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e 
On December 1, 1352, t h e  tiiciogy Sect ion wap advised or’ exterisi.fe radioact ive 

contaqinat ion -.q t h e  Doc5 created by waste water from 202-S [Redox) ooeratlons. 

Since t h e  water i ~ h 5  wicg AtLlized by s i g n i f i c a n t  nunbers of mi?.rant waterfowl, 

t he  ex is tence  of h e a l t h  hazards t o  consumers of the b i r d s  was invest igated,  
0 4 

resJlts of which are presented herein.  

0 
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0 
8 METHODS 

Wild waterfowl were col lec ted  December 3 and b from t w i ,  waotc watr,lr ponds 

3 

0 e * ;  

designated Zedox swan? and *W1' swamp. FormatLon of Fwaox sump began during 0 

1 January, 1 ~ 5 2 ,  unon s t a r t - u p  of t h e  232-S f a c i l i t y  ami a t  3 Z s e n t  t h e  water covers 
Q 

a p p r o x h a t e l y  d i i h t  a c r e s  t o  deoths r , ingin& frm two r'eet a ,  c e n t e r  t o  less than 4 
i 

Q Q 
one f o o t  a t  t h e  ozrimeter.  

of r a d i c a l  trai.sfonna$jion f rm a x e r i c  t o  h y g r i c q i t  a t ' m  

Jegetation a t  the s i t e  r ~ x e s e r .  s t h e  i n i t l a l  s t age  
I 

nd a s  s x h  a n e a l s  e 
t o  waterfowl m-irly as a rc5t:ng loca t ion .  A t  the  t.'..ne of Dllect ion aO:>rOXi- 

0 8 
nately 15% pur;J',e ducks (mallards, ? i n t a i l s ,  t e a l ,  ttc ) . d lh Canada r ~ e s e  

8 
were obsarved c t* . l i a ing  the pond for lar-ylng neriod.5 of t i  :, s h J t t l i n g  vetween 

Redox and llU1l . U ~ ~ D S  i n  response t o  bman a c t i v i t y  I? t h e  -c:inity. 
@ 

8 
Three general  degrees of e x o a u r e  t c  t h e  Redox :ontaa . a t ion  wwe rex-csented 

by waterfowl co l l ec t ed :  (1) chronic,  by an i n j a r e d  3i.ntai.Z duck confined t o  Redox 
6p 

swamp; (2 )  per l cc i c ,  by Canada geese which u t i l i z e d  t h a t  1c :stLon anproximately 

f i f t y  per  c e n t  2:' t he  t i n e ;  and ( 3 )  r ecu r ren t ,  by piddle d!: (s which v i s i t ed  t h e  

Zedox pond f o r  s:r.ort per iods only. ri f o u r t h  group, those u: : l i z i n g  only "J" swamp, 

1s represented uy h e r i c a n  coots. 

All s u e c i ~ e : : ~  were n.onftore%by pcr tab le  s i r v e y  i n s t  r . z . -n t s  ivnediately after 

taking. 

naceratcd on l!!* s t a i n l e s s  s teel  p l a t e s  i n  t h e  presence of 3.5 N NaOH, d r i ed  under 

Saqples ol' varicus tissues, organs am feces werl t e n  remved,  weighed, 
8 

an i n f r a - R d  l a m  and counted g l t h  a 3ica-window &O counter  t o  detennine tb ta l  
@ 

beta a c t i v i t y .  

cessed by chenicn? separat iora  t o  d e t t n i n e  amounts of rutheniuml33, mthenium116 

and o l i t ~ n i u a * ~ ~  i n  r e l a t i o n  t o  o t h e r  b e t a  or alpha e n i t t e r s ,  t h e  l a t t e r  derived 

by ether extra:t .on and "TA procedures. 

AdcXtional sanples  of Done, fkscle,  1i;rer &tad f z c e s  were bro-  

Eutlieniun dzte- inat ions  resented 

t 1 0 1 3 3 1  
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8 

several d i f f i c u l t i e s  dJc t o  v o l a t f l i t y  of the i so topes  and ino f f i c i ency  of present  
@ methods of counting, requiring t h e  app l i ca t ion  of severa l  co r rec t ion  f ac to r s .  

kuthenium analy&ps .man which da ta  of this r e p o r t  a r e  based a e r e  resolved t o  the 

2 i s t f l l a t i o n  of ki ay w i - i h l o r i c  a i ic l ,  tra:)oi:c; the distillate i n  NaOH solu t lon ,  

hea t ing  t h q  t r a p  s o l a t i o n  i n  the presence of e thy l  a lcohol  u n t i l  the RuOL was 

@ 

coahrulated, then cent r i fuged ,  p l a t ed  and counted i n i t i a l l y  on t h e  second she l f  of 
@ 

a X 3  c . u n t e r  w i t . h  no nbsoroer and then repeated with 353 mg/cnL A l  absorber 

i n s e r t e d  on the  f i r s t  s!ielf. 

