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Datai lr  

The water a c t i v i t y  b t  tha w t ? e t a  of  tho btontlon Eukrr dvlq 
purp,er with 100 r.p.m. of d$.r imwcous earth, b . r , l u  1-2 houri 
After rhutdow f 7%: 259 lo.'',. , i r  n o m l l y  2-3 mmp./hr. 
estlnptcd th8t tho l n t o n s i t g  would be oonriderably a b m  toktaam 
i f  a p w g a  of nr 3nt.irq ~ l l e  wro t o  be oarried out t h l e  opotat ing  
at 260 L..;i .  i 

f t  $8 

The oontributiwm or corrosioa produo 
boon calculated. Tho ca1ot:i ationa h v c  t c o  
of the slug and tub0 ourfoocr toGothor w i  
rater :of 0.0001 and oboof%?fi an. por month 
Result8 are rhom i n  Table 11. 

f t  uill be obeorpod (Tubls I) t l ia t  
the order of dracendiry 8tr8Wth ami U1 
ClW(S7 nh), V427(lOI2  mi^.,), Na24(14.~ 
m66(5 min.), md M$6(2.6 &s.). ' TIUJ ' 0 d f 8 t  
prodwt Croup ( ~ 1 1 s  SI)  ~S.AW(E.+ hin.), 
b e l q  treater t h ~  that irot! irrcdhtih 
the procrir  rator m r  i t  trauerrer the MI 

11. Lbamulainant of Catrr .tctirity 

Two type8 o f  imtmcntr  mro f r o  
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sidared in 

1. 

2 a. 

T!ie partion of ?-tar 
M minutes wac oxpac:to+ to 1 
irotopor.  Confimatior. 
element8 from t:m vator and 
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proportional to the 8dim amtcnt 3f t F e  nctor ud I r  not &footed ty 
Btlckine in the tub08 o r  o t k o r  nhlrmn: fu i toreb A conpotment of  rctlrlty 
o f  12-16 h r a .  ha l f  l i f o  i n  film Implea v:w T i r a t  t),nui.ht t o  be Ne24 
(Rifereace 7), but m a  l r t a r  ahowi to  l a  'roqnly Q\G4(12.8 hrr.) . (Reforanoe 
11) .  

Tho lonz l l q o d  rctlrlt;. (Table IV) la hollered t o  lxt &ralxfare O f  
revoral i96tOpeta 
thrn indicated i n  Tablo 11:. 
m d  9)  nould incrarrs l t a  ir*rd!atlon t ime a p,mat deal .  
p u t l a l  vmrhine; axoy cociirra , !..:e ctrangth o f  the 
oeltably be Crrrt snouy,h to t,ccount ?or 811 o f  tho obcervsd long l i ved  
ro t i r i ty .  
itt hal f  l i b h a  

iha contr;tutlon of' h E 9 { 4 7  d v r )  1s probably muoh crrater 
3 1 0  pronerag of iron ln the rlln ( R e f s t e n O O B  7 

oomponont could aoa- 
I f  rubarquant 

The aorkneri o f  t .*I  lo^, livrrd ao t lv l ty  prerontod waaurmsnt of 

111. Variation8 In Ilator Ac:ivity 
I- . 

I t  h u  boon shown that,  f o r  outlet  tube temperaturea b e 1 0 ~  63' C a r  

dl -tor aotivity ow-ponont a tncmasa ~ : ~ i c a r l y  w i t h  porrsr 1 e ~ o l .  
10) Aotivlty ocnponents OUC'I ad A I z 8  nhich &re function8 of  tho oorrorioo rat. 

l i n o u  rat0 if the o?erating ponar lovcl  1~ r d s a d  hi(;)r sr.oqh t o  produce UI 

( ~ a h r r n o e  . 
. Of the almlnua rurfacrr t ; . q  bo expactad L J  increans f u t o r  thrn the eatab1irh.d 

- rooolerated r a t e  o f  corrorlon. 

Katet aotlrlty was or.= thoucht to be a function o f  tho mount o f  film 
' h t h o  rater tubea. l'oro ortonsloe data shomtl t h a t  the otsrimr lndloatioa 

, of poiltlvs corralation batman tho lntsni i ty  0%' n t a r  aotlvlty a d  tha M o u n t  

r. uo w f o c t r d  by purpu. (Paformoo 10) S h o o  the mount of Kaa6i rotlrity 
deprndr upoa tmporuy holdup o f  mur~anere i n  thm fllre, a 8hup  d o o n u o  in 
thlr component om be expoctrd imc.diatrly rftcr a  pur^^ The avrrqo holdup 
t h , o f  multrnorm 1s only about 48 nhutor ,  (tofororno 4)  honwor, .rd tho 
rrturatod oonomtrrtlon of  mmganrro l a  maohad y , a h  within a t o w  dryr  a f t w  
t h o  pur o ~ ; .  Aftor ua oxtondud rhutdonn, revora l  hours u s  i l r o  mquirod for 

mount Of Yn66 is doprndont upon tho thtokoerr o f  tha 
f i b * i . ' h [ h J 2 ? ,  omp&nt -mad C 8 o  be' cxpeotod t o  doonwr tanporvily i f  
$.Unit wA. pur~d'qu iok~y .3111o 'operr t l~~  rinao numerim l a  bollomd t o  

