cerium) wi th  a b i o l o g i c a l l y  i n p o r t a n t  i so tope  (cesium), (2) t o  
compare depos i t i on  and r e t e n t i o n  of each i so tope  as a func t ion  of season, 
and (3) t o  compare depos i t i on  and r e t e n t i o n  on two d i f f e r e n t  vege ta t ive  
forms - g r a s s  (S i tan ion  h y s t r i x )  and sagebrush (Artemesia t r i d e n t a t a ) .  
Submicron ae roso l s  of t he  tracers w i l l  be r e l eased .  

During t h e  summer of 1973, w e  were unable t o  release the i so topes  on the  
e s t a b l i s h e d  g r i d .  
acceptab le  condi t ions  d i d  n o t  occur  during the  experimental  t i m e  schedule.  
Although the  NRTS is  equipped wi th  an ex tens ive  weather (wind and 
temperature) telemetry system, the  p r e d i c t a b i l i t y  of winds on the  g r i d  from 
t h e  d a t a  furn ished  by t h i s  system i s  l e s s  than i d e a l  because of t he  
complex wind p a t t e r n s  on the  NRTS and the  advance n o t i c e  requi red  f o r  
source  and g r i d  p repa ra t ion .  
planned f o r  use wi th  t h e  mesoscale d a t a  i n  p r e d i c t i n g  acceptab le  release 
per iods  f o r  t h e  g r i d .  

We requi red  wind speeds from 12-25 mph from 235' b u t  

Transmission o f  g r i d  winds t o  t h e  HSL i s  

A minimum of one f i e l d  release i s  planned during FY-1975. 
condi t ions  may l i m i t  t h e  f r a c t i o n  of the  e s t a b l i s h e d  g r i d  which can be 
covered by the  r e l eased  plume. 
t he  depos i t i on  d a t a  may no t  be complete; however r e t e n t i o n  da ta  can be 

Meteoroloical  
' 

Since the  a i r  sampler l oca t ions  are f i x e d ,  

6 I18b538 Contrac tor  R e f ,  No, Pngc No. - 
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It i s  a n t i c i p a t e d  t h a t  a d d i t i o n a l  d a t a  on t r a n s f e r  of a i rbo rne  Be-7 and 
Cs-137 t o  vege ta t ion  will b e  obtained from samples c o l l e c t e d  as p a r t  of a 
s e p a r a t e  f i e l d  monitoring program. 
f o r  f o u r  months are planned du r ing ,  t he  growing season.  

Weekly samples from t e n  loca t ions  

3 .  P r o j e c t  T i t l e :  
Cont ro l led  Environmental Release T e s t  (CERT) Program 

A 

31. 

32. 

33. 

Expected Resul t s  i n  EY-1976 

The l abora to ry  experimental  program ou t l ined  i n  i t e m  30 w i l l  be  continued 
and extended t o  cover o t h e r  ae roso l s  and s inks .  The f i e l d  release program 
w i l l  p rovide  a d d i t i o n a l  b a s e l i n e  d a t a  on depos i t ion  and r e t e n t i o n  under 
n a t u r a l  condi t ions .  

Desc r ip t ion  and J u s t i f i c a t i o n  of Major Budget Items 

FY-19 75 

Radioact ive sources ,  sampling materials, and 
d isposable  supp l i e s  

F inanc ia l  suppor t  of graduate  o r  pos tdoc to ra l  
r e sea rch  a s s i s t a n t s  

FY-19 76 

Radioact ive source ,  sampling materials, and 
d isposable  s u p p l i e s  

F i n a n c i a l  support  of graduate  o r  pos tdoc to ra l  
res ear ch ass is tan ts  

Descr ip t ion  and J u s t i f i c a t i o n  of Equipment Items 

$3,000 

$12,000 

$4,000 

$14,000 

FY-19 75 

Graphics d i sp l ay  and hard copy c a p a b i l i t y  f o r  
experimental  da t a  a c q u i s i t i o n  and a n a l y s i s  system. $5,000 

FY-19 76 

S p e c i f i c  purchases cannot be  r e l i a b l y  p red ic t ed  a t  
t h i s  t i m e .  However because needs i n e v i t a b l y  arise,  
$5,000 has  been included i n  the  budget t o  cover 
t h e s e  needs.  $5,000 

I l 8 b 5 3 9  Contrac tor  Ref. No. Page NO. 7 
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1. TITLE: The Cont ro l led  Environmental Release Test (CERT) Program 

F ie ld  Releases 

2,  PROPOSED ACTION: 

The Cont ro l led  Environmental Release Test (CERT) Program i s  being 

performed t o  s tudy  rates of depos i t i on  and r e t e n t i o n  of a i r b o r n e  p a r t i c u l a t e  

matter on manmade and n a t u r a l  s u r f a c e s .  

Program i s  designed t o  a s c e r t a i n  t h e  depos i t i on  and r e t e n t i o n  of p a r t i c u l a t e  

This  p a r t i c u l a r  phase of t h e  CERT 

r a d i o a c t i v e  tracers on vege ta t ion  common t o  t h e  Nat iona l  Reactor Tes t ing  

S t a t i o n  (NRTS), The e f f e c t  of seasonal  v a r i a b l e s  on t h e s e  parameters  w i l l  

a l s o  be s tud ied .  

