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Abstract

DECOMMISSIONING AND RECONSTRUCTION OF THE FAST REACTOR
FUEL REPROCESSING PLANT, d 'o UNREAY.

The conversion of the Fast Reactor Irradiated Fuel Reprocessing Plant at Dounreay from
its original function of servicing thelDounreay Experimental Fast Reactor (15 MW(e)) fuel
cycle to that of reprocessing fuel from the Dounreay Prototype Fast Reactor (250 MW(e))
led to an extensive modification exercise. This necessitated entry into, decontamination, and
rebuilding of the greater part of the ¡plant; many areas were in effect decommissioned and
then new facilities constructed on the same location. In cell plant conditions at the beginning
of the exercise ranged down from radiation areas at above 1000 R/h gamma, and contamination
levels 500 R/h beta-gamma and 1000 counts/s alpha. This exercise consequently proved to
be the largest of its kind undertaken to date in the United Kingdom, and demonstrated the
ability to decommission active plant facilities. It also generated much valuable experience
and led to the demonstration of noyel techniques in this field. The FR reprocessing plant
was designed and built in the late ‘50s to reprocess the irradiated driver core fuel from the
DFR reactor, and also to handle the' breeder fuel elements prior to their transfer to the
Windscale thermal reactor fuel reprocessing plant. It was decided in 1971/72 to modify the
DFR reprocessing plants for the reprocessing of the PFR mixed oxide fuel. In order to
achieve these modifications it was necessary to effect personnel entry into all sections of the
active plant other than the DFR fuel disassembly cave and the DFR fuel dissolver cell.
Several diffe/ent types of cell were entered; namely - HA (beta-gamma) fuel breakdown
caves, HA dissolver cells, and both HA and LA extraction cells. The conditions varied from
total in cave or cell contamination to cells containing mainly internally contaminated vessels.
The radiological hazards embraced variously high gamma radiation levels and high plutonium
contamination levels. The extent of the work varied from complete cell strip out — and
in some cases demolition — to limited relocation and addition of process equipment. The
above features, taken together, determined the objective adopted, either: (i) conversion to
a contamination-free working area, or (ii) acceptance of limited contamination and radiation
levels and working in air line suits, j
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Thé Dounreay NPDE has ext ensi ve faci l i t i es - associ at ed
wi t h bot h Fast React or and Mat er i al s Test i ng React or fuel
cycl es t oget her wi t h support i ng fuel devel opment and post -
i rradi at i on exami nat i on l aborat ori es. These faci l i t i es are
smal l i n scal e due to t he hi gh fi ssi l e cont ent of t he mat eri al s
handl ed, but t he overal l t hroughput i n t erms of val ue or
act i vi t y i s equi val ent to much l arger t hermal react or fuel
cycl e pl ant s.

The vari ous bui l di ngs are grouped i nto' one pl ant area and
have been oper at i ng act i vel y for nearl y 20 years. Taken i n con-
j unct i on wi t h t he DFR react or, t he si t e had al l t he essent i al
feat ures of an earl y ver si on of a Nucl ear Power Park.

Over t he 20 years of operat i on of t he faci l i t i es, t he
funct i on of some of t he pl ant s and bui l di ngs has changed, as
wel l as t he operat i ng met hods, - i n l i ne wi t h i mproved
t echni ques, changes i n t hroughput , and i mprovement s to meet
di fferent operat i onal and safet y st andards. Thi s paper di s-
cusses t he decommi ssi oni ng of sect i ons of t he Fast React or
Fuel Reprocessi ng Pl ant as a fi rst st ep i n i ts conversi on from
havi ng an enri ched urani um capabi l i t y to one i ncl udi ng, urani um/
pl ut oni um mi xed oxi de reprocessi ng.

The Dounreay Fast React or Repr ocessi ng Pl ant was desi gned
and bui l t i n t he l at e ' 50' s i n order to serve t he Dounreay
Experi ment al Fast React or (60 MW (th)). I t embraced ' head end1
i rradi at ed fuel handl i ng and breakdown faci l i t i es, di ssol ut i on
equi pment and sol vent ext ract i on syst ems. The enri ched ur ani um
( 75% Ug) met al l i c core fuel was processed t o a hi gh puri t y
uranyl ni t rat e sol ut i on for subsequent refabri cat i on i n t he
Bi l l et Product i on Pl ant . The act i ve l i quor effl uent was
segregat ed at source, t he Hi ghl y Act i ve was rout ed di rect to
underground st orage t anks, and t he Low Act i ve to del ay t anks
pri or to sea di scharge. The breeder/bl anket nat ural urani um
met al fuel was merel y broken down for t ransfer as i rradi at ed
fuel to t he Wi ndscal e pl ant ; i t not bei ng consi dered appropr i -
ate to ut i l i se t he necessari l y l i mi t ed geomet ry pl ant on l ow
concent r at i on fi ssi l e mat eri al s. .

The deci si on was made i n 1971 /72 to modi fy t he DFR fuel
reprocessi ng pl ant for t he processi ng of PFR mi xed oxi de fuel . .
Thi s deci si on was based mai nl y on t he need to prove fuel per -
formance aspect s of pl ut oni um recycl e i n power produci ng fast
react ors and to demonst rat e a ful l fuel cycl e. I t al so
recogni sed t he val ue, i n t erms of operat i onal experi ence and
devel opment i nformat i on, of such an exerci se i n t he desi gn of

1. INTRODUCTION
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fuel r epr ocessi ng pl ant for a l ar ger scal e syst em. I t was
r ecogni sed t hat t he ext ent of t he det ai l ed modi f i cat i ons woul d
be l arge. The pr i me fact ors di ct at i ng t he scope of t he mod-
i fi cat i ons were, i n addi t i on t o pr ovi di ng for an i ncr ease i n
t hr oughput / capac i t y;

a. I mproved cont ai nment , bot h pr i mar y vessel and cel l ;

b. Rear r angement of t he sol vent ext r act i on equi pment t o
accommodat e t he t wo macr osol ut e fl owsheet ;

c. ' Pr ovi si on of new cave faci l i t i es for t he far mor e
compl ex PFR fuel assembl y br eakdown;

I
d. Pr ovi si on of a new; di ssol ver and feed l i quor cl ar i fi c-

at i on equi pment ;
I

e. I ncr eased ' head end' r adi at i on shi el di ng;

f. I ncr eased l i quor t ankage t o i mpr ove fi ssi l e mat er i al
account ancy for bot h fuel cycl e eval uat i on and t o meet
' safeguards' r equi rement s;

g. I mpr oved vent i l at i on ar rangement s;

h. The i ncor por at i on pf operat i onal i mprovement s i dent i fi ed
as bei ng desi r abl e over 15 year s of operat i on.

2. THE PLANT

i
2. 1 The DFR Repr ocessi ng Pl ant Faci l i t i es

The DFR r epr ocessi ng pl ant was housed i n a bui l di ng 130
ft l ong by 85 ft wi de by' 40 ft hi gh, di vi ded essent i al l y i nt o
t wo on i t s l ong E - W axi s. The l arger par t ( sout h) embr aced
t he caves, cel l s, t hei r servi ce and sampl i ng syst ems and t he
access area, t hi s i s t er med t he ' Act i ve Area' . The smal l er
par t i ncl uded t he i nst r ument and cont rol , and t he i nact i ve feed
syst em area, def i ned as a ' Cont ami nat i on Cont r ol Zone' and
oper at ed at cl ean ar ea ( whi t e) act i vi t y l evel s. ( Fi g 1). The
act i ve caves and cel l s r anged i n bi ol ogi cal shi el di ng t hi ckness
fr om 4 ft concr et e down t o 9 i nch bri ck, and t hi s ar ea was
t r aver sed by 15 t on capaci t y over - head crane.

i

The pl ant was or i gi nal l y desi gned t o pr ocess t he enr i ched
ur ani um al l oy cor e fuel whi ch was br oken down i n t he Core Cave
by mechani cal st r i ppi ng of t he ni obi um cl addi ng and char ged as
sl ugs t o t he di ssol ver. 1



FIG .l. DFR irradiated fuel reprocessing plant (1960-1975).
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The fuel sl ugs were di ssol ved i n ni t ri c aci d and t he l i quor fed to
a sol vent ext ract i on pl ant based on t he Purex ( TBP/OK) fl ow-
sheet . The sol vent ext ract i on equi pment consi st ed of mi xer -
set t l ers confi ned t o a basi c 4 i nch geomet ry to avoi d
cri t i cal i t y.

The Head End pl ant was equi pped wi t h a 4 ft concret e
shi el ded, zi nc-br omi de wi ndow, mast er sl ave mani pul at or cave
communi cat i ng wi t h four di ssol ver cel l s by way of a shi el ded
t unnel . Onl y t wo of t hose cel l s (nos 3 and 4) were ori gi nal l y
equi pped wi t h cont i nuous di ssol ver s of st ai nl ess st eel con-
st ruct i on. The di ssol ved act i ve feed l i quor was t hen fed to
one of t wo Hi gh Act i ve ext ract i on cel l s, t he . second bei ng a
ful l y equi pped spare, and t hen to a Medi um and fi nal l y a Low
Act i ve Cel l . Three cycl es of sol vent ext ract i on resul t ed i n
Fi ssi on Pr oduct Decont ami nat i on Fact ors of 10^ t o 10® bei ng
achi eved, t he fi rst cycl e cont ri but i ng about 104 t o 10^. The
Low Act i ve Cel l was equi pped wi t h a fourt h pl ut oni um separat i on
and puri fi cat i on cycl e, passi ng i ts pr oduct st ream t o an above
cel l evapor at i on and off- l oadi ng gl ove box syst em. The
pl ut oni um cycl e has not been i n regul ar use due to t he l ow

. pl ut oni um l evel s of t he hi ghl y enri ched core fuel . A separat e
cave was empl oyed for t he br eeder fuel .

«

Pl ant l i quor t r ansfers were general l y by gr avi t y wi t h
remot e ' ai r l i ft ' and vacuum si phon syst ems to provi de
addi t i onal head at di scret e poi nt s i n t he hi gh act i ve pl ant .
The hi gh act i ve cel l s were compl et el y seal ed and i naccessi bl e.
The medi um and l ow act i ve cel l s i ncl uded pumpi ng arrangement s,
l ocat ed ei t her wi t hi n t he cel l s or i n shi el ded ' bul ge' l ocal
ext ensi ons. Per sonnel access was not necessar y for rout i ne
oper at i ons but was requi red for mai nt enance, pl ant washdown,
and occasi onal faul t anal ysi s and rect i fi cat i on.

