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RADIOLOGICAL CONDITIONS IMMEDIATELY 
FOLLOWING THE 9/29/65 PRTR I N C I D E N T  

D.  McConnon 

INTRODUCTION 

On September 29 , 1965 , r a d i o a c t i v e  c o n t m i n a t i o n  was r e i e a s e d  t o  t h e  conta in-  
ment v e s s e l  and s e v e r a l  r e a c t o r  systems of PRTR when approximately 700 grams of f u e l  

m a t e r i a l  was l o s t  from a ruptured f u e l  rod. The containment v e s s e l  immediately went 

i n t o  v e n t i l a t i o n  containment and remained i n  t h i s  c o n d i t i o n  f o r  approximately 19 hours .  

During t h i s  p e r i o d ,  one b r i e f  personnel  e n t r y  was made t o  c o l l e c t  an a i r  sample. A 

complete r a d i o l o g i c a l  survey of o p e r a t i n g  a reas  was made about s i x  hours a f t e r  r e s t o r -  

a t i o n  of  v e n t i l a t i o n ,  This r e p o r t  s l m a r i z e s  t h e  r a d i o l o g i c a l  condi t ions  observed 

immediately fol lowing t h e  i n c i d e n t  un t i l  c o n t r o l l e d  shutdown of t h e  r e a c t o r  was achieved 

m d  t h e  s i t u a t i o n  was c o n t r o l l e d .  

SUMMARY 

A summary i s  presented of  the r a d i o l o g i c a l  con d i  t i on s ob s e rve d i n s i d e  and 

o u t s i d e  t h e  PRTR containment v e s s e l  fo110win~3 t h e  f u e l  rod and pressure  tube r u p t u r e s  

of  September 29, 1965. 
f o r  f u t u r e  r e f e r e n c e  and use. 

No at tempt  i s  made t o  d i s c u s s  t he  d a t a ,  only t o  preserve it 
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IONS OUTSIDE THE 309 BUILDING (PRTR) 

A t  0645 on 9/29/65,  approximately one and one-half hours a f t e r  t he  i n c i d e n t ,  a 

o f  exposure r a t e s  were performed hourly a t  t h e s e  check p o i n t s .  The l o c a t i o n s  of  
? o i n t s  are given i n  Figure 1. The r e s u l t s  of surveys performed a t  var ious  i n t e r v a l s  
ren i n  Table 1. 
mR/hour. (Note:  The PRTR came out of containment a t  0034 on 9/30/65 and e s t a b l i s h e d  

Flow a t  0210.) 
irs. No s u r f a c e  contamination was d e t e c t e d  on t h e  ground or  vehic les  i n  t h e  v i c i n i t y  

of  check p o i n t s  were e s t a b l i s h e d  on or near  t h e  road which e n c i r c l e s  t h e  309 Building.  

By 0300 on 9/30/65, t h e  exposure r a t e  a t  each check poin t  was l e s s  

The exposure r a t e s  decrezsed wi th  an apparent h a l f - l i f e  of approximatel  

PRTR. 

IONS INSIDE SERVICE W I L D I N G  AND !)I & M W I N G  

Emosure Rates and Surface Contamination 

The Radiat ion Monitor on duty a t  t h e  t ime of t h e  inc ident  measured exposure 
r a t e s  of 30 mR/hour and 200 mR/hour i n  t h e  c o n t r o l  room and maintenance shop, 
r e s p e c t i v e l y ,  at  approximately 0530. The exposure r a t e s  i n  t h e  Rupture Loop 
Annex Equipment Room were noted as be ing  normal. The ex-posure r a t e  a t  Manhole 
#2 w a s  200 mR/hour. Check p o i n t s  were e s t a b l i s h e d  a t  t h e  s tep-off  pad and 
c o n t r o l  room at 0815 and measurements were made at about h a l f  hour i n t e r v a l s  
u n t i l  0800 on 9/30/65. Other check p o i n t s  were e s t a b l i s t e d  a t  1515 on 9/29/65 
i n  t h e  M & M Wing and Serv ice  Building. The l o c a t i o n s  of t h e  check p o i n t s  and 
t h e  r e s u l t s  of t h e  'q i t ia l  surveys a r e  given i n  Figure 2 and Table 2 ,  respec t -  
i v e l y .  The measurei  exposure r a t e s  decreased wi th  an apparent h a l f - l i f e  of 
4 .5  hours .  No s u r f a c e  contamination was d e t e c t e d  i n  t h e  b u i l d i n g  o u t s i d e  of 
e s t a b l i s h e d  Radiat ion Zones. 