In t h e s e  f i e l d  releases, m i l l i c u r i e  amounts of sho r t - l i ved  tracers w i l l  

be r e l eased  n e a r  t h e  ground s u r f a c e  on a g r i d  which has  been e s t a b l i s h e d  

approximately f o u r  miles NE of t h e  Naval Reactor  F a c i l i t y  (NRF). The 

releases w i l l  occur  on a seasonal  basis w i t h  t h r e e  releases planned f o r  

t h e  next  two yea r s .  

The tracers w i l l  b e  s e l e c t e d  from t h e  sho r t - l i ved  i s o t o p e s  of cerium, 

ruthenium, cesium and zirconium. These tracers were chosen because they  

are r e l e v a n t  t o  releases from NRTS f a c i l i t i e s  (ICPP). Also,  t h e s e  i s o t o p e s  

are prominent ones a s s o c i a t e d  wi!h world-wide f a l l o u t  from n u c l e a r  detona- 

t i o n s .  L i t t l e  is  known concerning t h e i r  depos i t i on  and r e t e n t i o n  by p l a n t  

su r f  aces. 

The releases w i l l  be  made a t  c o n t r o l l e d  rates under w e l l  documented 

and cont inuously monitored meteoro logica l  cond i t ions .  Personnel  from t h e  

Nat iona l  Oceanic and Atmospheric Adminis t ra t ion  (NOAA) w i l l  p rovide  a p p r o p r i a t e  

meteorological  d a t a  and p r e t e s t  fo recas t ing .  I n  a d d i t i o n  wind d i r e c t i o n  and 

speeds w i l l  b e  cont inuously monitored by ins t ruments  on t h e  g r i d  as w e l l  

as o t h e r  ons i te  telemetry s ta t ions,  
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3 .  PROBABLE ADVERSE EFFECTS 

The f i e l d  experiments w i l l  r e s u l t  i n  t h e  r e l e a s e  of small  amount:; of 

shor t - l ived  radionucl. ides.  

re leased  i n  t h e  three tests over t h e  next  two yea r s .  

s i z e  of t h e  sampling g r i d  (350 rn x 150  m) w i l l  permit  adequate  contaminat ion 

of t h e  vege ta t ion  w i t h  only 500 m i l l i c u r i e s  of each of t h e  t h r e e  s e l e c t e d  

A t o t a l  of approximately 4 . 5  c u r i e s  w i l l  h e  

The r e l a t i v e l y  smal l  

tracers. Most of t h e  r e l eased  materials w i l l  b e  depos i ted  on and a d j a c e n t  

t o  t h e  g r i d .  However, small amounts o f  t he  t r a c e r  t r i l l  b e  c a r r i e d  a c r o s s  

-.. .”,. t h e  NRTS boundary by t h e  NE winds. There arc: no r1i.1;. f a c i l _ i t i e s  downwind 

(NE) of t h e  g r i d  and t h e  n e a r e s t  occupancies t o  the NE are 4 3  KM from t h e  

g r i d  on t h e  NRTS boundary i n  t h e  Mud Lake-Terreton area. 

release is  planned f o r  each tracer. 

f o r  t hds  d i s t a n c e  is 3 x 10-7 m 

A 60 minute  
- 

Estimated r e l a t i v e  axial  concen t r a t ions  

-2 . Based upon a wind speed of 4 m/sec 

t h e  plume c e n t e r l i n e  a i r  concen t r a t ion  i n  t h e  Mud Lake-Terreton area f o r  a 

one hour release is  es t imated  t o  b e  1 x lO-14  uC/cm . 3 

Although v e g e t a t i o n  on t h e  g r i d  w i l l  b e  contaminated, t h e  c o n c e n t r a t i o n  

of t h e  nuc l ides  w i l l  be low, and t h e r e  w i l l  b e  no adverse  e f f e c t  on t h e  

vege ta t ion ,  Vegeta t ive  sampling procedures  (removal of c e r t a i n  p l a n t s  and 

p l a n t  p a r t s  f o r  a n a l y s i s )  w i l l  b e  more de t r imen ta l ,  a t  least t o  cer ta in  

p l a n t s .  The de t r iment  t o  g r a s s  sampled on t h e  g r i d  w i l l  b e  temporary b u t  

sampling of t h e  sagebrush w i l l  most l i k e l y  r e s u l t  i n  k i l l i n g  some of t h e  

p l a n t s .  However, t h e  t o t a l  number of p l a n t s  t o  be  sampled is small and 

will  b e  i n s i g n i f i c a n t  as fa r  as t h e  ecosystem i s  concerned. 

By f a r  t h e  most adverse  e f f e c t  t o  t h e  environment i n  the g r i d  area w a s  

caused by t h e  road i n t o  t h e  g r i d  area. - Some of t h e  vege ta t ion  i n  t h e  road ’ s  - 
p a t h  has  been and more w i l l  be des t royed ,  and t h e  e f f e c t  of t h e  road w i l l  b e  co 

0- 
u7 
c v i s i b l e  f o r  many years .  However, this  road i s  only .25 t o  , 5  miles long - 

and t h e  area involved is small, t h e r e f o r e ,  t h e  e f f e c t  on t h e  ecosystem w i l l  

b e  minor. The road a l r eady  exists due t o  pre l iminary  sampling and i n s t a l l a t i o n  
. .  . ,  
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In  the  immediate area n o r t h  of t h e  t es t  g r i d ,  small roden t s ,  j a c k r a b b i t s  

and an te lope  may i n g e s t  t h e  contaminated vege ta t ion  and thus  r e c e i v e  h ighe r  

body burdens of t h e  t r a c e r s  than o f f s i t e  animals.  