The pl ant was ext ensi vel y modi fi ed and i mproved over t he
year s i ncl udi ng fi rst t he i nst al l at i on of a t i t ani um di ssol ver
and a reci rcul at i ng off-gas scrubbi ng syst em i n t he spare di s-
sol ver cel l s (DC1 S 2) and t hen a maj or change i n t he head end
pr ocess wherei n a chop/ l each t echni que was adopt ed for fuel
breakdown. Thi s necessi t at ed t he repl acement of t he unused
(DC 3) cont i nuous di ssol ver by a l each di ssol ver fabri cat ed
from t i t ani um and i ts coupl i ng i nt o t he off- gas reci r cul at i ng
scrubber syst em. The pl ant was al so modi fi ed to accept MTR
act i ve feed l i quor t ransferred from t he di ssol ut i on sect i on of
t he nei ghbouri ng MTR repr ocessi ng pl ant .

Over 10 t onne of enri ched ur ani um DFR core fuel was
processed t hrough t he pl ant wi t h an associ at ed fi ssi on product
act i vi t y of about 108 Ci. Addi t i onal l y over 22t of br eeder fuel



FIG.2. Fast reactor fuel reprocessing plant Dounreay.
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FIG.3.

1 IR R AD IA TED FUEL TR AN SFER FLASK
2 FUEL ASSEM B LY B REAKDO WN CAVE
3 FUEL ASSEM B LY BREAKDO WN CAVE OP ER AT IN G FACE
4 FUEL D ISSOLVER CELL
5 H IG H AC T IVE CELLS 1 & 2 SOLVEN T EX TR ACT ION
6 M ED IU M ACT IVE CELL SOLVEN T EX TR ACT ION
7 LOW AC T IVE CELL SOLVEN T EX TRACT IO N
8 C O N TR O L ROO M
9 VEN T ILA T IO N F ILTER UN IT

10 W AS TE R EM OVAL FLASK
11 LASER ASSEM BLY
12 B REAKDO WN CAVE M A IN TEN AN CE BO O TH
13 D EC O N TAM IN A T IO N BOXES
14 M AN IPU LATO R M A IN TEN AN CE AREA
15 SAM PLE TAN K AN N EXE
16 M IXER SETTLER PULSE UN ITS
17 AN ALY T IC AL SAM PLE S TA T IO N
18 SO LVEN T EX TR ACT ION CELLS ACCESS AREAS
19 VEH ICLE ACCESS BAY
20 W AS TE FLASK TRAN SFER H A TCH

Fast reactor fuel reprocessing building.
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was  a  l s  o  s  t r i p  p  e  d  and  the  fue  l  t r a  n  s  fe  r re  d  to  W inds  ca le .  The
s  o  l ve  n  t  e  x  t rac  t i o  n  s  e  c  t i o  n  a l s  o  re  p  ro  c  e  s  s  e  d  o  ve r  K t  o  f
e  n r i c  he  d  u ran ium f rom abo  u t  1  2  t  o  f  MTR fue  l  w i th  an  a  c  t i v  i  t y
o  f  abo  u t  1  07 Ci. In  a  d  d  i t i o  n  ,  s  p  e  c  i a l  campa igns  were  conduc ted

to  re  c  o  ve  r  p lu ton ium f rom Pu  e  n r i c  hed  p  i ns  ,  and  f rom i  r ra  d  i a  te  d
exper im  en ta l  ox ide  fu  e  l s  i  r ra  d  i a  te  d  i n  DFR.

2  .2  The  M o  d i f i ed  P  l a  n t

The  requ i re  m en ts  fo  r  t he  PFR m ixed  o  x ide  re  p  ro  c  e  s  s  i n  g  l ed
e  s  s  e  n  t i  a  l l  y  t o  an  e  x te  ns  i o  n  o  f  t he  who le  p  l an  t  and  i nd  i v  i du  a l

e  x te  ns  i o  ns  to  fa  c  i  l  i  t i  e  s  w  i t h in  the  e  x  i s  t i  n  g  p  l a  n  t .  I  t  a l s  o
led  to  a  d  d  i t i o  n  a l  equ ipmen t  be  i ng  i  n  s  ta  l  l  e  d  ,  and  e  x  i s  t i  n  g
equ ipmen t  be ing  re  a r rang  e  d ,  w  i t h  i n  some o  f  t he  c  e  l  l  s  .  I  t  a l s  o
led  to  some c  e  l  l  s  be  i ng  e  i t h  e  r  co  mp  le te l y  re  -equ ip  p  ed  o  r

to  ta  l  l  y  demo l i s  hed  i n  o  rd  e r  f o  r  t h  a  t  s  i  t e  t o  accommoda te  a
c  o  m p le te l y  new fa  c  i  l  i  t y  .

The  to  ta  l  m  o  d i f i c  a t i o  n  work  l e  ad ing  to  the  new p  l a  n  t
(Figs 2,3) can  be  summar i sed  as :

a .  Fue l  Re  ce ip t  Bay .  I n  c  re  as  e  the  l  i  f  t i  n  g  c  ap  ac  i t y .

b .  DFR B  reeder  Cave .  D  emo l i sh ,  and  c  o  n  s  t ru  c  t  t he  new PFR
I  r ra  d  i  a  te  d  Fue l  Cave  on  i  t  s  s  i  t e  .

c .  D  i s  s  o  l ve  r  C  e l l  4 .  Gu t  t he  c  e  l l  and  demo l i sh  the  upper
s  e  c  t i o  n ;  equ ip  w  i t h  the  new PFR d  i  s  s  o  l v  e  r ,  cha rge  sys tem,

l i q  u  o  r  c  l a  r i  f i  c  a  t i  o  n  sys  tem,  and  tankage .  Ex tend  i  t  t o
accommoda te  fu  r t h  e  r  f  i  r  s  t  c  yc le  tankage .

d .  D  i s  s  o  l ve  r  C  e l l  1  .  Gu t  t he  c  e  l  l  ;  u  t i  l  i  s  e  i  t  f o  r  t he  new
a  c  t i ve  v  e  n  t i  l  a  t i  o  n  sys  tem in  c lud ing  a  s  h  i e  l d  e  d  remote
f  i  l  t  e  r  chang ing  c  e  l  l  ,  and  l eave  a  s  e  c  t i o  n  f re  e  fo  r  f u tu  re
equ ipmen t .

e .  D  i s  s  o  l ve  r  C  e  l l  2 .  I  n  s  ta  l  l  improved  re  c  i r c  u  l  a  t i n  g  s  c  rub  -

b  e  r  pump ing  sys  tem and  co  up le  i n  to  new PFR d  i s  s  o  l v  e  r .

f .  Conveyor  Tunne l .  Gu t  and  u  t i  l  i  s  e  fo  r  a  c  t i v  e  v  e  n  t i l  a  t i o  n
duc  t i ng  .

g .  H igh  A  c t i ve  E  x  t ra  c  t i o  n  C  e l l  1  .  Improve  the  s  o  l ve  n  t  ex -
t ra  c  t i o  n  sys tem,  c  a r r y  o  u t  a  d  e  ta  i l e  d  exam ina t i o  n  o  f  t he
equ ipmen t  ( f o  r  c  o  r ro  s  i o  n  )  ,  and  p  i p  i ng  m o  d  i f i c  a t i o  ns  .

h .  H igh  A  c t i ve  E  x  t ra  c  t i o  n  C  e  l l  2 .  As  1  .
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i  .  Med ium Ac t i ve  E  x  t rac  t i o  n  C  e  l l .  Improve  and  re  v  i s  é  the
layo  u  t  o  f  t he  e  x  t ra  c  t i o  n  sys  tem,  and  i  n  s  ta  l  l  e  x t ra  tank -
age  and  ins  t rum e  n  ta t i o  n .

j  .  '  Low A  c t i ve  E  x  t ra  c  t i o  n  C  e  l l .  Improve  and  re  v  i s  e  the
in  te  rn  a  l  l ayo  u t ,  i  n  s  ta  l  l  new in  s  t ru  m e  n  ta t i o  n ,  change  the
s  o  l ve  n  t  pump ing  s  ys  tem,  remove  the  o  l d  l ow  c  ap  ac  i t y
p lu to  n ium c  yc  l e  ,  i  n  s  ta  l  l  a  new p  ro  duc  t  t r a  n  s  fe  r  sys tem
( to  the  E  vap  o  ra t i o  n  and  S  to  rag  e  p  l  a  n  t )  ,  and  ex tend  to

accommoda te  e  x  t ra  tankag  e .

k .  D  emo l i sh  the  o  l d  v  e  n  t i  l  a  t i  o  n  and  f  i  l  t r a  t i  o  n  sys tem.

1  .  I  s  o  l  a  te  and  remove  the  redundan t  p lu ton ium g lo  ve  box

fa  c  i  l  i  t  i  e  s  .

m .  E  x tens  i ve  o  u t  o  f  c  e  l  l  wo rk  a  s  s  o  c  i a te  d  w  i t h  the  above .

To  ach ieve  the  deg ree  o  f  m  o  d i f i c  a t i o  n  i  t  was  ne  ce  s  s  a ry
to  ' e  n  te  r  '  a  l  l  s  e  c  t i o  n  s  o  f  t he  p  l a  n  t  o  th  e  r  t han  the  DFR Core
Cave  and  the  DFR Leach  D  i s  s  o  l ve  r  c  e  l  l  (DC 3  ) .  P  rev io  us

exp  e r ience  w  i t h in  the  p  l a  n  t ,  and  even  more  so  i n  the  MTR
R epro  ces  s  i ng  P  l a  n  t ,  i n  d  i c  a  te  d  th  a  t  such  a  m o  d  i f i c  a t i o  n
e  x  e  r c  i s  e  wou ld  be  p  ra  c  t i c  a  b  l e  w  i t h  i n  an  ac  c  e  p  tab  l e  t im  e  -  s  c  a le
and  p  e  r s  o  nne l  ra  d  i a  t i  o  n  expo  s  u re .

To  m in im is  e  the  DFR fu  e  l  c  yc le  i nve  n to  r y  ,  re  p  ro  c  e  s  s  i n  g

was  re  qu i re  d  du r ing  the  m o  d  i f i c  a t i o  n  e  xe  r c  i s  e  .  The  m o  d i f i c  a t -
i o  n  p rog ramme was  c  o  ns  equen t l y  phas  ed  and  in  te  r ru  p  te  d  tw  i ce  fo  r
f a  i  r  l  y  e  x te  n  s  i ve  DFR re  p  ro  c  e  s  s  i n  g  campa igns .  These  i  n  te  r ru  p  t -
i o  ns  n  e  c  e  s  s  i  t a  t e  d  d  e  ta  i l e  d  equ ipmen t  checks  ,  p  re  p  a  ra t i o  n  o  f
m  o  d i f i e  d  s  a fe  t y  do  cum en ta t i o  n  and  reco  m m is  s io  n ing  o  f  t he  p  a  r t
m  o  d i f i ed  p  l a  n  t  b  e  fo  re  the  campa igns  commenced .  They  a l s  o
n  e  c  e  s  s  i t a  t e  d  fu  r t h  e  r  de  co  n tam ina t i o  n  work  b  e  fo  re  the  m o  d i f i c  a t -

i o  n  p rog ramme co  u ld  recommence .

