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1 .... To. continue t h e .  ebmina t ion  o f  t h e ,  d i s t r i b u t i o n .  o f  Caesium-1 34,' .  . .  .:, . , 
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2. .'. :To co l l ec t  'and'weigh .the ' i o t a 1  suspended load  '&I seawatek.:at , , se lected . , ' 

Caesium-1 37, Plutonium-238, Plutoni~&239/240 and kmericium-241.! . in  
seawater of the  I r i s h  Sea and i t s  approaches. 

. .  . .  . .  

: *  s t a t ions .  . .  , . 

3 .  To co l l ec t  grab and/or core samples of  t he  seabed'in the I r i s h  Ses.and 
.;off the. ,west . . . .  and .nor th :  coast  o f  Scotland. 

To record l the  g?m& count r a t e ,  i n  a se lec ted  energy.range, f r o m , s u d a c e  
. -  .seamater o f , t h e , I r i s h  Sea and a t  depth i n  the v i c in i ty .o f .  .B.N.F.L. . : ; ,. ' .  
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RV CIROLUU'  s a i l e d  from 'Gemsby on  the  morn ing  t i d e  of '20 September . 

A t  .23 s t a t i o n s  between. .Grinsby.wd and'prokeeded south t o  the  I r i s h  Sea. 
the  entrance t o  the  I r i s h  Sea (see  char t ) ,  50 l i t r e  samples ,of seawater 
were co l lec ted  and processed on board f o r - l a t e r  ana lys i s  of t h e  1.37 .Gs arid: :. 
134 C s  concentrations. 
C e l t i c  Sea 100 l i t r e  samples of seawater were co l lec ted  and f i l t e r e d  through 
0.22 pm membrane f i l t e r s  f o r  t h e  determination of 238 Fu, 239/240 Fu and 
241 lim , i n  both the "dissolved" and "par t icu la te"  f r a c t i o n s .  I n  .addi t ion  . 
l a rge  voiume 'samples ,were also. taken. f o r  A.M.L. f o r  t he  deter@nat.ion, . 

a f t e r  i n . i t i a l  prepsrat , ion on board,, of ..;the. , r q l a t i v e  amounts of .  Plutonium-IV 
an$ ~ l u t d + m - ~ ~  oxidat ion s t a t e s  ii seawater. Seawater sampling on a 77 
s t a t ion ,  g r i d  i n  the  1r is .h  Sea (s,ee cha r t )  ,commenced, on a l i n e  . o f  .sta%ions 
from Fishguard t o  Rosslare ,at. 1630 h 23 September and was , f w l . l y  completed 

f o r  radiocaesium analyses and a t  16 s t a t i o n s  f o r  Plutonium and h e r i c i u m  

A t  one s t a t i o n  i n  the  North Sea and one i n  the  . , 

. 

, ,,at 1630. h 29 September. A t  a l l  s t a t i o n s  water was co l lec ted  'and prooessed 

'. 
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determinations, lit a l l  s t a t i o n s  
o ther  loca t ions  seawater samples 
f i l t e r  papers, of  pore s i ze  0.22 
load. 

where .Pu wa;s'J t o  be determined and a t  10 
were' f s l t e r e d  through weighed membrane 
w m a  f o r  t h e  determination o f  t he  suspended 