of t h e  t r a c e r s  r e l e a s e d  are only a f r a c t i o n  of t h a t  annual ly  r e l e a s e d  by 

ICPP and s i n c e  t h e  h a l f - l i n e s  of t h e  i s o t o p e s  used i n  t h e s e  tests are 

r e l a t i v e l y  s h o r t ,  t h e  e f f e c t  on t h e  animal popula t ion  w i l l  b e  i n s i g n i f - i c a n t  

A long term s tudy  t o  determine n u c l i d e ’ l e v e l s  i n  b i o l o g i c a l  samples on and 

near  NRTS is  now i n  progress  and samples w i l l  b e  c o l l e c t e d  dur ing  t h e  test 

However, s i n c e  t h e  amounts 

4. ALTERNATIVES 

The CERT f i e l d  releases are designed t o  g b t a i n  much needed informat ion  

regard ing  t h e  depos i t i on  and r e t e n t i o n  times of r ad ionuc l ides  c u r r e n t l y  

being r e l e a s e d  from NRTS f a c i l i t i e s  and depos i ted  on NRTS vege ta t ion .  The 

a l t e r n a t i v e  of n o t  ob ta in ing  t h i s  d a t a  i s  n o t  cons idered  accep tab le .  

5 .  ASSESSMENT OF SHORT-VERSUS LONG-TERM BENEFITS 

Some probable  short- term b e n e f i t s  are (1) d a t a  on r e t e n t i o n  and deposi-  

t i o n  of p a r t i c l e s  on - , v e g e t a t i o n  common t o  NRTS. (2) Provide  comparisons --_ - 
of t h e  e f f e c t s  of season  o r  depos i t i on  and r e t e n t i o n  (3) Provide  d a t a  f o r  

comparison between f i d d  and l abora to ry .  

b e n e f i t s  (1) Provide adequate  d a t a  t o  assess t h e  environmental  consequents  

of a c c i d e n t a l  o r  planned releases from NRTS f a c i l i t i e s  as w e l l  as n u c l e a r  

Some of t h e  probable  long-term 

de tona t ions .  

d a t a  on n u c l i d e  levels i n  b i o l o g i c a l  materials. 

(2) Provide t h e  b a s i c  d a t a  necessary  fo r  i n t e r p r e t a t i o n s  of 

6. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS - 
No i r r e v e r s i b l e  o r  i r r e t r i e v a b l e  commitments are involved.  - 

o;, 
7. COST BENEFIT ANALYSIS 

cn 
tr 
Iv ”- - balanced by -t_he technical2e:ef i t s  o u t l i n e d  i n  Sec t ion  5 .  

The c o s t s  t o  t h e  environment are temporary and minor ,*and  are more than  

.* 

4’- - t- 
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8. SUMMARY ANALYSIS 

No s i g n i f i c a n t  shor t -  o r  long-term environment impacts will r e s u l t  

from the CERT f i e l d  releases. Data obta ined  from t h e  tes ts  w i l l  a s s i s t  

i n  t h e  a n a l y s i s  of environmental  e f f e c t s  of a i r b o r n e  releaees of radio-  

a c t i v e  p a r t i c l e s  as w e l l  as o t h e r  p o l l u t a n t s .  

. 
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b. 

C. 

d. 

e. 

f .  

g *  

h. 

i. 

j. 

k. 

1. 

E. ti. Markee, J r . ,  and C. A. Hawley, J r , ,  "Control led Environmental Rndioiodine 
Tests (CERT) a t  t he  Nat iona l  Reactor Tes t ing  S ta t ion" ,  i n  Proceedings of t h e  
Eighth AEC Air Cleaning Conference, TID-7677, pp 392-400 (1963). 

C. A .  Hawley, J r . ,  e t  a l .  Control led Environmental Radioiodine Tests a t  t h e  
Nat ional  Reactor Tes t ing  S t a t i o n ,  IDO-12035 (June, 1964).  

C.  A .  Hawley, Jr. and E. H. Markee, J r . ,  "Control led Environmental Radioiodine 
Tests," i n  Proceedings of t h e  F i f t h  AEC Symposium on Radioac t ive  F a l l o u t  from 
Nuclear WeaDons Tests. CONF-765. pp 821-835 (November, 1965).  

C.  A .  Hawley, Jr. ( e a . ) ,  Cont ro l led  Environmental Radioiodine Tests a t  t h e  
Nat ional  Reactor  Tes t ing  S t a t i o n ,  1965 Progress  Report ,  IDO-12047 (February,  1966: 

D. F. Bunch, (ed . ) ,  Cont ro l led  Environmental Radioiodine Tests, Progress  Report 
Number Two, IDO-12053 (August, 1966).  

D .  F. Bunch, "The Comparative Environmental Hazards from a Release of Methyl 
Iodide o r  Elemental Iod ine ,"  i n  Proceedings of t h e  Ninth AEC A i r  Cleaning  
Conference, CONF-66094, pp 1169-1174 (January,  1967) .  

D. F. Bunch, (ed . ) ,  Cont ro l led  Environmental Radioiodine Tests Progress  Report 
Number Three, IDO-12063 (January,  1968).  