3  .  THE DECOMMISSIONING EXERCISE .

3  .1  G  enera l  Approach

The  p  l a  n  t  m  o  d  i f i c  a t i o  ns  were  so  e  x te  n  s  i ve  th  a  t  t he  y  cou ld

o  n l y  be  re  a  l  i s  e  d  by  p  e  r s  o  nne  l  ac  c  es  s  .  The  cave  and  c  e  l  l  s  were
a  l  l  co  n tam ina te  d  to  va ry ing  e  x  te  n t s  w  i t h  bo  th  f i  s  s  i o  n  p  ro  duc t
and  p lu to  n ium a  c  t i  v  i  t y  .  The  co  n tam inan ts  were  w  ide  l y  d  i  s  -
t r i b  u  te  d  i n  a re  as  such  as  the  cave  and  conveyo  r  t u  n  n  e  l  ,  and
were  p re  do  m inan t l y  l o  c  a te  d  w  i t h  i n  the  p r im  a ry  v  e  s  s  e  l  c  o  n  ta  i n  -
men t  i n  some o  f  t he  e  x  t ra  c  t i o  n  c  e  l l  s  i t u  a  t i o  n  s  (eg  the  Med ium
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A c t i ve  C  e  l l )  .  These  two  s  i  t u  a  t i o  n  s  were  app ro  ached  in  d  i  f f e  re  n  t

ways  as  e  xp  l a ined  be low.

A  fu  r t h  e  r  f a  c  to  r  d  i c  t a  t i n  g  the  app ro  ach  to  de  co  n tam ina t i o  n
was  the  deg ree  o  f  m  o  d  i f i c  a t i o  ns  o  r  new i  n  s  ta  l  l  a  t i  o  n  re  qu  i re  d .
Some a reas  were  c  o  m p  l e te l y  demo l i s  hed  and  re  b  u  i l  t  (DFR b  l anke  t
c  ave  )  ,  o  r  we re  c  o  m p le  te l y  g  u  t t e  d  l e  av ing  o  n l y  the  c  e  l  l  f a  b  r i c

i n  to  wh ich  the  new equ ipmen t  was  to  be  i  n  s  ta  l  l e  d  .  I n  the  s  e
s  i  t u  a  t i o  n  s  the  re  c  o  n  s  t ru  c  t i o  n  was  e  f f e  c  te  d  under  c  l e  an  a re  a
(n  e  g  l i g  i b  l e  c  o  n tam ina t i o  n / l o  w  ra  d  i a  t i o  n  )  c  o  n  d i t i o  ns  by  p  e  r s  o  nne l
wear ing  no rma l  DNE wo  rk ing  c  l o  th in  g  .

O  the r  a reas  were  s  u  b  j e  c  t  t o  l o  wer  l e  v  e  l s  o  f  s  t r i  p  -  o  u  t ,
and  the  re  -  i  n  s  ta  l  l  a  t i  o  n  was  e  f f e  c  te  d  under  h  i g  he  r  co  n tam ina t i o  n
le  v  e  l s  and  w  i t h  va ry ing  ra  d  i a  t i  o  n  l e  v  e  l s  .  T  h i s  n  e  c  e  s  s  i t a  t e  d
p  re  s  s  u  r i s  e  d  a  i r  l i n  e  s  u  i t  wo  r k ing  and  va ry ing  deg  rees  o  f
ra  d  i a  t i  o  n  expo  su re  c  o  n  t ro  l .

The  p lu to  n ium co  n tam ina te  d  g lo  vebo  xes  were  p  a  r t i  a  l  l  y
deco  n tam ina ted  and  then  d i s  p  o  s  ed  o  f  by  te  c  hn ique  s  i nvo  l v i ng
foam f i  l  l  i  n  g  .  They  were  then  t ra  n  s  fe  r re  d  to  o  th  e  r  f a  c  i  l  i  t i  e  s
fo  r  b  re  ak ing  üp  and  f i n  a  l  t r e  a  tm  e  n  t .

3  .  2  D  i s  s  o  l ve  r  and  E  x  t rac  t i o  n  C  e  l l s

The  a  c  t i v  e  e  x  t ra  c  t i  o  n  c  e  l  l  s  had  gamma ra  d  i a  t i o  n  l e  v  e  l  s
o  f  abo  u t  1  00  R /h  a  t  3  f  t  f r om the  p  ro  c  es  s  v  e  s  s  e  l s  .  Loca l
beams  e  x  i s  t e  d  a t  o  ve r  1  000  R /h .  The  equ ipmen t  and  c  e  l  l
i  n  t e  rn  a  l  s  were  a l s  o  co  n tam ina ted  w i th  p lu to  n ium a lpha  a  c  t i  v  i  t y
and  f i  s  s  i o  n  p  ro  duc t  b  e  ta  a  c  t i  v  i  t y  t o  p roduce  swabs  w  e l l  i n
exces  s  o  f  1  000  cp  s  *  a lpha  and  1  00  mR/h  be ta -gamma.

The  b  as  i c  app ro  ach  was  to  wash  o  u t  t he  ve  s  s  e  l  and  p ipe
work  i  n  te  rn  a  l s  w  i t h  n  i  t r  i  c  ac id  and  s team (non  s  a  l  t  b  e  a r i ng
med ia )  t o  b  u  f f e  r  t ankage  in  the  HA l i q  u  o  r  s  t o  rag  e  and  e  vap  o  ra t -
i o  n  p  l  a  n  t .  T  h i s  was  e  f f e  c  te  d  us  i ng  i  n  s  ta  l  l  e  d  wash  down  p  i p  i ng
and  by  emp loy ing  o  th  e  r  s  u  i t a  b  l e  p  ro  c  e  s  s  o  r  s  e  r v i c  e  p ipe  b ranc  he  s  .
T  h i s  was  c  o  n t i nued  o  ve r  many  days  o  r  weeks  u  n  t i  l  t he  a  c  t i v  i  t y
l e  v  e  l  i n  t he  e  f f l  u  e  n  t  was  reduced  to  a  l e  ve  l  t h  a  t  wou ld  no  t
p  re  j u  d  i c  e  the  s  ta  tu  to  r y  s  i  t e  s  ea  d i s  p  o  s  a  l  a  u  th  o  r i s  a  t i o  n  .  More

ag  re  s  s  i v  e  wash ing  med ia  was  then  emp loyed ,  i nc  l ud ing  s  u lp  hu r i c
ac  i d ,  c  a  u  s  t i  c  ,  and  n  i  t r  i  c  ac id / s  o  d ium f l u  o  r i d  e  s  o  l u  t i o  n  s  .

The  wash ing  o  u t  was  co  n t i nued  u  n  t i l  r emote  ra  d  i a  t i o  n

m o  n i t o  r i ng  i n  d  i c  a te  d  th  a  t  i  t  was  re  as  o  nab  le  to  open  up  acc  es  s
in to  the  c  e  l  l  .  More  e  x te  n  s  i ve  remo te  ra  d  i a  t i o  n  and  co  n tamin -
a  t i o  n  m o  n i t o  r i ng  was  then  c  a  r r i e  d  o  u t .  I  t  was  then  us  ua l

* cps = counts/s
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p ra  c  t i  c  e  to  re  duce  th  e  c  o  n  tam ina  t i o  n  l  e  v  e  l  s  by  h  o  s  i n  g  down  th  e
c  e  l  l  and  i  n  te  rn  a  l  v  e  s  s  e  l  s  w  i t h  h ig  h  p  re  s  s  u  re(10  000 l  b  f / i  n  2  )
w  a  te  r  b  l  a  s  t i  n  g  equ ipm e  n t ,  t h  i  s  b  e  i n  g  done  f rom th  e  c  e  l  l  ac  c  e  s  s

do  o rway .

G  enera l  c  e  l  l  r a  d  i a  t i o  n  '  l  e  v  e  l  s  were  th  e  n  be lo  w  the  1  to
20  R /h  range  and  th  i  s  p  e  rm i  t t e  d  s  h  o  r t  t e rm e  n  t r i  e  s  to
e  s  ta  b  l  i  s  h  ra  d  i  á  t i  o  n  s  o  u rc  e  a  re  a  s  .  The  e  xa  c  t  s  eque  ñce  s  ó  f
o  p  e  ra t i o  n  fo  l l o  w  e  d  f ro  m th  i  s  p  o  i  n  t  depended  upon  th  e  d  e  ta  i  l  e  d

s  i  t u  a  t i  o  n  and  were  v  a  r i  e  d  as  th  e  work  p  ro  g  re  s  s  e  d  .  G  e  n  e  ra  l l y  ,
i  f  t h  e  ra  d  i  a  t i  o  n  were  e  mana t ing  f rom a  re  dundan t  v  e  s  s  e  l  o  r  l  i  n  e

i  t  was  l  o  c  a  l  l  y  s  h  i  e  l  d  e  d  and  the  n  c  u  t  o  u t  and  remo ved  f rom the
c  e  l  l  and  d i s  p  o  s  e  d  o  f  as  w  as  te  .  I  f  i  t  a ro  s  e  f rom a  s  e  c  t i  o  n  o  f
p  l  a  n  t  s  c  he  du le  d  - to  c  o  n  t i nu  e  i n  u  s  e  ,  i  t  was  e  i  t h  e  r  s  u  b  j e  c  t  t o
fu  r th  e  r  w  a  s  h  i  n  g  -  by  mak ing  s  p  e  c  i a  l  p  ro  v  i s  i o  n  s  -  o  r  was  s  h  i  e  l d  e  d  ,
remo ved ,  and  th  e  n  c  l e  an  e  d  to  l ow  l  e  v  e  l  s  i n  t h  e  D  e  co  n tam ina t i o  n

Cen t re ' .

3  .  3  Cave  F  a  c  i  l  i  t i  e  s

The  s  i  t u  a  t i  o  n  w  i  t h  i  n  t h  e  cave  t yp  e  fa  c  i  l  i  t  i  e  s  was  q  u  i  t e

d  i  f f e  re  n  t  i n  t h  a  t  t he  b  u  l k  o  f  t h  e  a  c  t i  v  i  t y  was  no  t  c  o  n f i n  e  d  to
p  r im  a ry  v  e  s  s  e  l  c  o  n ta inm e  n  t .  T  he re  was  c  o  n  s  e  qu  e  n  t l y  no  com-
p  re  h  e  n  s  i ve  b  u  i  l  t  i n  l  i  q  u  o  r  w  as  h ing  s  ys  tem .

I  n  i  t  i  a  l  r a  d  i  a  t i  o  n  l  e  v  e  l  s  w  i  t h  i n  th  e  cave  and  c  o  nveyo  r

tu  n  n  e  l  we re  a  g  a in  h  i g  h  ,  i n  e  xc  e  s  s  o  f  1  0Ó R /h  gamma (5  0  0  R /h
be ta -gamma)  i  n  some a  re  a  s  .  The  b  u  l k  o  f  t h  i  s  ra  d  i  a  t i  o  n  was
e  mana t ing  f rom c  o  n  tam ina  t i o  n  d  i  s  t r i  b  u  te  d  amo ngs  t  t h  e  o  p  e  ra  t i  n  g
e  qu ipm e  n t ,  t h  a  t  c  o  n  tam ina  t i o  n  a  l  s  o  c  o  n  ta  i ne  d  s  i  g  n  i  f i  c  a  n  t
p  l u  to  n ium a lp  ha  a  c  t i  v  i  t y  .