. of rllm in tho unit w u  maroty aolncidenoo. All omponontr oxor t Itnm(2.6 hma) 

h bs., 8 %i\ th0. f U D  t o  build Up t o  ik r&t\udiOtr T d m a  ih.m. UT LIO 

d i o a t i m . t h a f  

* 
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1. 
2. 
3. Cunporritlon of  tho  f i l n .  
4. Concentration o f  nolida In tho wrah wator. 
5. F l o w  rate of t he  nooh wa*%r. 

Cparnt iy ,  poncr Iuvol a f  tho unit prfor t o  tho purfi .  
Elnpaed tins artLr ahu% donn ur?U1 C.hs p w ~ o  OCOUTBe 

1 1 4 0 3 5 9  



8. Mixing of  *.tot i n  the  O t s n t l o n  Puin. A rharp d o o r r u r  l a  
' aot l r i ty  o r d l n u i l y  f o l l o r s  the initial pede. D w  t o  r l l g h t  

ailing (both by turbulence ud by r e t t l i q  of r o l i d r )  rith 
6urrounditq nater, t h a .  p c k  aot lv l ty  i r  r u b r t a n t i d l y  n d u d .  

Dub t o  t h i s  conblnatlon of Cactori, tho a c t i v i t y  of purgo r a t e r  l a  
reduoed to a l w e l  belor t o l j r u l c s  (4.17 rprep./hr.) tmforo tho ratar 1~ d l r -  
ohtged i n t o  tho r iYerr  
Ratat ion  B U ~ M  are typior l  of purger V i th lOo  pIpIno dlatanaoowr e u t h ,  
of  mu hour durat ion b e e l a n l i ~  1-2 houra after rhukIorn itom 250 Y.R. 

Yaluor of 2-3 orep./hr. at tho outlot8 of tho 

. 

Rm da ta  obtdned  by l r r a d l a t i q  a rmplo  of dlntomaosow r a r t h  in 
tho  SO5 Bldg.  test unit, (Reforonce 8)  it i a  o s t i a a k d  thnt l f  a unit wro 

p v t l o l r r  the1nre1vOa would unount t o  a t  hast  1.1 rnmp*/hrr bt the outlot  of 
the ktmntlon B u l n !  
iooreaoed e f f e o t l r r  l r r a d l a t i o a  t h o  duo t o  tmporuy  rt lcklrq  o f  d i r toa rooow 
earth particlor i n  t h o  r a k r  tubes. It  l r  probable thnt tho r o t l r i t y  mould 
b. inorsurd mury.fold duo t o  s t lok ine .  nui r c t l v i t y  of the film p u t l o l e a  

'crould probably cont r ibu t r  M rddlttorral S-S amp./hf. at  t h b  outlet o r  tho 
buln. 
2-8 U@p./hrr 

o f  4.17 mropl/hr. for wter d l s o h q r d  into tho river. A proooctun lplght bo 
rodcod out rrhoroby only a p u t  of tho p i l o  i a  purgod at  om tlmo or m- 
dwtionr  i n  aol ldr  oonaentrr t ion or  powr l evo1  u o  m d o  t o  pmlt  purgiq  
3 r i l o  opratltlg. 

putcod With 100 P . P . ~ .  rhile O p r a t i w  at 250 l t o Y a a ,  th. aOtiVity Of tb W l i d  

I n  makin(: t h i r  oct ina ta  no rllownnoe uao muir far 

The00 increror r  rouM be i n  or!S?tlon t o  tho n o d  =br u M v i t y  o t  . 
It l a  Y O y  w\l iks ly  thht  putca dth 100 p . p . h  O a l d  b 

sur led  OUt in 8 p.110 CpOtathC at 2tr)  Y.17. W i t h o u t  OX GOO^^^ tho U F p r  lbdt 