C. A. Pel le t ier  and J. D.  Zimbrick, "Kinet ics  of Environmental Radioiodine 
Transport  through t h e  Milk-Food Chain", Proceedings of t h e  Heal th  Phys ics  
Socie ty  Midyear Topical  Symposium, January 26, 1968 on Environmental S u r v e i l l a n c e  
i n  t h e  V i c i n i t y  of Nuclear Fac i l i t i e s ,  W. C. Re in ig ,  e d i t o r .  

J. D. Zimbrick and P,  G.  Voi l lequ6,  (eds . )  Cont ro l led  Environmental Radioiodine 
Tests a t  t h e  Nat iona l  Reactor Tes t ing  S t a t i o n ,  P rogres s  Report Number Four ,  
IDO-12065 (December, 1968). 

E. H. Markee, Jr .  and D. R. Adams, "Some Processes  Af fec t ing  t h e  Trans fe r  of 
Radioiodine Gas", paper  presented  a t  t h e  Ninth Conference on A g r i c u l t u r a l  
Meteorology, September, 1969. To be published i n  Atmospheric Environment. 

C.  A. Pe l l e t i e r ,  P. G .  Voi l lequb and E. H, Markee, Jr. "An Environmental Chamber 
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3 .  P r O l D C l  T l t l D  

Controlled Environmental Release Test (CERT) Program 

n. D. R. Adams and P. G. Voillequg, "Effects of Stomatal Opening on the Transfer 
of 1 3 1 1 2  from Air to Grass", Health Physics, 2, 771(1971). 

0. B. R. Moss, P. G. Voillequb, E. L. Moody, D. R. Adams, C.'A. Pelletier, and 
D. HOSS, "Effects of Feeding Sudangrass on Iodine Metabolism of Lactating 
Dairy Cows1', Journal of Dairy Science, 55, 1487(1972). 

27. Scope: 

The CERT program is a study of the processes whereby airborne contaminants are 
deposited on and removed from natural and man-made surfaces. 
processes and variables are studied in the laboratory and in the field. 
considers primarily the behavior of radioactive contaminants but other contaminants 
such as SO2 have been and will be studied; the results of studies on certain radio- 
active particulate materials are directly applicable to non-radioactive contaminante. 

Physical and biological 
The program 

28. Relationships with Other Projects: 

The CERT program is directly related to the reactor safety program, to the AEC 
Regulatory program, and to other programs which are necessarily concerned with 
the behavior of radionuclides in the environment. The findings of the CERT program 
can be used in estimating the consequences of potential accidents and to evaluate 
the actual hazards of planned or unplanned releases to the atmosphere from nuclear 
facilities. The CERT effort is closely allied with the planned NRTS Radioecology 
program which will investigate the behavior and impact of airborne radionuclides in 
the NRTS environment. 

Data on the collection efficiencies of air filters for various radioactive substances 
which have been determined as part of the CERT research have been utilized by the 
environmental monitoring program on and around the National Reactor Testing Station. 
Similar information has been utilized in the Independent Measurements Program 
conducted by the Health Services Laboratory (HSL) for the Directorate of Regulatory 
Operations. 

Some results of the CERT program are applicable to conventional air pollution 
problems. 
who heads a program on air pollution at the University of Utah. 

Field tests have been carried out in cooperation with Dr. A. Clyde Hill 
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Control led Environmental Release T e s t  (CERT) Program I D  
RX 02-03-00 

9. Technical  Accomplishments i n  FY-1973: 

A. 

B. 

General 

The only s i g n i f i c a n t  personnel  change i n  Fy-1973 w a s  t h e  a d d i t i o n  of a new 
h e a l t h  p h y s i c i s t  (M.S. degree)  t o  t h e  s t a f f  i n  September t o  f i l l  a p o s i t i o n  
vacated i n  March.. H e  w i l l  be  a p r i n c i p a l  c o n t r i b u t o r  t o  t h e ' l a b o r a t o r y  
experimental  program and w i l l  a l s o  p a r t i c i p a t e  i n  t h e  f i e l d  release experiments .  
The s t a t u s  of personnel  involved i n  t h e  CERT program is expected t o  b e  s t a b l e  
through FY-1975. 

Laboratory Experimental  Program 

The re la t ive humidity monitoring equipment w a s  t e s t e d  and p laced  i n  o p e r a t i o n a l  
condi t ion.  Wind speed,  temperature ,  and r e l a t i v e  humidity p r o f i l e s  and carbon 
d ioxide  concent ra t ion  are t h e  environmental  v a r i a b l e s  which w e  can document 
f o r  tests i n  t h e  l a r g e  environmental  chamber. 
are measured dur ing  experiments i n  t h e  smaller flow-through chambers. I n  t h e  
s t a t i c  (no wind s imula t ion)  chamber experiments average temperature ,  re la t ive  
humidity,  and carbon d ioxide  concen t r a t ion  are documented. 

Average v a l u e s  of t h e s e  v a r i a b l e s  

By manipulat ing several a i r  flow r e g u l a t i n g  dev ices  i n  t h e  l a r g e  chamber, w e  
obtained v e l o c i t y  p r o f i l e s  which approximate t h o s e  observed in t h e  environ- 
ment f o r  flow over n a t u r a l  su r f aces .  These p r o f i l e s  w i l l  be  maintained t o  
provide c o n s i s t e n t  cond i t ions  throughout a series of experiments .  