The  ap  p  ro  ach  to  th  i  s  t yp  e  o  f  s  i  t u  a  t i  o  n  was  to  c  l  e  a  r  up ,
sweep  up  and  swab  a  l  l  a  c  c  e  s  s  i  b  l e  s  u  r fa  c  e  s  u  s  i n  g  remo te  ha  nd  l i ng
equ ipm en t  -  t h  e  m an  i p  u  l  a to  r s  i n  th  e  c  as  e  o  f  t he  c  ave  .  The
w as  te  a  r i  s  i  n  g  s  were  th  e  n  f l a  s  ke  d  ou t .  t o  the  HA w  as  te  s  to  re  s  .
F  o  l l o  w  ing  th  i s  ,  r emo te  ac  c  e  s  s  was  impro  ved ,  i n  t he  c  as  e  o  f  t he
cave  by  h ig  h  p  re  s  s  u  re  ho  s  i n  g  th  e  man  e  n  t r y  f a  c  i  l  i  t  y  .

The  equ ipme n t  and  bench  work  was  th  e  n  c  u  t  o  u t  u  s  i n  g
e  l  e  c  t r  i  c  a rc  c  u  t t i  n  g  emp lo  y ing  th  e  m a  n  i p  u  l  a to  r s  .  F  o  l l o  w  ing
th  e  remo va l  o  f  t h  e  h  i  g  h  e  r  ra  d  i  a  t i  o  n  s  o  u rc  e  a  re  a  s  l  im  i  t e  d  man

e  n  t r y  became p  o  s  s  i  b  l e  to  a  s  s  i  s  t  i n  t h  e  g  u  t t i  n  g  and  rem o  va l .
F  o  l l o  w  ing  th  i  s  s  t a  g  e  a  d  ram a t i c  re  d  u  c  t i o  n  o  f  t he  c  o  n  ta  m ina  t i o  n
and  ra  d  i  a  t i  o  n  l  e  v  e  l  s  was  a  ch  i e  v  e  d  by  h ig  h  p  re  s  s  u  re  w  a  te  r  j  e  t  -
t i  n  g  ,  i  n  i  t  i  a  l  l  y  done  re  m o  te  l y  b  u  t  l  a  t e  r  by  ha  nd -  h  e  l d  guns  .
G  u  t t i ng  and  de  c  o  n tam ina  t i o  n  was  c  o  n t i n  u  e  d  ,  and  w  a l l  embedded
s  o  u  r c  e  s  s  h  i  e  l d  e  d  .
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Remova l  o  f  t he  s  t ru  c  tu  ra  l  c  o  nc re te  s  h  i e  l d in  g  then  fo  l  -
l owed  where  ne  ce  s  s  a ry .  T  h i s  was  mos t  f re  q  u  e  n  t l y  done  by

d iamond  d  r i  l  l  i  n  g  4  i nch  s  t i  t c  h  ho  l e  s  o  r  by  pneumat i c  d  r i  l l  i  n  g  ,
and  then  b  re  ak ing  ou t  l a rg  e  s  e  c  t i o  n  s  by  hyd rau l i c  j ac  k  wedg ing
and /o  r  pneumat i c  d  r i  l  l  i  n  g  .  I n  the  cas  e  o  f  t he  cave  the
de  m o  l i t i o  n  was  so  e  x te  n  s  i ve  th  a  t  a  s  p  e  c  i a  l  i  s  t  c  o  n  t ra  c  to  r  was
c  a  l l e  d  i n  to  emp loy  the rm a l  l anc  i ng  te  c  hn ique  s  .  These  l  a  s  t

o  p  e  ra t i o  ns  s  o  re  l y  t axed  the  co  n ta inm en t ,  v  e  n  t i l  a  t i  o  n  and
p  e  r s  o  nne l  p  ro  te  c  t i o  n  a r rangemen ts  bu t  were  comp le ted  s  a  fe  l y  i n
a  f ra  c  t i o  n  o  f  t he  t ime  th  a  t  o  the rw  i s  e  wou ld  have  been  ne  c  es  s  a ry
and  a  t  a  f ra  c  t i o  n  o  f  t he  ra  d  i a  t i o  n  expo  su re .

3  .  4  R  e  s  u l t s

F  o  l l o  w ing  the  deco  n tam ina t i o  n  and  decommiss ion ing  the

fu  l  l  y  s  t r i p  p  e  d  o  u t  a reas  were  reduced  to  a  c  c  e  s  s  i b  l e  co  n tam ina t -
i o  n  l e  v  e  l s  be low  ' 5  c  ps  '  and  ra  d  i a  t i o  n  l e  v  e  l s  be low  1  0  mR/h .
Care  was  re  qu  i re  d  to  ens  u re  th  a  t  t he  de  f i ne  d  i n  a  c  c  e  s  s  i b  l e  a re  as
rema ined  p  ro  te  c  te  d  .

The  a  c  t i v  e  c  e  l l  a re  as  were  reduced  to  c  o  n tam ina t i o  n

le  v  e  l s  g  e  n  e  ra  l l y  be low1000 cps  and  ra  d  i a  t i o  n  l e  v  e  l s  g  e  n  e  ra l l y
be low 50 ,  o  c  c  a  s  i o  n  a l l y  1  00 ,mR/h. H ighe r  l o  c  a  l i s  e  d  a reas

e  x  i s  t e  d  i n  some o  f  t he  c  e  l  l  s  and  c  a re  fu  l  c  o  n  t ro  l  was  re  q  u i re  d
to  ens  u re  th  a  t  t he  y  kep  t  i n  a  c  c  e  s  s  i b  l e  .

The  above  le  v  e  l s  were  d  i c  t a  te  d  by  the  fa  c  t  t h  a  t  t he  p  l an  t
a reas  were  to  be  re  -  i  n  s  ta  te  d  as  a  c  t i v  e  fa  c  i  l  i  t i  e  s  .  I  t  i s  no  ted
th  a  t  wh i l e  th  a  t  l e  d  ,  i n  mos t  c  as  e  s  ,  t o  someth ing  j u  s  t  s  ho  r t  o  f
comp le te  decommiss  i on ing  -  such  wou ld  have  been  e  a  s  i e  r .  T  h i s  i
becaus  e  mos t  o  f  t he  fe  a  tu  re  s  th  a  t  gave  the  more  s  i  g  n  i f i c  a  n  t
p rob lems  to  wards  the  end  o  f  t he  e  x  e  r c  i s  e  ,  and  wh ich  co  u ld  have
been  removed ,  were  re  q  u i re  d  to  be  l  e  f  t  i  n  s  ta  l  l  e  d  o  r  i n  p  l ace
as  p  a  r t  o  f  t he  new p  l a  n  t .

A  s  e  l  e  c  t i o  n  o  f  s  p  e  c  i a l  f e  a  tu  re  s  o  f  t he  e  x  e  r c  i s  e  a re  now
d is  c  us  s  e  d  be low .

3  .5  V  e  n  t i l a  t i o  n

As  e  n t r y  was  b  e ing  made  in to  p  re  v io  us  l y  i n  a  c  c  e  s  s  i b  l e  l ow
v  e  n  t i  l  a  t i  o  n  ,  h ig  h  l y  co  n tam ina ted  a reas  o  f  t he  p  l  a  n  t ,  s  p  e  c  i a l
p  ro  c  edu res  were  ne  c  e  s  s  a ry  .

The  p  ro  v i s  i o  n  o  f  l o  c  a l  co  n ta inmen t  was  re  co  gn i s  ed  as  the
b  e  s  t  s  t a  r t i  n  g  p  o  i n t  i n  t h  a  t  any  a  c  t i  v  i  t y  re  l e  as  e  s  wou ld  be  con -

f i ne  d  to  a  s  ma l l  vo lume and  the  re  wou ld  a l s  o  be  reduced
v  e  n  t i  l  a  t i  o  n  demands .  A l l  c  e  l l  ac  ces  s  e  n  t r y  a reas  and  work ing
a reas  i n  h ig  h  l y  co  n tam ina te  d  a re  as  were  co  ns  equen t l y  equ ipped
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w i th  lo  c  a l  co  n ta inm ent  c  o  ns  t ruc  te  d  o  f  t im be r  and hardbo ard ,
p  la  s  te  r -  b  o  ard  o  r  c  o  r rug a te  d  i ro  n ;  a  l  l  s  u  i  ta  b  l  y  t re  a  te  d  to
fa  c  i  l  i  ta  te  l  a  te  r  de co n tam inat io  n .  Some a d  d  i t io  n  a  l  in  te  rn  a  l
p  l  a  s  t i  c  c  u  r ta  in  in  g  was employed to  lo  c  a  l  i s  e  p  o  te  n  t ia  l  re  le  as  e  .

Frame s  up po r ted PVC te  n  ts  were o  n ly  employed in  the lower
a c  t i  v  i  ty  a  re  as  ,  eg the d ig  g  ing  o  u t  o  f  co  n tam inated f lo  o  r  c  o  n  c  re  te  .

As i  t  was no t  p  ra  c  t ic  a  b  le  to  inc  re  as  e  the to  ta  l  v  e  n  t i  l  a  t -
io  n  e  x  t ra  c  t  f rom the p  la  n  t ,  i  t  was dec ided to  f  i  t  a  x  ia  l  b  o  o  s  te  r
fans to  fo  ur  o  f  the  s  ix  ' s  p  ac  e  '  e  x  t ra  c  t  lo  uvre  s  and to  run 18

and 24 inch f le  x  ib  l  e  duc ts  f rom th  e  i  r  i  n  le  ts  to  the conta inment
are  as  be ing worked in  i  f  they co u ld  no t  adequate  ly  be

v e  n  t i l  a  te  d  by  the lo  c  a  l  c  e  l l  e  x  t ra  c  t .

Very  soon a  f te  r  the  s  ta  r  t  o  f  the  e  x  e  rc  is  e  the use o  f
re  s  p  i ra  to  rs  fo  r  ro  u  t in  e  re  s  p  i ra  to  ry  p  ro  te  c  t io  n  in  the h ig  h ly
co n tam inate  d  are  as  was abandoned,  the a  i  r  l in  e  fed p  re  s  s  u  r is  e  d
PVC s  u  i t  p ro  v ided a  fa  r  improved wo rk ing env i ro  nment .
R e  s  p  i ra  to  rs  were the n  re  s  t r ic  te  d  to  tho s  e  o  p  e  ra to  rs  s  up p  o  r t ing
the a  i  r  l in  e  w o  rkers  ,  and as  a  g  enera l  is  s  u  e  p  ro  te  c  t io  n  a  t  t imes
when the re  le  a  s  e  r i  s  k  was c  o  ns  idered to  be h  ig  he r  than us  u  a l .