Airborne Contamination 

I n i t i a l  a i r  samples c o l l e c t e d  i n  t h e  c o n t r o l  room by t h e  Radiation Monitor on 
duty approximately one hour a f t e r  t h e  i n c i d e n t  i n d i c a t e d  an a i r  concent ra t ion  
of  %l x l o w 6  pCi/cc of beta-gamma p a r t i c u l a t e  contamination. 
c o l l e c t e d  at  one-half hour i n t e r v a l s  s t a r t i n g  at  0730 i n  t h e  c o n t r o l  room. 
The r e s u l t s  of t h e  a i r  samples a r e  presented  i n  Figure 3. The r a d i o a c t i v i t y  
on t h e  a i r  samples dechyed with an apparent  h a l f - l i f e  of 20 minutes.  The 
i n i t i a l  a i r  samples from t h e  Rupture Loop Annex and Storage B a s i n  i n d i c a t e d  
an a i r  concent ra t ion  of 3.1 x 
at 1445  on 9/29/65. 

A i r  samples were 

pCi/cc and 2.2 x low8 pCi/cc r e s p e c t i v e l y  

. Exposure Rates 

The only  i n d i c a t i o n s  of e x t e r n a l  exposure rates i n  t h e  containment v e s s e l ,  
unti l  a personnel  e n t r y  was made a t  1900 on 9/29/65, were RAM chamber record ings .  
The h i g h e s t  reading  w a s  obtained from a RAM chamber l o c a t e d  i n  t h e  Reactor H a l l  

I 
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on t h e  s team drum enclosure.  The readings  from t h i s  chamber a r e  p l o t t e d  i n  
Figure 4 .  
exposure r a t e  measured during t h i s  e n t r y  was 15 rad/hour inc lud ing  hR/hour. 
The gamma component of t h i s  measurement agrees  c lose ly  wi th  t h e  RAM chamber 
i n d i c a t i o n  a t  l9OC hours .  All o t h e r  RAM chamber i n d i c a t i o n s  were below those  
of t h e  chamber loca t ed  i n  t h e  Reactor H a l l .  Exposure r a t e  measurements were 
obta ined  dur ing  personnel  e n t r i e s  t o  var ious  a reas  of t h e  containment v e s s e l  
t o  perform necessary  func t ions .  The t ime of t h e  measurements and t h e  r e s u l t s  
are given i n  Figure 5-11 and r ep resen t  t h e  f i r s t  measurements taken a t  t h e  
i n d i c a t e d  l o c a t i o n s  following t h e  i n c i d e n t .  

An e n t r y  t o  t h e  Reactor Hall was made at 1900 on 9/29/65.  The 

2.  Surface Contamination 

The f i r s t  sample of  smearable su r face  contamination w a s  taken from t h e  
Reactor  Hall floor at 2140 on 9/30/65. The r a d i a t i o n  l e v e l  measured from 
t h e  s . m  l e  was 80 mrad/hour and t h e  rad ionucl ides  i d e n t i f i e d  inc luded  1311 
1*331, lY2Te, 99Mo and 1 4 0 L a .  
completed on 10/4/65. The l e v e l s  of  smearable contamination a r e  given i n  
Table 3. The m a  or contaminants i d e n t i f i e d  i n  t h e  samples included those  
given above and q41Ce, 1 3 6 C s y  and poss ib ly  9 5 ~ r  - "Nb and lo3Ru. 