S ix  experiments have been performed t o  e v a l u a t e  t h e  t r a n s f e r  of Kr-85 from a i r  
t o  va r ious  e d i b l e  vege tab le  greens ( l e a f  l e t t u c e ,  s w i s s  chard ,  and t u r n i p  greens)  
and t o  Bromegrass. Vegetat ion grown i n  25- by 25-cm p o t s  was exposed t o  Kr-85 
i n  a p l e x i g l a s s  exposure chamber, S m a l l  f a n s  were used t o  mix t h e  a i r  i n  t h e  
chamber; wind s imula t ion  w a s  no t  a t tempted.  The c a l c u l a t e d  t r a n s f e r  v e l o c i t i e s  
obtained are a l l  q u i t e  s m a l l  ( a s  w a s  expec ted) ;  none exceeds 9 x 
( t u r n i p  greens ,  2-hour exposure) .  Addi t iona l  experiments i n  which t h e  exposure 
t o  similar concent ra t ion  levels is extended f o r  up t o  -200 hours w i l l  be  
completed t o  a s c e r t a i n  t h e  a c t i v i t y  t r a n s f e r r e d  under "equi l ibr ium condi t ions" .  
The r e s u l t s  of t h e s e  experiments w i l l  be  summarized and p resen ted  as an i n v i t e d  
p a p e r  a t  the Noble Gases Sympoeium in Lae Vega6 i n  September, 1973. 

cm/sec 

A n a l y t i c a l  techniques f o r  bo th  f r e e  and bound tritium i n  v e g e t a t i o n  s a m p l e s  have 
been developed and t e s t e d ,  The c a p a b i l i t y  f o r  sampling f o r  t r i t i a t e d  water 
vapor i n  t h e  atmosphere has been checked i n  l abora to ry  s t u d i e s  and eva lua ted  
under f i e l d  condi t ions .  Both c a p a b i l i t i e s  are employed i n  a series of exper i -  
ments underway t o  measure a i r - to-vegeta t ion  t r a n s f e r  of t r i t i a t e d  water vapor.  
A v a r i e t y  of vege tab le  greens and Bromegrass are being used f o r  t h i s  eva lua t ion .  
Environmental v a r i a b l e s  documented (and c o n t r o l l e d  t o  t h e  e x t e n t  p o s s i b l e )  are 
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29. Technical Accomplishments i n  FY-1973 : Continued 

wind speed p r o f i l e ,  r e l a t i v e  humidity p r o f i l e ,  3H20 concen t r a t ion  p r o f i l e ,  and 
C02 concent ra t ion .  

High volume a i r  samplers f o r  p a r t i c l e  s i z e  a n a l y s i s  were assembled f o r  use  i n  t h e  
exposure chambers and i n  t h e  f i e l d .  
ruthenium ae roso l s  r e l eased  i n t o  t h e  chamber f o r  one-hour exposures  of vege ta t ion .  
Ninety-two percent  of t h e  Ru-103 a c t i v i t y  i n  t h e  a e r o s o l  generated w a s  a s s o c i a t e d  
wi th  p a r t i c l e  diameters  of less than 1.1 microns. Evalua t ion  of t h e  d i s t r i b u t i o n  
of a c t i v i t y  i n  t h e  (0-1)-micron s i z e  range and e s t ima t ion  of t h e  median d iameter  
which c h a r a c t e r i z e s  t h e  d i s t r i b u t i o n  are planned. 

The samplers were used ‘for sampling 

Three a e r o s o l  release experiments w e r e  conducted i n  t h e  flow-through exposure 
chamber. Cabbage p l a n t s  were exposed t o  submicron Ru-103 a e r o s o l s  f o r  1-hour 
per iods  t o  eva lua te  t h e  uni formi ty  of depos i t i on  on exposed v e g e t a t i o n  and t o  
estimate t h e  t r a n s f e r  parameter ,  P t ,  which is  analagous t o  t h e  normalized 
t r a n s f e r  v e l o c i t y  which one would o b t a i n  from f i e l d  experiments.  
parameters of - 4  x (g-l)  were measured f o r  exposed cabbage s u r f a c e s .  
Addi t iona l  experiments t o  measure t r a n s f e r  parameters  f o r  g r a s s e s  and v e g e t a b l e  
greens w i l l  be  completed i n  FY-1973 us ing  Ru-103. 

T r a n s f e r  

C. F i e ld  Release Experiments 

A sampling g r i d  has been i n s t a l l e d  n o r t h e a s t  of t h e  NRF area a t  t h e  NRTS. The 
g r i d  i s  composed of 40 sampling s t a t i o n s  l o c a t e d  i n  approximately s i x  acres of 
bo t t l eb rush  g ras s  (S i t an ion  h y s t r i x )  and i n  b i g  sagebrush (Artemesia t r i d e n t a t a )  
which surrounds t h e  g ra s s .  S i t an ion  h y s t r i x  i s  t h e  most abundant g r a s s  s p e c i e s  
on NRTS and i s  p resen t  on about 60% on NRTS. A r t e m e s i a  t r i d e n t a t a  i s  p r e s e n t  
on about SO% of t h e  s i t e .  The sampling g r i d  c o n s i s t s  of 20 sampling s t a t i o n s  
i n  t h e  b o t t l e b r u s h  g r a s s  and 20 i n  t h e  b i g  sagebrush. The sampling s t a t i o n s  are 
loca ted  on t r a n s e c t s  which are 100 f e e t  a p a r t .  
s t a t i o n s  spaced a t  60 f o o t  i n t e r v a l s .  