Wi th  the s  e  p  re  c  aut io  ns  th  e  re  have been no c  as  e  s  o  ver  the

f ive  ye ars  o  f  any pe rs  o  n  inh  a  l in  g  s  ig  n  i f i  c  a  n  t  a  c  t i  v  i ty  ,  e  i th  e  r
beta-gamma o r  a lpha.  There have been a  few c  as  es  o  f  re  le  as  e  s
in  exce ss  o  f 10 M P C h o ve r  a  s  h  i  f t  r e  co  rde  d  on  the  s  ta  t i  c
m o  n i t o  r s  bu t  t he  s  e  d id  no  t  l e  ad  to  p  e  r s  o  nne l  exp  o  s  u re .  A
p rob lem a re  a  has  been  the  re  l  a  t i  v  e  l  y  l ow  s  e  n  s  i  t i  v  i  t y  o  f  t he
a  l  p  h  a  -  i n  -  a  i  r  a la rm in  s  t ru  m e  n  ta  t i o  n  and  the  s low  re  s  po  ns  e  i n
d  i s  c  r im  in  a  t i n  g  be tween  p lu to  n ium a lp  ha  a  c  t i  v  i  t y  and  the  l e  s  s
to  x  i c  rado  n  / t ho  ro  n  .  T  h i s  has  been  aggrava ted  no  t  o  n l y  by  the
H igh  Radon  accum u la t i o  ns  i n  the  C  a i thnes  s  a  i  r  under  c  e  r ta  i n
w  ea the r  c  o  n  d  i t i o  n  s  ,  bu t  a l s  o  by  the  emp loymen t  o  f  ' b  y -  p  ro  duc  t '
gypsum in  some o  f  t he  e  a  r l  i  e  r  re  -  p  l a  s  te  r i n  g  work .  T  h i s
p rob lem i  s  now be  i ng  ove rcome w  i t h  the  deve lopmen t  o  f  re  l  i a  b  l  e
d  i s  c  r im  in  a  t i n  g  i ns  t rum e  n  ta t i o  n .

TABLE I

PERSONNEL DOSE RECORDS

Year  1  972  1  973 1  974 1  975  1  976

M an-yea rs .  77  69 82 88 97

Rems 290 222  1  86 1  33  83
Average 3  .  77 3  .22  2 .  27 1  .5  1  0 .86



WASTE GENERATION 1  972 -1  976  (exc lud ing  was te  a r i s  i n  g  s  f rom rep ro  ces  s  i ng  campa igns )

TABLE II

Vo lume .  .  .  m3 (as  genera ted )

Year H igh  Ac t i ve  S  i l o  D  i sposa l  Low Ac t i ve  Was te  D  i sposa l H igh  "A lpha"  Was te

P  lan t  £
Rubb le

Process  P  l an t  £
Rubb le

Process  P  l an t  £ Pro  cess
Equ ipmen t  A r i s ings  Equ ipmen t Ar i s  i ngs  Equ ipmen t  A r i s  i ngs

1  972  1  .0  0 .1  0 .4 ) DFR
Reprocess ing

1  973 0 .3  5  n  i l  0 .5
)  70
)

1  50 1  50  0 .1  0 .1

1  974  0 .2  0 .1  0 .5  41 53  1  15  0 .1  3  .  0
DFR
Reprocess ing

1  975  0 .2  n  i l  0 .2  32  32 35  1  .5 0 .3  . .

1  976 0 .75 0 .3  1  .9 62 110 60  1  .0

Sub  T  o ta l 2 .5 0 .5  3 .5  205  345 360 1  .7 •  5 .3

Tot al 6 .5 91  0 7 . 0

Occupi ed
Vol ume

2.5  0 .5  2 .5  1  50  300  200  1  .7  '  4 .4

i n Wast e
Faci l i t y

5  .5 650  6 . 1

/
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3 .  6  R  a  d  i a  t i o  n  E  xpo  s  u re

The  c  o  n  t ro  l  o  f  ra  d  i  a  t i  o  n  e  xpo  s  u re  has  be  en  v  e  r y  dep  e  nde  n t
upon  a re  a  s  u  r v  e  y  i ng  and  u  p  -  t o  -  d  a  te  i n  fo  rm  a  t i o  n  on  p  e  r s  o  n  a  l

exp  o  s  u re  re  c  o  rd  s  .  I n  c  re  a  s  e  d  emphas  i s  has  been  p  l a  c  e  d  on
ra  d  i  a  t i  o  n  exp  o  s  u re  d  u r i n  g  the  5  y  e  a  r  i  n  t e  r v  a  l  o  f  t h  e  e  x  e  r c  i  s  e  .
I  t  i  s  o  ve  r  t h  i  s  p  e  r i o  d  th  a  t  v  e  r y  p  o  s  i  t i  v  e  s  te  p  s  have  be  en  take  n
to  reduce  th  e  p  e  r s  o  n  a  l  e  xp  o  s  u  re  s  down  f rom 5  rem p  e  r  y  e  a  r .  I n
s  p  i  t e  o  f  some e  a  r l  y  do  ub  t s  t h  i  s  p  l  a  n  t  m  o  d  i  f i  c  a  t i o  n  p rog ramme
has  no  t  p  re  j u  d  i  c  e  d  th  i  s  scheme.

Area  ra  d  i  a  t i  o  n  m o  n i t o  r i ng  has  be  en  good  and ,  w  i t h  one
e  x  c  e  p  t i o  n  ,  t o  t  a  l  l  y  e  f f e  c  t i  v  e  i n  te rm s  o  f  t h  e  o  b  j e  c  t i  v  e  s  .  I n

o  n l y  one  c  as  e  has  a  m a jo  r  ra  d  i  a  t i  o  n  s  o  u rc  e  no  t  be  en  d  e  te  c  te  d
o  th  e  r  t h  an  by  a  p  e  r s  o  na  l  r a  d  i  a  t i  o  n  i n  s  t ru  m e  n  t  (an  e  x  c  e  s  s  i  ve

do  s  e  d id  no  t  r  e  s  u  l  t )  .  I n  t h  a  t  p  a  r  t i  c  u  l  a  r  c  as  e  (DC 4 )  i  t  was  a
ve  r y  na r ro  w  beam and  i  t  was  mos t  l  i  k  e  l  y  t h  a  t  i  t  was  no  t
re  v  e  a  l e  d  u  n  t i  l  t h  e  workman  made  i  t  ' a  c  c  e  s  s  i b  l e  c  o  ns  e  que  n t  upon
h  i  s  s  t r i  p  p  i  n  g  o  u t  o  f  equ ipm e  n t .

E  xpo  s  u re  re  c  o  rd  s  have  be  en  ke  p  t  up  to  d  a  te  -  e  f f e  c  t i  v  e  l  y

to  the  hou r .  -  by  ru  nn in  g  a  c  u  m u la t i ve  to  ta  l  o  f  f i lm  badge
re  c  o  rde  d  dos  e  w  i t h  the  a  d  d  i t i  o  n  o  f  s  ub  s  e  que  n t  e  xp  o  s  u res
a  s  s  e  s  s  e  d  b  y  .  Q  ua r t z  F  i b  re  E  l e  c  t ro  m e  te  r  do  s  e  re  a  d  i  n  g  s  .  S  a  fe  t y  i  s
b  u  i  l  t  i  n  t o  th  i  s  s  ys  te  m due  to  th  e  l e  akag  e  c  h  a  ra  c  te  r i  s  t i  c  s  o  f

t h  e  Q  F  E ' s  .  T  h i s  has  re  q  u  i re  d  a  h igh  l e  v  e  l  o  f  p  e  r s  o  na  l
d  i  s  c  i  p  l  i  n  e  i  n  re  c  o  rd  i  n  g  QFE d  o  s  e  s  ,  and  a  h ig  h  de  g  re  e  o  f  u  p  d  a  t -
i ng  and  re  v  i  s  i  n  g  fo  l l o  w  i n  g  th  e  i  s  s  u  e  o  f  each  s  e  t  o  f  f o  r t n  i  g  h  t l  y

f i  lm  r  e  s  u  l  t s  .

R  eco  g  n i s  e  d  h  i g  h  e  r  e  xp  o  s  u re  r i  s  k  j o  b  s  a re  c  o  ve  re  dmor e
c  o  m p  re  he  ns  i ve  l y  w  i t h  s  p  e  c  i a  l  p  ro  c  e  du  re  s  i n  v  o  l v  i  n  gt he wear i ng
o  f  c  u  m u la t i ve  do  s  e  w  a rn ing  i n  s  t ru  m e  n  ta  t i  o  nand per i odi c wi t h-
d rawa l  f ro  m th  e  j o  b  s  fo  r  do  s  e  c  he  c  k in  g  .Such ai r - l i ne sui t
wo  rk ing  s  i  t u  a  t i  o  n  s  have  de  m o  ns  t ra te  dt he need f or i mpr oved
c  um m un ic  a t i o  ns  ,  and  s  uch  have  p  ro  g  re  s  s  i v  e  l  ybeen i nt r oduced.

R a  d  i a  t i o  n  e  xp  o  s  u re  re  c  o  rd  sar e pr esent ed i n Tabl e I .
Thes  e  c  o  ve  r  a  l  l  t h  o  s  e  w  o  r ke  r si nvol ved i n decont ami nat i on,
deco  m m i s  s  i o  n ing  ,  o  p  e  ra  t i o  n  s  and  th  ei nst al l at i on wor k.
S  i  g  n  i  f i  c  a  n  t  t o  ta  l  dos  e  re  d  u  c  t i o  n  swoul d i n f act be expect ed i f
t h  e  e  x  e  r c  i s  e  had  be  en  c  o  n f i n  e  d  o  n l y  todecommi ssi oni ng.