Day grab samples o f  seabed were obtained a t  56 se lec ted  s t a t ions .  
s t a t ions  2" diameter. cores were obtained by':the use of  a I m  b a r r e l  corer  
without use o f  a sphincter  and a t  9 s t a t i o n s  4" diameter cores*were obtained 
by use of t he  Reineck box corer.  A t  5 o f  the  $ l a t t e r  s t a t ions ,  within 30 
miles of BNFL Mindscale, two cores from each s t a t i o n  were sectioned on board 
in to  5 cm sections and processed, by sqqeezing under pqessuse, t o  remove the 
i n t e r s t i t i a l  water f o r  l a t e r  r ad ioac t iv i ty  analyses of both the  so l id  and 
l i q u i d  phases. The s o l i d  phase w i l l  be analysed by gamma spectrometry using 
a Ge (li) detector ,  and alpha spectrometry, following chemical separation, 
f o r  t he  deterninat ion o f  Fu radionuclidas.  
by&4T, techniques f o r  the  examination o f  t h e  f r ac t iona t ion  o f  PU-IV and 
Pu-VI. Their d i s t r ibu t ion  with depth w i l l  be examined and ' a  comparison 
made with bulk seawater above the  seawater-seabed in t e r f ace .  Duplicate 
core samples were re ta ined ,  f rozen  on board, f o r  l a t e r  determinations o f  t h e  
d i s t r ibu t ion ,  i n  f i n e r  d e t a i l ,  i n  t h e  surface layer ,  o f  radj;onuclides dis- 
charged from Uindscale. 
the  energy range 0.6 MeV-O.TNieV, f rom surface seawater, from the  clean s a l t  
water supply, passing continuously over a.3" x 3" NaI c r y s t a l  
gamma spectrometer. Maximum count r a t e s ,  some 12 times the  1; 
type background were obtained in ' an  a rea  j u s t  north of t h e  Windscale pipe- 
l i n e  discharge point.  
from the south west t he  a i m  of  measuring t h e  gamma count r a t e  a t  depth i n  the 
iiiindscale v i c in i ty ,  using the  FRL developed gamma probe, had t o  be abandoned 
on 28 September and CIR0IAH.A proceeded toward the  North Channel completing 
the water and sea bed sampling grid.  Northwesterly gale force  winds o i  t he  
night of 29 September prevented C I R O U  from proceeding d i r e c t l y  out o f  
the  North Channel and t h e  opportunity was taken t o  co l l ec t  addi t iona l  water. 
samples whi l s t  "dcdging" i n  the Clyde. 

Continuing gale t o  severe gale  force winds caused 3 s t a t ions ,  planned f o r  
t h e  a rea  some 6 O a m ~ e s ;  out i n t o  the -At l an i i c  des t  o f  Scotland, t o  be aban- 
doned and C I R O U i U  proceeded d i r e c t  t o  the  bIinckes 

At 4 

The l i q u i d  phase w i l l  be analysed 

B recording was made o f  the gamma count r a t e , ' i n  

Because o f  the increase i n  wind speeds t o  gale fo rce  

sampling water f o r  

l e s ' o f  sea#bed  mud were obtained by the Day Grab and a 
a t  se lec ted  s t a t ions  f c r  plutonium. A t  one s t a t i o n  i n  the  

> 80 cm core by use o f  the Im b a r r e l  corer f o r  r ad ioac t iv i ty  analyses f o r  
comparison with those obtained within the I r i s h  Sea. 
out o f  t he  Ninch during t h e  morning of  I October t o  work a grid o f  I 5  
s t a t ions  f r o m  the  B u t t  .of Lewis t o  F a i r  I s l e  but was again forced t o  "dadge" 
i n  severe gale force winds. 
abated and a modified 9 s t a t i o n  gr id  was worked t o  Fa i r  I s l e  abandoning I 0  
of t h e  o r i g i n a l l y  planned s t a t i o n s  including one i n  the immediate v i c i n i t y  
of DERE Dounreay where it had been hoped t o  obtain a m r e  o f  the sea bed 
using t h e  Reineck' box corer. I n  improvingc~eather  'conditions a f u r t h e r  15 
s t a t ions  were ivorked between $ F a i r  I s l e  and Grimsby. 

C I R O W A  docked a t  0830 K 4 October. 

CLR0Lr;Nal moved north 

By ear ly  morning on 2 October the  wind had 
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ms o f  the  c ru ise  i n  rela ' t ion t o  the co l lec t ion  of sea bed and 
e s  f o r  subsequent plutonium analyses were completed except f o r  

t he  collection: o f  one'seabed core and/or grab sample o f f  Dounreay. All t he  
aims i n  r e l a t i o n  t o  the determination o f  t he  d i s t r ibu t ion  o f  radiocaesium i n  
B r i t i s h  coastal waters w6re compl6ted although a minor modification had t o  be 
made t o  t h e  prdgramme off the west and 'north coasts o f  Scotland. Su f f i c i en t  
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volumes of i n t e r s t i t i a l  water were obtained by squeezing two cores f r o m  
each of 5 s t a t i o n s  i n  t h e  immediate Hindscale v i c i n i t y  f o r  t he  determination 
of t h e  oxidat ion s t a t e s  of plutonium. The da ta  w i l l  a l s o  be used t o  compare 
t h e  238 Pu: 239/240 Pu i n  both the  s o l i d  and l i q u i d  phases down t h e  column. 
Uthough t h e  towed sub-surface gamma probe could not be t e s t e d  the  sur face  
probe gave good r e s u l t s  i n  the  sea area between t h e  Isle o f  Man and t h e  
Cumberland coast .  

D F J e f f e r i e s  
13 October 1977 
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