V; Radiation tfarud k h O C a l 8  Vator 

Tho oonti-ikrtion of  raoh a c t i v i t y  oorPpoamrt to t h r  radlatiun hrvd 
' in A Y O ~ W O  e f f lurat  water hro b8rn ortlratod. Detailed md fairly ra11.blo 

data a r o . r t a l h b h  on dir into1;rr t ion rohmm for hsa uul -84 irotopr. 
(~oferraoer  13, 1 4 )  1h0 onery,ior u r d  for utbr irutopr am roqh 
.ppro*fartlonr based on dhta from t h e  RoJeo% b+book. Tho t o t a l  rdlatlon 
d o r q r s  aro oalculrtrd a t  point8 eotranpondinf t o  trro deoey t h e  (dirohuco 
t w o  of  p l l e ) ,  3 ulnuter d o c q  ), 6\ ninutaa deory ( in l e t  t o  

I t 4 0 3 b 0  D ECLASS I Fi Ei) 
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I t  rill be obrervec' (':able V I )  that  t-he percontqo of  the t o t a l  
d o r q e  rate a t  the o u t l r t  of the baoln due t o  the !hm ompomnt ~ u l o r  from 
about 12 t o  56 pot  aent.  Duu t o  t h e  lmwr r o l a t i v e  
k66 component thu ra t io  of  ca- t o  heto dosa,.y doore.sor UJ the U d 6  
oomporunt inc m rr e a. 

. 
enerw frau tho 

, ' j w r t r u r  . , I  , 

- 7 .  , I  

., I .  . . 1 "  .. , . 
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. 
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1Slemant 

A 1  

. -  

..- 

Ha 

Per Cent or 
Lloonent i n  
Slul; S u r l n c c  

--I 

23.2 

0.01 

0.008 

0.14 

0.01 

0.01 

0.01 

0 .Ol 

0.01 

0.4G 

0.01 

0.13 

0.01 

0 

SR.S  

0-01 

0.cw 

9.11 

0.01 

0.01 

0.01 

0.01 

4 oo& 
0.20 

0.01 

0.01 

1.0 

0.23 ,. 
0.003Y 

0.  

0 5s 

0.03 

0.W14 

c.23 

o.occ3 

0.012 

1.99 

10.0 

0.04 

6-2 

11.2 

I 

0.S6 

0.019 

0.60 

3.2 

1.9 
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1.2 

50 

0.03 

O.& 
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Chloride in *tor 
C & l O l \ I P  ia *ter 

P.Y.k. 

99.c: 
98 .G$ 
P.P.1'. 

P. P.!/.  
P.P.M. 

2.P.V. 
P.P.L. 
P. P. 1:. 
0.0l.; 
0.003% 

0.13;i 
0.01:: 

P. P.:;. 

90 r v  

98.6% 

2.4 

10.2 m 
10.2 m 

37 m 
30 m 

2.6 h 
2.8 h 
2.6 h 

2.6 h 

14.8 h 

12.8 h 

14.6 h 

3 

0.2 
10 

9 
2 

0.7 
0.6 
0.1 

0.09 

0 

0.2 

0.08 
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2.4 mln. Probably Fairly Conat& 250 
10.2 m i n .  70 o 100 90 
34 c.ln. 6 0 7 
2.6 hrr. G S9 15 

i 4 . e  hrr. 7 10 8.1 
n m y  dr3" 0.1 O 0.2 0.15 0 

8 DOC. 

31 . I O C .  

2.4 nln. 
10.2 nin. 
3 4  nln. 

14.0 hru. 
I ~ I J ~  d q m  

2.a h r r .  

(i.4 
5 
:! .li 
1 . C  
3 
2.c 
4.1j 
2 

Totals - 

A?O,C)OO 0 0 0 
7 0  1s 0.4 0 
66 27 14 0 

9.9 a.o 6 07 0 
1.6 1.4 1.3 0 
2.7 2.7 2 06 0.60 
2.9 2.9 2.8 t o 2 0  
0.03 0.03 0.03 

b . 1  , s o  853- m r  

-! 



. .  . 

--I- _. .~ .--_ .-. 

14 

18 I 

li 
17 

18 

19 ' 

R d l o o h m i o d  Camporition of Fi lm Dapoiltr 
h 100 &ma Coolint Katot. 

htetirP  port - Rduot ion i s r t '  ~oo-~-P. \*tor 
b t l r l f y  a~ a Punotioo o f  Powsr t t o l .  

100-B Unlt h r p .  P u t  f - h ~ a t t r r  Drop 

h b r u u y  14, 1946 

Y u o h  1, lQ46 

8tUdi.8 a 

rdbrh bport on Produotion T o i f  10b-2-PI 

Hblrtiohrhip kt-n mrul Voloolty, ninat1orc8 
a d  lbtirity of llrtor at 107-F. Ma$ I?, 1WU am2414 
Strtua of  Problm o f  Moorsuraunt o f  tha 
&otiviQ of  W t e  h t e r  Roturrwd t o  the t4we 
Columbia Riror. ' 8 e p t w  118 IB48 

tktaatlon B U ~ A  Porfomwe. chow S U b  1946 (MW6 

i 
r 
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