The  p  ro  g  re  s  s  i  v  e  d  e  c  l i  n  e  r  e  f l  e  c  t s  t h  ef act t hat t he de-
c  o  n ta  m ina  t i o  n  e  x  e  r c  i s  e  was  e  f f e  c  t i  v  e  .  I  ti s of not e t hat t he
l  a  s  t  m  a jo  r  re  p  ro  c  e  s  s  i  n  g  run  c  a  r r i  e  dout i n t he wi nt er of 1 974/
75  had  fa  r  l o  we  r  e  xp  o  s  u re  p  e  r  u  n  i  tt hr oughput t han pr evi ous
ru  n  s  ,  and  the  e  x  te  n  tof th  a  t  i  n i t sel f mor e t han j ust i f i ed t he
d  e  c  o  n tam ina  t i o  nexposur es up t o t hat dat e.
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3.7 .  Was te  A  r i s  i ng  s

The  was  te  g  e  ne ra te  d  i n  the  e  x  e  r c  i s  e  was  fa  r  g  re  a  te  r  t han
wou ld  be  as  s  o  c  i a te  d  w  i t h  a  deco  n tam ina t i o  n  e  x  e  r c  i s  e  and  p  a  r t i  a  l

deco  mmiss  i o  n ing .  Th i s  re  f l  e  c  t s  t he  fa  c  t  t h  a  t  much  o  f  t he
p  ro  te  c  t i v  e  and  o  p  e  ra t i o  n  a l  m  a te  r i a  l s  (eg  swabs ,  p  l  a  s  t i  c  s  h  e  e  t -
i ng  ,  d i s  p  o  s  a l  j i g  s  )  we re  as  s  o  c  i a te  d  w i th  the  re  -  i  n  s  ta  l  l  a  t i  o  n
phase  o  f  t he  p rog ramme,  and  th  a  t  t he  two  a  c  t i v  e  re  p  ro  c  e  s  s  i ng
campa igns  re  s  u  l t e  d  i n  e  x t ra -w  as  te  a  r i s  i n  g  s  .

The  s  o  l i  d  was te  a  r i s  i n  g  s  a re  p  re  s  e  n te  d  i n  Tab le  I  I  .  The
vo lumes  re  fe  r re  d  to  a re  tho  s  e  re  co  rde  d  as  the  m a te  r i a l  l  e  f  t  t he
p  l a  n  t .  The  ' c  o  n  s  o  l i d  a  te  d  '  f i g  u re  s  re  fe  r  t o  the  was te  s  to  rag  e
c  a  p  ac  i t y  o  ccup ied ,  t he  re  du  c  t i o  n  a  r i s  i n  g  f rom '  s  e  l  f  co  mpac t io  n '

due  to  the  c  o  l l ap  s  i n  g  o  f  bags  e  t c  c  o  n ta  i n ing  ap  p  re  c  i ab  l e
vo  i dage  .  The  to  ta  l  a  c  t i  v  i  t y  o f  t he  H igh  A  c t i ve  (HA)  Was te  has
been  e  s  t im  a te  d  as  3  600Ci, and  th  a  t  o  f  t he  Low A  c t i ve  (LA)  as
40 Ci-

The  HA was te  i s  b  ro  ad l y  th  a  t  w  i t h  o  ve r  750  mR/h  R  a  d  i  a  t -
i o  n  l e  v  e  l s  ,  o  r  i  f  a l s  o  ' a lp  ha  a  c  t i v  e  '  t h  a  t  o  ve r  75  mR/h ;  i  t

i s  s  u  b  j e  c  t  t o  re  t r i e  v  a  b  l  e  s  i  l o  s  to  ra  g  e  .  The  l ow  a  c  t i v  e  was te
embraces  a  l  l  o  t h  e  r  m  a  te  r i a  l s  w  i t h  l o  wer  ra  d  i a  t i o  n  and  w  i t h  no
s  i  g  n  i f i  c  a  n  t  t r a  ns  u  ran  i c  c  o  n te  n t ;  i  t  i s  s  u  b  j e  c  t  t o  c  o  n ta ined
'was  te  p  i  t  '  g round  b  u  r i a  l .  .  The  h igh  a lp  ha  was te  i s  t h  a  t  w i th
s  i  g  n  i f i c  a  n  t  t r a  ns  u  ran  i c  c  o  n  te  n  t ,  -  o  f  l ow  gamma ra  d  i a  t i  o  n  ;  i  t
has  i n  the  pas t ,  and  o  ve r  t h  i s  e  x  e  r c  i s  e  ,  been  t ra  n  s  fe  r re  d  to
AERE H a rwe l l  f o  r  t r e  a tm e  n  t  and /o  r  s  ea  d  i s  p  o  s  a  l .

The two prime objectives over the exercise were to minimise the
alpha content of the HA (beta-gamma) waste and the quantity of liquid
waste requiring interim storage. These were achieved by minimising cross
contamination and by aqueous media decontamination. A third objective was
to minimise the volume of waste requiring silo storage, again achieved in
the same way.

Re fe rence  to  Tab le  I I  i n  d  i c  a te  s  th  a  t  ahi gh degr ee of
s  uc  ces  s  was  re  a  l i  s  e  d  i n  th  i  s  .  Fo  r  i ns  tanc  e  the  v  as  tamount of
rub  b le  g  ene  ra ted  i n  the  dem o  l i t i o  n  o  f  t he  un l i ne  d  b  l anke  t  cave

was  p  ra  c  t i c  a  l  l y  a  l  l  d i s  p  o  s  ed  o  f  as  LA  was  te ,  i n  s  p  i  t eof the
h igh  gamma and  a lpha  a  c  t i  v  i  t y  l e  v  e  l s  o  r i  g  i  n  a  l  l y  p  re  s  e  n t  i n  t he
cave .  I n  th  a  t  cas  e  the  be ta /gamma:  a lp  ha  ra  t i  o  was  such  th  a  t

by  the  t ime  the  w  a l l s  had  been  washed  f re  e  o  f  p  e  n  e  t ra t i n  g
ra  d  i a  t i o  n  s  o  u rce  m a  te  r i a l  s  u  f f i  c  i e  n  t  f o  r  t he  re  qu  i re  d  ac  ce  s  s  ,
t he  a lpha  a  c  t i  v  i  t y  was  n  e  g  l i g  i b  l e  .

The  vo lumes  o  f  l i q  u  i d  e  f f l u  e  n  t  we re  ve ry  h igh  a  t  t im  es  ,

p  r im  a r l y  du r ing  h igh  p  re  s  s  u re  ho  s  i ng  and  o  ve r  p  ro  t ra  c  te  d  v  e  s  s  e  l
wash  o  u t  e  x  e  r c  i s  e  s  .  The  te  c  hn ique  s  ado  p ted  were  des  i gned  to
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min im i se  vo lumes  fo rwarded  fo  r  HAL  s  to  rag  e  (w i th  o  r  w  i t ho  u t
e  vap  o  ra t i o  n )  and  o  n l y  to  move  to  the  l a  rg  e  wash  vo lume reg ime
once  i  t  became p  o  s  s  i b  l e  to  d  i  v  e  r t  t o  the  Low A  c t i ve  D  ra in .  The

l i q  u  o  r  d  i v  e  r t e  d  to  HA s  to  rag  e  c  o  n ta ined  abo  u t  2000Ci o  f
F  i s  s  i o  n  P  ro  duc t  b  e  ta  a  c  t i  v  i t y  ,  and  th  a  t  d i s  c  ha rge  d  to  the  LA
dra  i n  fo  r  d  i  r e  c  t  s  ea  d  i s  p  o  s  a l  c  o  n ta ined  abou t  5000Ci 'b  e  ta  '
and  1  0 Ci '  a  l  p  h  a  '  .  The  c  o  n  t ro  l  l i n  g  i s  o  to  p  e  on  s  ea  d i s  c  ha rg  e

was  the ^°Sr , 200 Ci o  f  t h  i  s  was  d i s  c  ha rg  ed  o  ve r  t he  5  y  e  a rs  .

The  e  xe  r c  i s  e  p ro  duced  a  s  te  ady  f  i  s  s  i  l  e  m  a te  r i a  l  book
'g  a  i n  '  o  f  a  few  g rams  p  e  r  q  u  a r te  r  due  to  the  was  te  as  s  ay  p  ro  -

c  edu re  and  te  c  hn  i qu  e  s  .  A  re  a  l  g  a in  o  f2V2 kg 75% U5 uran ium was ,
however ,  re  a  l  i s  e  d  .  T  h i s  was  m a te  r i a  l  t h  a  t  had  i n  the  p  a  s  t  been
c  o  ns  i g  n  e  d  ' t o  an  i n  a  c  c  e  s  s  i b  l e  p  l a  n  t  a re  a  ( the  c  av  e  -  d  i s  s  o  l ve  r
Conveyor  Tunne l )  and  had  no  t  p  re  v  i o  u  s  l y  been  re  a  d  i l y  re  c  o  ve  rab  l e  .

3.8. Res  ou rces

The  number  o  f  peo  p le  i nvo  l ve  din the  e  xe  r c  i s  e  has
f l u  c  tu  a  te  d  o  ve r  t he  5  y  e  a  r s  .  The  e  x  te  n t  o  f  t h  e  i  r  i nvo  l vemen tin
deco  n tam ina t i o  n /de  co  m m i s  s  i o  n ing  has  v  a r i e  d  c  o  ns  i d  e  rab  l y  ,  e  f f o  r t
a  l s  o  be  i ng  devo  ted  to  o  p  e  ra  t i o  n  s  ,  t he  m o  d i f i c  a t i o  ns  the  m s  e l ve  s  ,
t he  p  re  p  a ra  t i o  n  s  fo  r  t he  ' new p  l  a  n  t '  o  p  e  ra t i o  n  s  ,  and  t ra  i  n  i n  g  .
Comprehens ive  re  co  rds  a  re  ,  however ,  a  v  a i l  ab  l e  and  a  d  e  ta  i l e  d
a  h  a l y  s  i s  has  been  s  ta  r t e  d  to  b reak  down  the  e  f f o  r t ,  and  ra  d  i a  -

t i o  n  us  age ,  be tween  the  ma in  p  l a  n  t  a  re  as  .  I  t  sho  u ld  be  no  ted

th  a  t  i  t  was  dec ided  no  t  t o  reduce  in  d i v  i d  u  a l  dose  expo  s  u res
m e re  l y  by  d  i l u  t i  o  n  o  r  s  ha r ing  amongs t  an  expanded  deco  mmiss io  n -
i ng  team.

4 .  D ISCUSSION

4.  1  Summary

The  ma jo  r  decommis  s ion ing  p  a  r t  o  f  t he  e  x  e  r c  i s  e  too  k  fo  u r
ye  a rs  bu t  some de  co  n tam ina t i o  n  work  i  s  s  t  i  l  l  p ro  c  eed ing  to

accommoda te  f i  n  a  l  i  n  s  ta  l  l  a  t i  o  n  work .  The  e  x  e  r c  i s  e  has  no  t  been
c  o  n t i nuo  us  hav ing  been  in  te  r ru  p  te  d  by  re  p  ro  c  e  s  s  i n  g  ,  campa igns ,
and  de layed  by  b  e  i ng  phased  in  w  i t h  the  c  o  nc  u r re  n t  m  o  d  i f i c  a t i o  n
work .  The  work  i nvo  l ve  d  was  more  demand ing  than  a  pu re  decom-
m i s  s  i o  n ing  e  x  e  r c  i s  e  .  I  t  i  s  no  ted ,  however ,  t h  a  t  t he  e  x t ra

demands  re  s  u  l t e  d  i n  the  was  te  b  e  i ng  d i s  po  s  ed  o  f  t o  l ower

c  a teg  o  r y  fa  c  i  l  i  t i  e  s  than  m igh t  o  the  rw  i s  e  have  been  the  cas  e  .