A complete survey of  t h e  containment v e s s e l  ;as 

3. Airborne Contamination 

Four samples o f  t h e  a i rborne  iod ine  cont :mina t ion  i n  t h e  Reactor  H a l l  were 
c o l l e c t e d  while  t h e  ves se l  was i n  containment.  Addit ional  samples were 
c o l l e c t e d  a f t e r  t h e  ves se l  was taken  out  of containment. The r e s t i l t s  of 
a i r b c r n e  iod ine  samples a re  given i n  Table 4 ,  f o r  t h e  pe r iod  of  t i m e  between 
t h e  event  and t h e  morning o f  10/1/65. 

The apparent  d i screpancies  between t h e  r e s u l t s  o f  t h e  samples c o l l e c t e d  a t  
0700 and 1700 on 9/29/65 ar,d t h e  samples c o l l e c t e d  a t  1900 on 9/29/65 may be 
exp la ined  by t h e  f a c t  t h a t  t h e  f i r s t  two samples were c o l l e c t e d  remotely from 
t h e  Reactor  Hall and t h e  t h i r d  sample was c o l l e c t e d  i n  t h e  Reactor Hall  du r ing  
a personnel  e n t r y  while  t h e  r e a c t o r  was still i n  containment. 

F i l t e r  samples of a i rborne  beta-gamma, contamination were c o l l e c t e d  i n  t h e  
Reactor Hall a f t e r  t h e  v e s s e l  w&s taken out of containment. The r e s u l t s  of 
t h e s e  samples are summarized i n  Table 5 .  

Samples of p o s s i b l e  a i rborne  tritium contamination were c o l l e c t e d  on 9/30/65 
and 10/1/65. The results of t h e s e  samples ind ica t ed  a tritium concent ra t ion  
of 2 x low6 pCi/cc and 8 x 
l e v e l s  a t  t h e  l o c a t i o n s  sampled. 

pCi/cc r e spec t ive ly  which r ep resen t  normal 

rr 
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TABLE 1 

MEASURED EXPOSURE RATES AT 
CHECK POINTS ESTABLISIIED OUTSIDE THE PRTR 

(Refer  t o  Figure 1) 

Units of mR/hr 

#l-SE 
CORNER OF 
300 FENCE 

#? RLT-2 
HOLD UP 

TANK 

#4 ROAD 
NEAR DUMP 
CONDENSER 

#2-SW 
CORNER OF 
OF 308 

 RO ROAD 
AT 318 

#'j-ROAD 
S OF 309 DATE -- 

9/29/65 

TIME - 
0645 
0800 
0910 
0950 
1100 
1200 '\ 

1300 
1400 
1500 

1700 
1600 

1800 
1900 
2000 
2190 
2200 
2 300 
2400 

26 
20 
17 
13  
11 
9 
8 
6 
6 
5 
4 
4 
4 
3 
3 
3 
2 
2 

40 
35 
37 
30 
26 
22 
19 
1 5  
1 4  
12 
11 
11 
10 
9 
8 
7 
6 
5 

40 
30 
1 5  
12 
10 
8 
7 
6 
5 
5 
4 
4 
3 
3 
3 
2 
2 
2 

22 
18 
16 
13 
11 
9 
8 
6 
6 
5 
4 
4 
4 
3 
3 
3 
2 
2 

70 
45 
42 
35 
29 
24 
21 
19 
16 
15  
13  
12 
11 
10 
9 
8 
7 
6 

10 
7 
7 
6 
4 
4 
4 
3 
3 
3 
2 
2 
2 
<1 

9/3(,/65 0100 
0200 
0300 
0400 
0500 
0600 
0700 

. Note: A l l  measurements a f t e r  0910, 9/29/65, made using same CP meter a t  same loca t ion .  
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n F- RATES AT 
CHECK POINTS ESTABLISHED INSIDE T I E  PRTR 