Each t r a n s e c t  has  two t o  seven 

Wind, temperature and p r e c i p i t a t i o n  monitors  have a l s o  been i n s t a l l e d  on and 
near  t h e  g r i d .  
and wind epeeds a t  t h r e e  e l e v a t i o n s  dur ing  releases. 

A tower i n s t a l l e d  i n  t h e  c e n t e r  of t h e  g r i d  w i l l  g ive  tempera tures  

Estimates of S i t an ion  h y s t r i x  and Artemesia t r i d e n t a t a  d e n s i t i e s  i n  t h e  g r i d  area 
have been e s t a b l i s h e d  and estimates of t h e  m a s s  p e r  sagebrush p l a n t  w e r e  de t e r -  
mined by c l ipp ing  t h e  green f l e s h y  p a r t s  of a l a r g e  number of sagebrush p l a n t s  
chosen a t  random. 
experiments.  These d a t a  (mass pe r  u n i t  area) are necessary  i n  o r d e r  t o  determine 
normalized depos i t i on  v e l o c i t i e s  of r e l e a s e d  ae roso l s .  

The u n i t  weight of t h e  g r a s s  w i l l  b e  obta ined  du r ing  t h e  
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Evaluation of tritium concentrations in the atmosphere and transfer to vegetation 
downwind from the Idaho Chemical Processing Plant has begun. 
evaluation should provide points of comparison for the chamber studies of air 
to vegetation transfer of tritiated water. 

Data from this 

1. r t o l a c i  f l t l .  2 .  O I f l C r  

I O  Controlled Environmental Release Test (CERT) Program 

A' paper on our earlier work on bovine iodine metabolism modeling is nearing 
completion. Because of the extreme interest in environmental radioiodine 
expressed by Regulatory agencies, other relevant CERT data will be summarized 
and published as a research note. 

30. Expected Results in FY-1974: 

Laboratory studies of the transfer of gases and particulates to both vegetation and 
man-made surfaces will be continued using the environmental exposure chambers. 
The studies of 3H20 vapor transfer will be extended to cover several types of 
vegetation. Aerosol deposition and retention studies will be extended to Cs, Ce, 
and Sr aerosols and to include a small variety of vegetation canopies. 

One or two field releases of submicron aerosols will be conducted over native or 
pasture vegetation to obtain field baseline data on particle deposition and retention 
characteristics under documented conditions. 

An experiment to- determine the effect of wind speed on retention of radioactivity 
by vegetation will be conducted using plants contaminated in the small chambers. 
The full wind speed range (0-12 mph) of the large environmental chamber will be 
employed in the first-cut evaluation of the problem. 

The Idaho Chemical Processing Plant stack release of 3H20 will be employed to obtain 
data on air to vegetation transfer under field conditions for comparison with 
laboratory results, 

A s  indicated above, the Kr-85 results will be presented and published to eliminate 
some of the public uncertainty regarding the potential effects of gaseous waste 
disposal from nuclear generating stations and reprocessing facilities. Results of 
the laboratory tritium release studies will be reported, a8 will i n i t i a l  particulars 
deposition and retention results. 
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Expected Resu l t s  i n  FY-1975: 

The program o u t l i n e d  above i n  i t e m  30 w i l l  be  cont inued and extended t o  cover  o t h e r  
ae roso l s  and s inks .  

Descr ipt ion and J u s t i f i c a t i o n  of Major Budget Items: 

FY-1974 

Radioact ive Sources Sampling Materials, and Disposable  Suppl ies  

FY-1975 

Radioact ive Sources ,  Sampling Materials, and Disposable  Supp l i e s  
r 

Descript ion and J u s t i f i c a t i o n  of Equipment Items : 

FY-1974 

A data a c q u i s i t i o n  and a n a l y s i s  system is  needed t o  
(1) s impl i fy  monitoring of environmental  v a r i a b l e s  dur ing  

environmental  chamber and f i e l d  release experiments and 
(2)  reduce t h e  human e f f o r t  r equ i r ed  t o  e x t r a c t  and ana lyze  

t h e  d a t a  obta ined  from t h e  senso r s .  

FY-1975 

S p e c i f i c  purchases  cannot be r e l i a b l y  p r e d i c t e d  a t  t h i s  
t i m e .  However, because unan t i c ipa t ed  needs i n e v i t a b l y  
arise, f o r  planning purposes $5,000 has  been inc luded  i n  
t h e  budget to cover t h e s e  needs. 

$4000 

$4000 

$5000 

$5000 
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FROM: Donald a l k e r ,  D i rec to r  
Heal th  Se rv ices  Laboratory 

1, TITLE: Cont ro l led  Environmental Release Test (CERT) Program 

2.  PROPOSED ACTION: 

The Cont ro l led  Environmental Release Test (CERT) Program i s  

being performed t o  s tudy  t h e  processes  whereby a i r b o r n e  contaminants 

are depos i ted  on and removed from n a t u r a l  and man-made s u r f a c e s .  

Phys ica l  and b i o l o g i c a l  v a r i a b l e s  be l ieved  t o  be s i g n i f i c a n t  i n  

t h e s e  processes  are documented i n  f i e l d  and l a b o r a t o r y  experiments 

i n  which gaseous o r  p a r t i c u l a t e  r a d i o a c t i v e  tracers are r e l e a s e d .  