4 .  2  O  bs  e  r va t i o  ns

Many  as  p  e  c  t s  o  f  t he  e  xe  r c  i s  e  des  e  r ve  p  a  r t i c  u  l  a  r  men t io  n ,

a  p  a  r t  f r om tho  s  e  g  e  n  e  ra  l l y  d i s  c  u  s  s  e  d  above .  Some o  f  t he  p  o  i n t s
were  a  n  t i c  i p  a  te  d  and  were  re  -  i n  f o  r c  e  d  by  the  e  xp  e  r i e  nc  e  ,  o  the  r s
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evo  l ved  as  the  work  p ro  ceeded .  These  a re  d i s  c  us  s  e  d  b  r i e  f l  y
be low:

a .  Manpower .  I  t  was  dem o  ns  t ra te  d  many  t imes  th  a  t  i  t  was  b  e  s  t
t o  emp loy  p  e  r s  o  nne l  who  no  rm a l l y  work  i n  the  p  l a  n  t  ra  th  e  r  t han

s  ta  f f  f r om o  th  e  r  a re  as  ,  excep t  where  s  p  e  c  i a l  s  k  i  l  l  s  a re  c  a l l e  d
fo  r .  T  h i s  undo  ub  ted l y  reduces  the  to  ta  l  dose  commi tmen t  and
le  ads  to  l e  s  s  s  e  l f -  c  re  a  te  d  p ro  b lem s ,  i  t  a l s  o  reduces  the  t ime
taken  in  t ra  i  n  i  n  g  and  b  r i e  f i n  g  .

b .  P  l ann ing  .  The  work  i s  undo  ub ted l y  b  e  s  t  o  rg  an i s  ed  by
tho  s  e  w  i t h  a  good  and  d  e  ta  i  l e  d  know ledge  o  f  t he  p  l a  n  t .  The
o  rg  a  n i s  e  r s  s  ho  u ld  a l s  o  have  some fá  m i l  i  a  r i t y  w  i t h  the  h  i s  t o  r y

o  f  t he  p  l an  t  and  a l s  o  u  n  re  s  t r i  c  t e  d  acc  es  s  to  d  e  ta  i l e  d  h  i  s  t o  r i  c  a  l
i n fo  rm  a t i o  n  .  The  a  v  a  i  l  a  b  i  l  i  t y  o  f  co  mprehens ive  p  l a  n  t  l ayo  u t ,
and  v  e  s  s  e  l  d  e  ta  i l  d raw ings  makes  the  p lann ing  a r rangemen ts  more
ap  p  ro  p  r i a te  to  the  ta  s  k  ,  s  up  p  o  r t i ng  pho  to  g rap  h i c  re  c  o  rds  a re  o  f
immense  va lue  he  re  .  Undoub ted ly  the  g  re  a  te  s  t  a  s  s  e  t  i  s  a  s  c  a le

mode l  o  f  t he  fa  c  i  l  i  t y  ,  i ndeed  i  f  none  a re  a  v  a i l a  b  l e  i  t  may  be
c  ó  ns  i de re  d  wo  r thwh i l e  to  c  o  n  s  t ru  c  t  t hem f rom p  l an  t  d raw ings ,
check ing  them a  g  a in  s  t  p  l a  n  t  know ledge  and  upda t ing  on  the  b  as  i s
o  f  o  b  s  e  r va t i o  n  du r ing  the  e  x  e  r c  i s  e  .  I n  some c  i r c  um s  tance  s  i  t

wou ld  be  wo  r thwh i l e  hav ing  two  mode ls  o  f  a  fa  c  i  l  i  t y  ,  one  to
re  ta  i n  as  the  s  ta  r t i  n  g  p  o  i n  t  re  c  o  rd  ,  and  one  to  demo l i sh  i n
l i n  e  w  i t h  the  p  ro  g  re  s  s  .  R  e  l i ab  l e  p  ro  g  res  s  re  c  o  rd ing  i s
e  s  s  e  n  t i a  l  i  f  was  ted  e  f f o  r t  i n  h igh  ra  d  i a  t i o  n  a re  as  i  s  t o  be
avo  ided ,  t h  i s  mus t  i nc  l ude  the  d  e  ta  i l  o  f  wo rk  under taken  and
a  l s  o  the  ra  d ia  t i o  n / c  o  n ta  m ina  t i o  n  s  u rvey  and  l i qu  o  r  a  c  t i  v  i  t y
r  e  s  u  l  t s  .

c .  D  es ign .  A  c t i ve  p  l a  n  t s  s  ho  u ld  be  des  i gned  w  i t h  even tua l
deco  mmiss ion ing  i n  m ind .  Access  i s  no  rm a l l y  p  ro  v ided ,  even  in
h  i g  h l y  a  c  t i v  e  fa  c  i  l  i  t i  e  s  ,  i n  o  rde r  t o  a  s  s  i  s  t  i n  t he  p  l a  n  t
p  re  p  a ra  t i o  n  and  p  re  -  o  p  e  ra  t i o  n  a  l  commiss io  n ing .  T  ha t  i s  no  t ,
however ,  n  e  c  e  s  s  a  r i  l y  ap  p  ro  p  r i a te  to  a  gamma a  c  t i v  e  s  i t u  a  t i  o  n  .
Some o  f  t he  de  s  i gn  fe  a  tu  re  s  to  i nc  o  rp  o  ra te  i nc  l ude  :  t he
e  l im  ina  t i o  n  o  f  m  i l  d  -  s  t e  e  l  s  upp  o  r t s  and  l a  dde  r s  ;  t he  p  ro  v i s  i o  n

of b  u  i  l  t -  i  n  wash  l i n  e  s  i n  to  the  ac  t i ve  v  e  s  s  e  l  sys  tem -  p  a  r t i  c  l  a  r
a  t t e  n  t i o  n  be  i ng  g i ven  to  l u  te  s  and  l i q  u  o  r  t ra  p  s  ;  t he  e  x te  ns  i ve
us  e  o  f  s  t a  i  n  l e  s  s  s  te  e  l  c  l add ing  ;  t he  c  o  n  t i n  u  i t y  o  f  t he  p r imary
v  e  s  s  e  l  con ta inmen t  sys tem;  the  p  ro  v i s  i o  n  o  f  a  v  e  n  t i l  a  t i o  n
sys  tem th  a  t  can  accommoda te  the  e  ven tua l  open ing  o  f  a  ' s  e  a le  d

c  e  l  l  '  ;  and  a  s  pac  i o  us  p  l a  n  t  l ayo  u t  -  p  a  r t i  c  u  l  a  r l  y  i n  c  e  l l
p  i p  i n  g  -  t o  a id  movemen t  i n  cumbersome p  ro  te  c  t i v  e  c  l o  th  i n  g  and
to  make  ' d  i s  t a  n  c  e  '  a  v  i a  b  l e  ra  d  i a  t i o  n  expos  u re  co  un te r -  m  eas  u re .

d .  T  echn iques .  The  a  v  a i l  ab  l e  was  te  s  e  r v  i c  e  s  o  r  d i s  p  o  s  a l

a r range  men ts  ve  r y  much  d  i  c  t a  te  the  te  c  hn ique  s  emp loyed .  I n
te rm s of th  i s  e  x  e  r c  i s  e  the  p  re  fe  r re  d  a  c  t i  v  i  t y  remova l  sys  tem
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was  an  aqueo  us  med ium le  a  d  i  n  g  to  l o  ng  te  rm  l  i  q  u  o  r  s  t o  ra  g  e  o  r

s  e  a  d  i  s  p  o  s  a  l  .  T  he rm ic  l a  n  c  i  n  g  p  ro  ved  v  a  l u  a  b  l  e  fo  r  remo va l  o  f
m  as  s  i ve  s  h  i  e  l  d  i  n  g  and  even  rem o  te  s  e  p  a  ra  t i  o  n  o  f  a  c  t i  v  e  v  e  s  s  e  l  s  ;
b  u  t  i  t  do  es  re  q  u  i re  e  x  te  n  s  i  v  e  de  c  o  n  tam in  a t i o  n  f  i  r  s  t  ,  and  the  n

the  p  ro  v  i  s  i  o  n  o  f  ade  qua  te  f  i  l  t  e  r  e  d  v  e  n  t i  l  a  t i  o  n  s  ys  tem s  .
D iamond  d  r  i  l  l  i  n  g  i  s  e  x  t re  m e  l y  n  o  i s  y  b  u  t  once  s  e  t  up  nee  ds
l  i  t  t  l  e  c  l o  s  e  a  t t e  n  t i  o  n  ;  i  t  do  es  however ,  g  i ve  r i  s  e  to  l a  rg  e
amoun ts  o  f  s  l  u  r r y  -  and  to  g  e  th  e  r  w  i t h  p  ne  um a t i c  d  r i  l  l  i  n  g  -  g  i ve  s
r i  s  e  to  ex t re  me  d  u  s  t  l  e  v  e  l  s  .  H igh  p  re  s  s  u  re  w  a te  r  j  e  t  t i  n  g  p ro  ve  d
to  be  one  o  f  t h  e  mos  t  v  a  l u  a  b  l e  te  c  h  n  i q  u  e  s  ,  f  i  r  s  t  i n  t ro  d  u  c  e  d  i  n  -
t o  th  i  s  e  x  e  r c  i s  e  i  n  1  972 ;  s  u  b  j e  c  t  t o  th  e  re  b  e  i ng  ade  qua te
l  i  q  u  o  r  c  o  l  l  e  c  t i  o  n  and  d  i s  p  o  s  a  l  a r rang  e  m e  n ts  th  e  te  c  h  n iq  u  e  i  s
s  e  l  f  c  l e  a  n  i n  g  and  do  es  no  t  g  e  n  e  ra te  an  a  e  ro  s  o  l  o  r  a  i r b  o  rn  e
re  l  e  a  s  e  p ro  b lem .  Hacks  aw ing  o  f  p  ro  c  e  s  s  p  i  p  i  n  g  was  re  s  o  r te  d  to
in  th  a  t  i  t  r e  q  u  i  r e  d  l  i  t  t  l  e  s  k  i  l  l  e  d  kno  w ledge ,  b  u  t  e  l  e  c  t r i  c  a rc

c  u  t t i  n  g  was  us  e  d  e  x  te  n  s  i  v  e  l  y  where  fa  i  r l  y  w  i de  s  p  re  ad  s  u rg  e  r y
was  b  e  i n  g  un  d  e  r ta  ke  n  ;  h  y  d  ra  u  l i  c  c  r im  p  i ng  and  s  e  p  a  ra  t i o  n  was
a  l s  o  i n  t ro  d  u  c  e  d  to  advan tag  e  i n  some c  i r c  u  m s  tan  c  e  s  .  I  t  was  a  l  -

ways  n  e  c  e  s  s  a  r y  to  c  o  n  s  i  d  e  r  w  he  the  r  a  c  u  t  l  i  n  e  s  ho  u ld  be  l  e  f  t
open  o  r  be  s  e  a  l e  d  ;  a  common s  e  a  l i  n  g  te  c  h  n i  qu  e  was  to  f  i  t  an

expoxy  re  s  i  n  f  i  l  l  e  d  c  ap  .