(Refe r  t o  Figure 2 )  
- 

DATE - 
9/29/65 

TIME 1 - 2 - 3 - 4 - 5 - 6 - 8 7 - 9 - 
0815 
0850 
0950 
1023 
1052 
112 5 
12 10 
1300 
1415 
1445 
1515 
1600 
16 30 
1700 
1730 
1800 
1900 
2000 
2100 
2200 
22 30 
2 300 
2400 

20 
1 8  
14 
14 
12 
11 
9 
9 
6 
5 

45 
40 
33 
30 
24 
22 
20 
20 
13  
12 

I 1 
1 

5 
3 

8 
7 

1 
1 

2 
5 

8 
9 10 

9 
9 
8 
7 
6 
5 
5 
5 

1 4 2 

1 

<1 

4 7 7 
210 

2 

2 

5 3 5 
1 

5 3 5 

1 

<1 

3 

<1 

1 

<1 

3 

<1 

120 

100 
1 
1 

5 
5 

0100 
0130 
0200 
02 30 
0300 
0400 
0800 

3 
3 
3 

33 

7 
2 
<1 
<1 

TABLE 3 
SMEARABLE CONTAMINATION LEVELS 

I N  THE CONTAINMENT VESSEL ON 10/4/65 

Locat ion Radia t ion  Level from Smearable Contamination 

Reac tor  H a l l  F loor  
R e  a c t  o r  H a l l  Walls 
-11 f t .  C-Cell f l o o r  
-21 f t .  C-Cell f l o o r  
S t a i r w e l l  Walls 
-32 ft. C-Cell Tloor 
-32 f t .  B-Cell floor 
-32 f t .  A-Cell f l o o r  

25 mad/hour  inc lud ing  2 mR/hour 
2500 c/m 
40 mrad/hour inc lud ing  3 mR/hour 
130 mrad/hour inc lud ing  3 mR/hour 
5000 c/m 
500 mrad/hour inc lud ing  13 mR/hour 
160 mrad/hour inc lud ing  4 mR/hour 
34 rad/hour inc lud ing  1.2 R/hour 
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TABLE 4 -- 

AIRBORNE IODINE CONCENTRATIONS I N  THE REACTOR HALL 

SAMPLING 
DATE AND TIME 

3 x 10-5  3 x 7 x 

9 / 2 9 / 6 5  1430 6 x i o w 5  3 x 10-4 -- 

6 x 

1 x 

9 / 2 9 / 6 5  1700 3 x 10-5 2 

9 / 2 9 / 6 5  1900 5 x 10-5* 2 x 

4 x 10-8 1 10'' 

9 x 10-9 1 x 10-8 -- 

* Average of  two samples. 

Note:  Resul t s  f o r  9 / 2 9 / 6 5  were taken while  t h e  r e a c t o r  was s t i l l  i n  containment. 

TABLE 5 

AIRBORNE CONCENTRATION OF GROSS 
BETA-GAMMA EMITTING RADIONUCLIDES 

SAMPLING 
DATE AND TIME CONCENTRATION - pCi  / c c  

2 x 10-5 

9 x 

7 1 0 - 7  

2 10-7  

9 / 3 0 / 6 5  0630 

. .- 
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FICJURE 1 

Location of Check Points Outside t h e  PRTR 
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FIGURE 2 

Location of Check P o i n t s  Inside t he  PRT3 
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FIGEX 5 
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I n i t i a l  Exposure Rzte bkcasurenents 
Taken l a  t h e  -11 ft. Level of "C" Cel l  Fol lovi rq  the Iccieect 
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I n i t i a l  Expcsure Rate Keascrerznts 
Taker, i n  t h e  -21 ft. Level 02 "C" Cell F o l l a r i n y  t k e  Irxiiierx 
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