Transfer  of t h e  tracer t o  vege ta t ion  o r  o t h e r  s u r f a c e s  and r e t e n t i o n  

of t h e  t r a n s f e r r e d  mater ia l  are eva lua ted .  The p r e d i c t i v e  models 

developed can be used i n  e s t ima t ing  t h e  consequences of p o t e n t i a l  

acc iden t s  and t o  eva lua te  t h e  a c t u a l  hazards  r e s u l t i n g  from planned 

o r  unplanned releases t o  t h e  atmosphere. Many r e s u l t s  are d i r e c t l y  

a p p l i c a b l e  t o  t h e  behavior  of common nonrad ioac t ive  p o l l u t a n t s  i n  

t h e  atmosphere. 

Laboratory experiments are performed i n  p l e x i g l a s s  exposure 

chambers. 

contaminated w i t h  tracer material, drawn over t h e  v e g e t a t i o n  o r  o t h e r  

s u r f a c e ,  and then  f i l t e r e d  t o  remove t h e  contaminant p r i o r  t o  be ing  

’ exhausted t o  t h e  ambient atmosphere, I n  t h e  wind t u n n e l  type  chamber, 

I n  t h e  flow-through type  chambers p r e f i l t e r e d  a i r  i s  

i n - l i n e  f i l t e r  systems c l eanse  t h e  a i r  dur ing  each  c y c l e  through t h e  
system. 
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TITLE: Control led Environmental Release Test (CERT) Program 

. Act iv i ty  : RX-02-03-00 

I n  t h e  f i e l d  tes ts ,  m i l l i c u r i e  amounts of sho r t - l i ved  t r a c e r s  

w i l l  be  r e l eased  d i r e c t l y  t o  t h e  atmosphere. 

t r anspor t ed  by t h e  a i r f low ac ross  t h e  t es t  s u r f a c e s  and subsequent ly  

o f f s i t e .  

below t h e  corresponding guide va lue  and t h e  r e s u l t i n g  y e a r l y  r ad ia -  

t i o n  doses t o  t h e  c r i t i c a l  group w i l l  b e  less than  l% of those  due 

t o  n a t u r a l  background. 

The t r a c e r  w i l l  b e  

The concent ra t ion  of t h e  tracer i n  o f f s i t e  a i r  w i l l  be  w e l l  

Vegetat ion i n  t h e  test area w i l l  b e  contaminated. However, 

s i n c e  only trace amounts of a c t i v i t y  w i l l  b e  used, t h e r e  w i l l  b e  no 

adverse  e f f e c t s  on t h e  vege ta t ion .  

(removal of c e r t a i n  p l a n t s  and p l a n t  p a r t s  f o r  a n a l y s i s )  w i l l  b e  more 

de t r imen ta l ,  a t  least  t o  c e r t a i n  p l a n t s ,  bu t  w i l l  a f f e c t  such a.smal1 

percentage of t h e  p l a n t s  t h a t  t h e  e f f e c t s  on t h e  l o c a l  v e g e t a t i o n  

community w i l l  be  i n s i g n i f i c a n t .  

Vegeta t ive  sampling procedures  

In  the  test area some small roden t s ,  j a c k r a b b i t s ,  and perhaps 

an occas iona l  an te lope  w i l l  be exposed t o  h igher  a i r  concen t r a t ions  

than those  t o  which t h e  o f f s i t e  popula t ion  are exposed and t o  con- 

taminated forage.  P reda to r s  of t h e s e  animals w i l l  a l s o  be  exposed 

t o  s m a l l  q u a n t i t i e s  of tracer r a d i o a c t i v i t y .  Although it  i s  

conceivable  t h a t  tumors might be induced i n  some i n d i v i d u a l  animals ,  

t h e  impact on t h e  animal popula t ions  w i l l  n o t  be s i g n i f i c a n t .  

4 .  ALTERNATIVES: 

The CERT Program i s  designed t o  o b t a i n  v a l u a b l e  d a t a  on depos i t i on  

and r e t e n t i o n  of r a d i o a c t i v e  materials. The a l t e r n a t i v e  of n o t  

ob ta in ing  t h e  d a t a  is  n o t  considered acceptab le .  The use  of environ- 

mental  chambers f o r  t h e  ma jo r i ty  of t h e  experiments minimizes t h e  

p o t e n t i a l  i m p a c t  of t h e  program. El imina t ion  of a l l  f i e l d  releases 

, i s  n o t  v i a b l e  a l t e r n a t i v e  s i n c e  such tests are requ i r ed  t o  p rov ide  

r e f e r e n c e  p o i n t s  and f o r  s t u d i e s  r e l a t e d  t o  n a t i v e  v e g e t a t i o n  which 

i s  too  l a r g e  f o r  use  i n  l abora to ry  experiments ,  

5 .  ASSESSMENT OF SHORT-VERSUS LONG-TERM BENEFITS: 

Conduct of t h e  CERT Program does not pose  a s i g n i f i c a n t  t h r e a t  
t o  t h e  cont inued e x i s t e n c e  of vege ta t ion  o r  a n i m a l  communities on o r  
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I n  f i e l d  experiments m i l l i c u r i e  q u a n t i t i e s  of sho r t - l i ved  tracers 

are r e l eased  a t  c o n t r o l l e d  rates under w e l l  documented and cont inuously 

monitored meteoro logica l  condi t ions .  

a n a l y s i s  during t h e  release, and documentation a reprovided  by 

personnel  of t he  Nat iona l  Oceanic and Atmospheric Adminis t ra t ion  (NOAA). 