q u a n t i t a t i  re yield, 

Fiecowry by t h i s  process is e s t i n a t e d  a t  LO t o  bo$ 
9 

@ Calx1at:on of t i s s u e  a c t i v i t y  d e n s i t i e s  t o  a n i c r o c i r i e s  osr g a m  basis  for @ 

Su1*3 

seoara ted  i n  processtng and the  re-elaining a c t i v i t y  of o ther  f r a c t i o n s  was due t o  

s e v e r a l  o t h e r  f i s s i o n  products,  

and Ru136 are based u3on t h e  assumDtion t h a t  only tnese elements were 
@ 

. 
?he values assigned Jarious sanplcs  are ,  therefore ,  

@ 
t o  be considered as an approkha t ion  only. 

?ZSI'LTS A'iD 3TSC','3SIO!J 

@ e  
Por t ab le  i x t  nen t  reading o f  2C.7 nr2p/hr on the % 

f a c e s  and ?5 nre?/hr o v e r  t he  dorsa: ooc; sirfa.:e Mere 

ch ron ica l ly  emosed.  ? i v i  geese, p e r i d i c a l l j - e x p o s e d  

0 

Q 

qent ra l  body and w:ng sur- 

ootalned from the duck 

specimens, d e l i  iered a 

<Osage r a t e  or' 130 nrep/hr a t  one-foct d i s t a x e ,  Tuddle  d icks  presented ex te rna l  
@ 

rexiLngs of lass than 130 c/x, 
&) 

.kdFoass&y of t h e  waterfowl pro red t h e  ch rcn ica l ly  and p e r i o d i c a l l y  exposed 
89 

soecL3ens vor=hy of concern as h e a l t h  hazards, a s  evidenced by :he tissue a c t i v i t y  
e 

d e n s i t i e s  t abu la t ed  on t h e  f o l l m i n g  page :@ 

@ 

0 

I IU"1332 

.- 
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Specimen 

-I 

P i n t t i 1  
k & e  81 
Goose #2 
Goose #3 
h o s e  #lr 
Soose 85 

?!a:Iard 61 
Xal la rd  d2 

'(ellard #3 
Soot #1 

Coot $2 

@' 

Tota l  Beta A c t i v j  

Fecss 3one 

37,903 
L,ooo 
1,800 
li ,200 

L,730 

310 
150 

70 

1LO 

600 

3,003 
@ 

y Density i n  d / d g  
Li ver -- 

lI2,WO 
800 
700 
500 

900 

100 

Muscle 

17,200 
700 
200 
300 
2i)O 

230 

I 30 
30 
60 

13a 
1LO 

Tissues of p r ina ry  i n t e r e s t  are 1i rer and muscle,6since they are the  ed ib l e  

p c , r t i c n s  of t h e  ofrds. Feces a2d bone are included t o  i l l u s t r a t e  the metabolic 

n a t u r e  of t h e  f i ss icn  prcducts  and their cont r ibu t ion  t o  whole body i r r a d i a t i o n .  

:>athtnim analys is  i n d i c a t e d  the followir!,: approxi.aate percectages of t h e  t o t a l  
@ 

oeta :tu.t due LO Ril-Fih: l i v e r  179, muscle 35, feces 15, arid Done 2.1%. 

-8,esclred t o  a c t i r i t y  d e n s i t i e s  on a 0r.r jraT bas i s ,  these  valaes a= PS follows: 

p c / g  1c3 
f@6 - 3ll1'3 - 

LO .6 3 *Ir 
3 .lA 3 .& 
0.6 0 .os 

Negl ig ib l e  e 
*Dosage rates -0 liver and mascle by ruthenium isotopes 
are approximately d.5 and 0.01 rep/day respec t iTe ly .  

I 1 0 1 3 3 3  . .. 
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. 
Sane i n d i c a t i o n  of fission products  con t r ibu t ing  a major i ty  of t h e  a c t i v i t y  

in various f r a c t i o n s  are contained i n  tho f o l l o w h g  absorpt ion and deday curve 

d a t a  : 

@ 

I Salilple Beta P a r t i c l e  
i n e r g i e s  

Q 
450% below 3.3 nev 
Rema'nder s i m i l a r  t o  Ru106-@ * 
.5hIg6, n7ladm.m of 2.&5 nev 

All below 2.75 rnev 

All oelow 1.25 mev 49 
@ 

20% below 1.6 nev 
Remainder 10 a maximum 
of 1.8 mev 

Q 

Half - l i ves  

>$o days 

Lon g - l i  ve d 

29% - 10 days 
63% long-lived 

;?O% -13 days 
63%-105 days 

@ 

e962 

P o s i t i v e  alpha cmtaminat ion  x2s found Fn r e l a t i v e l y  unimpmtant  amounts, 

a r iaxi= >-alr;e of La0 d/n t o t a l  alpha/g being noted in the  fexes  of the p i n t a i l  

duck. TTA a n a l y s i s  e s t ab l i shed  pu23y the  con t r ibu to r  of ninetj l  per cent of t h i s  

amunt. 