e  .  P  e  r s  o  n  ne  l  P  ro  te  c  t i  o  n  .  I  t  was  n  e  c  e  s  s  a  r y  to  p  ro  te  c  t  t he
o  p  e  ra  t i  v  e  s  no  t  o  n l y  a  g  a  i  n  s  t  ra  d  i  o  l  o  g  i  c  a  l  h  a  z  a  rd  s  ,  i  t  was  a  l s  o
n  e  c  e  s  s  a  r y  to  e  ns  u re  th  a  t  t he  p  ro  te  c  t i  o  n  i  t  s  e  l  f  d id  no  t  m  i  l  i  t a  t e
a  g  a  i  n  s  t  good  wo  rk ing  c  o  n  d  i  t i  o  n  s  .  I  t  was  fo  und  g  e  n  e  ra  l l  y  b  e  t t e  r
t o  e  qu ip  p  e  r s  o  nn  e  l  w  i t h  a  i  r  l  i  n  e  fe  d  s  u  i  t s  ra  th  e  r  t h  an  re  l y  on

re  s  p  i  r  a  to  r s  ,  t h  i  s  was  m a in l y  t o  p  ro  v  i d  e  b  e  t t e  r  wo  rk ing
c  o  n  d  i t i  o  n  s  .  The  us  e  o  f  i n te  r c  o  m m un  i c  a t i o  n  s  ys  te  ms  p ro  ve  d
b  e  n  e  f i  c  i  a  l  ,  n  o  t  o  n l y  f o  r  s  a  fe  t y  re  as  o  n  s  ,  b  u  t  a  l s  o  fo  r  i  n  -  c  e  l  l

i  n  s  p  e  c  t i  o  n  s  and  on  s  i  t e  p  l a  n  n  i n  g  ;  t he  c  o  up  l i ng  i n  o  f  t ap  e
re  c  o  rd  e  r s  a  l  s  o  p  ro  ve  d  o  f  some v  a  l u  e  .  I  t  was  c  o  n f i rm  ed  th  a  t  t he
us  e  o  f  l e  ad  e  d  c  l  o  t h  i  n  g  -  m  a in l y  g  l o  ve  s  -  re  q  u  i re  d  c  a  re  fu  l  con -

s  i  d  e  ra  t i  o  n  s  as  i  t  s  us  e  o  f t e  n  e  x te  nde  d  j o  b  t im  e  s  mak ing  the
s  av in  g  i  n  e  x  t re  m i t y  dos  e  o  f  l  i  t  t  l  e  va  l u  e  s  e  t  a  g  a  i n  s  t  t h  e  i  n  -
c  re  a  s  e  i  n  who  le  -bo  dy  e  xp  o  s  u re  .

f .  One  l  a  s  t  p  o  i  n  t  t o  no  te  i  s  t h  e  c  o  n  d  i t i o  n  th  a  t  t h  e  c  e  l  l  i  s

l  e  f  t  i  n  ,  e  i  t h  e  r  b  e twee  n  a  s  e  r i  e  s  o  f  e  n  t r i  e  s  ,  o  r  a  f t e  r  t h  e  p  l  a  n  t
c  o  n  s  t ru  c  t i  o  n  ,  o  r  a  f t e  r  an  e  a  r  l  i  e  r  m  o  d  i f i  c  a  t i o  n  e  x  e  r c  i s  e  .  I n
a  l  l  s  uch  i  n  s  ta  n  c  e  s  ad -ho  c  s  h  i  e  l  d  i  n  g  can  become a  s  e  r i o  u  s
a  c  t  i  v  i  t y  t ra  p  ,  wh ich  due  to  i  t  s  w  e  i g  h t  g  i ve  s  g  re  a  t  t r o  u  b  l e  i n
e  i  t h  e  r  de  c  o  n  tam ina  t i o  n  o  r  remova l  f o  r  d  i s  p  o  s  a  l  .  A  g  e  ne  ra l
p  r i  n  c  i  p  l  e  i  s  one  o  f  ve  r y  h ig  h  s  ta  n  d  a  rd  s  o  f  ' h  o  u  s  e  -  ke  e  p  i n  g  '  w  i t h
d  e  v  i a  t i  o  n  s  b  e  i ng  o  n l y  by  i  n  te  n  t .

4  .  3  C  o  nc  l us  i o  ns

The  e  x  e  r c  i s  e  de  m o  ns  t ra te  d  th  e  v  a lue  o  f  i  n  s  ta  l  l  e  d  wash
l  i  n  e  s  ,  o  r  b  ranc  h  e  s  th  a  t  c  o  u ld  c  o  n  v  e  n  i  e  n  t l  y  be  u  t i  l  i  s  e  d  as  s  uch ;
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i  t  a l so  demons t ra ted  the  va lue  o f  vesse l  and  c  e l l  sump empty ing
fa  c  i l i t i e  s  .  The  advan tages  o f  s  t a  i n  l es  s  s  tee  l  l i n  i ng  ,  and
imperv ious  su r faces  fo  r  conc re te  s  t ruc tu res  were  bo th  no ted .
The  va lue  o f  man  en t r y  fa  c  i l i t i e  s  i n to  H igh  Ac t i ve  P  l an t  a reas
was  a l so  no ted , .even  where  these  were  no t  used  o  pe ra t i o  na l l y  .

The  need  fo  r  adequa te  l o  ca l  con ta inmen t  and  ex t ra

ve  n  t i l a  t i o  n  was  apprec ia ted  a  t  t he  o  u  t s  e t ,  and  was  re - i n fo  r ced
as  the  exe rc i s  e  p roceeded .

Adequa te  con t ro l  and  pe rsonne l  rad  i a t i o  n  exposure  was
demons t ra ted ,  as  was  the -  need  fo  r  spec ia l  commun ica t i ons  sys tems
fo  r  i n  c  e l l  p res  su r i sed  s  u  i t  wo rk ing  s  i t ua  t i o  ns  .  Th i s  i nvo l ved

TV cove rage  and  spec ia l  um b i l i ca l  l i ne  m ic rophone  l i nks  ;  de -
s igned  fo  r  a  spec ia l  commun ica t i ons  ne t  i nc lud ing  the  mon i to r i ng
o f  aud ib le  rad  i a t i o  n  dose  i ns t rumen ts .

The  va lue  o f  t he rm i c  l anc ing  was  demons t ra ted ,  and  the
asso  c ia ted  haza rds  were  i de  n  t i f i ed  .  I t  i s  conc luded  tha t  t h  i s
i s  a  va luab le  techn ique  i  f  emp loyed  in  con junc t i on  w i th  more
conven t iona l  me thods .

The  exe rc i se  demons t ra ted  tha  t  i  t  i s  p rac t i c  ab  l e  to  de -
commiss ion  and  demo l i sh  a  p lu ton ium con tam ina ted  gamma ac t i ve
fa  c  i l i t y  .  A l though  th  i s  exe rc i s  e  was  no t  i n tended  to  re  ve  r t
t he  a rea  back  to  a  g reen  f i e  l d  s  i t e  ,  i  t  was  comp l i ca ted  by  the
neces  s  a r i l y  s  e lec  t i ve  app roach .  Much  o f  t he  700  m3  o f  so  l i d
was te  a rose  due  to  the  mo  d i f i ca t i o  n  work ,  bu t  even  so  the  much
la rg  e r  pa r t  o f  i  t  co  ns i s ted  o f  t he  p lan t  s  t ruc tu re  .  The  l i qu id
was te  requ i r i ng  s to rage  was  m in ima l  and  i s  commensura te  w i th  a
comp le te  decommiss ion ing  exe rc i se .

Acknow ledgemen ts

The  co  n t r i bu t i o  n  o f  a  l l  t hose  i nvo l ved  i n  th  i s  exe rc i se
i s  recogn ised .  The  pe rsona l  commi tmen t  and  i nd i v idua l
app l i ca t i o  n  has  been  no ted ,  and  w i thou t  t ha t  t he  j ob  wou ld
have  been  fa r  l es  s  e  f f e  c  t i ve  l y  ca r r i ed  ou t .

DISCUSSION

M. RODRIGUEZ PARRA: What, roughly, is the proportion of equipment
that may be re-used in a new facility?

T.R. BARRETT: Apart from the cave, which was completely gutted and
demolished, about 20% of the ‘vessels’ belonging to the chemical plant equipment
were discarded. That leaves 80% which were retained, and to these we have
added about the same amount again.
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M. RODRIGUEZ PARRA: What sort of equipment was considered fit for
re-use?

T.R. BARRETT: The equipment being re-used consists mainly of the
solvent extraction mixer-settler boxes and liquor tankage. Some of the more
highly active mixer-settlers were removed and modified and then refitted, either
in the same location or in a new section of the plant system. About 25% of the
process piping was removed because of its high radiation levels, because it was
redundant, because its routing was no longer appropriate, or in order to
improve access.

M. RODRIGUEZ PARRA: How much time elapses between the beginning
of decommissioning and the time when new equipment can be installed?

T.R. BARRETT : The time lapse before re-installation depends very much
on the area of the plant being considered. Typically it could be three to six
months for a HA cell (dissolver and first cycle extraction) after it had been
sealed and in use for many years, and as little as two to three weeks for a LA
cell (low ß j but high a). As a result of the initial effectiveness of decontamination
it was generally possible to re-enter and continue installation in the HA cells
after the intermediate reprocessing campaigns within one month.

H. RABOLD: You mentioned the use of various acids for the decontamination
of equipment. Could you comment on the decontamination effect that can be
achieved with the different solutions?

T.R. BARRETT: We have used various decontaminating solutions at
Dounreay in the past, including citric acid, peroxide, permanganate, oxalic
acid and so on. Our experience has been that these act too slowly to give the
DF we require. We were prepared to use salt-containing solutions only when
the radioactivity in the waste stream was relatively low. As we were working
to a tight schedule — governed by the final date of completion and the inter-
mediate campaigns — we decided to use cold nitric acid/sodium fluoride
solutions in view of their high decontamination rate. We have examined the
interiors of vessels decontaminated in this way and have seen no damage.

H.U. FREUND: Have you considered or tested other means of breaking
concrete besides those you mentioned? More specifically, have you tried
methods involving explosive blasting of bulk concrete?

T.R. BARRETT: We have used concrete surface removal equipment
(‘scrabblers’) in other plant areas, but we did not choose that process here,
either because we wished to avoid iron contamination, or needed to remove
massive sections of concrete, or both. We decided not to use explosives within

the plant because we felt that we would have difficulty in justifying their use
in view of the safety problems that might arise: for one thing, neighbouring

areas of the same plant were remaining highly active and untouched. Explosives
were used, however, in other areas and facilities that were being modified as
part of the same overall project — for instance the HA solid waste store.