These experiments w i l l  be  conducted a t  t h e  Experimental  F i e l d  S t a t i o n ,  

T e s t  Grid Three,  and occas iona l ly  i n  ad jacen t  undis turbed  areas. 

F i e l d  releases under w e l l  documented cond i t ions  w i l l  p rov ide  p o i n t s  

of r e fe rence  f o r  t h e  l abora to ry  experimental  work as w e l l  as p rov id ing  

informat ion  on depos i t i on ,  r e t e n t i o n  and t r a n s f e r  mechanisms i n  t h e  

cool  high d e s e r t  ecosystem of t h e  Nat iona l  Reactor  Tes t ing  S t a t i o n  

P r e - t e s t  f o r e c a s t i n g ,  s i t u a t i o n  

(NRTS) . 
A wide v a r i e t y  of r a d i o a c t i v e  tracers w i l l  be  used. Elements 

w i l l  be  chosen on t h e  b a s i s  of t h e i r  re levance  t o  a c t u a l  o r  p o t e n t i a l  

environmental  contamination problems. Radioac t ive  cesium, ruthenium, 

cerium, manganese, c o b a l t ,  barium, and z i n c  have been i d e n t i f i e d  as 

l a b e l s  f o r  p a r t i c u l a t e  tracers; t h e  s e l e c t i o n  of p a r t i c u l a r  i s o t o p e s  

w i l l  be  made w i t h  t h e  a i m  of minimizing p o t e n t i a l  adve r se  e f f e c t s  f o r  

a given experiment. 

3.  PROBABLE ADVERSE EFFECTS: 

The conduct of t h e  CERT Program w i l l  r e s u l t  i n  t h e  release of 

s m a l l  amounts of predominantly sho r t - l i ved  r a d i o n u c l i d e s ;  a t o t a l  

a c t i v i t y  of 5 C i  may be r e l e a s e d  t o  t h e  atmosphere i n  a s i n g l e  year .  

The s t r ic t  c o n t r o l  and l i m i t e d  s i z e  of t h e  releases, i s o l a t i o n  of t h e  

t e s t i n g  areas, and d i s p e r s i o n  of t h e  a c t i v i t y  r e l e a s e d  a l l  he lp  t o  

p rec lude  t h e  p o s s i b i l i t y  of adverse  e f f e c t s  on man o r  h i s  environment. 

Addi t iona l  d i scuss ion  of expected consequences of t h e  t e s t i n g  fo l lows ,  

The ma jo r i ty  of tracer releases w i l l  be conducted i n  t h e  Labora- 

t o r y  i n  exposure chambers. F i l t r a t i o n  systems for t h e  chambers w i l l  

remove radiozict ive p a r t i c u l a t e s  and r ad io iod ine  gas ;  however, s m a l l  

q u a n t i t i e s  of r ad io i so topes  which are n o t  r e a d i l y  f i l t e r e d  (E.&., 
K r - 8 5  and t r i t i a t e d  water vapor) w i l l  be discharged t o  t h e  atmosphere. 

Yearly r a d i a t i o n  doses t o  on- o r  o f f s i t e  personnel  from such  releases 

will i n  no case be as g r e a t  as 1 m r e m  (approximately 1% of t h o s e  due 

t o  n a t u r a l  background). 
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nea r  t h e  NRTS. Ce r t a in  areas have been e s t a b l i s h e d  f o r  such t e s t i n g ;  

however t h e  conduct of t h e  tests w i l l  n o t  p rec lude  f u t u r e  alternative 

uses  of t hese  o r  ad jo in ing  areas. 

of t hese  lands  i s  n o t  compromised by the  proposed short- term use. 

In  b r i e f ,  t h e  long term p r o d u c t i v i t y  

6. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS: 

There are no s i g n i f i c a n t  i r r e v e r s i b l e  r e source  commitments 

a s soc ia t ed  w i t h  t h e  CERT Program. As i n d i c a t e d  above, t h e  long-term 

assests of t h e  t e s t i n g  l o c a t i o n s  w i l l  n o t  be diminished. 

amounts of d i sposable  s u p p l i e s  w i l l  be  used and small numbers of 

samples of NRTS vege ta t ion  w i l l  be  removed from t h e  ecosystem. 

Small  

7. COST BENEFIT ANALYSIS: 

The t e c h n i c a l  b e n e f i t s  of t h e  program were o u t l i n e d  i n  t h e  

d e s c r i p t i o n  of t he  program ( i tem 2 above). 

a l though n o t  r e a d i l y  q u a n t i f i a b l e ,  are known t o  b e  very  small. 

The environmental  c o s t s ,  

8. SUMMARY: 

N o  s i g n i f i c a n t  sho r t -  o r  long-term environmental  impacts w i l l  

r e s u l t  from t h e  conduct of t h e  CERT Program. 

t h e  experiments w i l l  assist i n  t h e  a n a l y s i s  of p o t e n t i a l  environ-  

mental  e f f e c t s  of a i r b o r n e  releases of r a d i o a c t i v i t y  and o t h e r  

p o l l u t a n t s .  

Data obta ined  from 