1 

1 Goose feces d e n s i t h s  = s e d  fran Ir LO 10 d/m t o t a l  a..pha/g. do ex te rna l  

a lpha  c B t a 7 i n a t i o n  Mas ooserved. @ 

@ 
PRO21 OS1 S 

@ 0 
P1ar.t s.iccess:ar:,@tlb noma1 ?rogressioR of vegetat ion f rm f l o r a  of low 

@ Q 
rank t o  ze renn ia l  c l a n t s  an3 shzxbs 2:' higher  pnylogeny, can be exDected i n  the  

near  f u t a r e  to t r a n s f o n  the Redcx swknp fran a mere pool of water on sagebrush 

f l a t l a n d  k t  o d c s i r i b l e  waterfowl h a b i t a t .  
Q 

i ixce l len t  e x m o l e s  of t h i s  phenomenon 

gr 
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0 8 

a r c  other waste uater impoundxents suck as and IrT" swamps i n  230 West Area. 
' @  

Upon we &stniption of %ch development by Redox swamp, t ho  various audio and 

visJal methods of f r igh ten ing  waterfowl which WBM employed a t  tha t  l oca t ion  

dur ing  a c e n b e r  and January can be e x w c t e d  t o  have a l imi t ed  a f f e c t .  IJot only 

can l a r g e  populat ions of n i g r a t i n g  waterfowl then be oxpectcd t o  u t i l i z e  t h e  

l o c a t i o n  f o r  l o  
0 

produce younR on t a s e  waters which will ass imi l a t e  g r e a t e r  amounts of con- 

t a A n a t i  51; dae t o  their natura& requimnents .  'rlei&ting these  facbs f u r t h e r  is 

tne  probable uotaicc? aid concentrat ion of rad io iso topes  oy a t e r f o w l  iood p lan t s  Q 

Q 
er periods of time, b u h m i t e d  nunbers of r e s iden t  b i rds  w i l l  %f 

$3 
0 

i n  t h e  water and a p ro j r e s s ive  increase  of c , n t a d n a t i o n  i n t o  the pond. 
@ 

Portable  
@ 

inst rument  surveys on January i .2 i nd icz t ed  values u 3  t o  3 r e p / h o x  a t  water 

su r face  of t h e  pozd i n l e t .  Q 

p l o l i c  relat:ons cans idera t ion  eaphasizes  t h e  need f o r  c* i r r ec t ive  measrires 
0 t o  ?revent  recurrence of extensive sraterr'owl contaninat ion a t  !ledox swamp, s ince  

i 

adverse ? u b l i c i t y  and ouhl ic  concern were e m r e s s e d  d u r ' h g  t he  r e m i n d e r  of t h e  

1152 wswrfou l  h m t i n g  season fo1lowir.g unauthroized riaors k r t i c i n i n g  t o  raalo- 

a c t i q e  =mtaTil .dt ion or' waterfowl on the Hanford 'wlorks. Suggested means by which 0 @ 
@ 

0 @ 
s h i l a r  s i t u a t i o n s  m y  De a.roided inc:lu$e hpcnmdint; the$ater  w i t  w i n  d e f i n i t e  

l i m i t s  ma corerzn; with xesh w i r e ,  u n x r g m u n d  storage of t h e  w ~ 5 a  water or 

e f - e c t l  IS veEetar'.on cont ro l  with s i f f i c i e n t  devices  for f r i i h t p  i n g  waterfowl 

auay. 'he l a t t e r  s h c z l i  b@cor.sidere:! on Bp y if o t h e r  nethods a r e  f w n d  nore 
3 

h p r a c t i c a l  . 0 Q @ 

Q @@ Q suwp 

0 
u Wateri'3,ul chronica l ly  and m r i o d i c a l l y  exposed t o  Kedox swamp contarr,lnation ,. .. 
.I 

con-xlned s u f f i c i o n t  m o u n t s  of beta rad ioac tLvi ty  t o  d e l i v e r  whole-body 

."*C .. L.. 
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irradiation rates  of 100 t o  250 mrep/hour. 

17,300 t o  L2,OOO d/m/g tlssue werp observed in  e$iblo port ions of chronicolly- 

exposed birds .  

so? ous s i tuatton i n  the  f i t u r e  unless corractim measures are inst i tuted.  

@ 

Tota l  beta  a c t i v i t y  densitdss of 
9 

Fla% succession and increments of contamination portend a more 

0 

0 Q 
e 

Q 

Q 

d 

i 
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