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A. INTRODUCTION TO OREGON STATE TRIGA REACTOR ANNUAL. REPORT . . .  

1 .  Th i s  y e a r ' s  annual r e p o r t  w i l l  use t h e  format  t h a t  was i n -  

t roduced i n  t h e  1976-77 r e p o r t .  

2. The r e p o r t i n g  pe r i od  w i l l  be f o r  one year :  ' 1  J u l y  78 t o  

30 June 79. 

3. A l l  o f  t h e  i n f o r m a t i o n  i nc luded  i n  t h i s  annual r e p o r t  may 

n o t  be o f  i n t e r e s t  t o  a l l  r e c i p i e n t s  and w i l l  r e q u i r e  

se lec ted  perusa l .  A comprehensive Table o f  Contents has 

been inc luded t o  a i d  i n  such a  s e l e c t i o n .  

4. Th i s  y e a r ' s  r e p o r t  w i l l  n o t  a t tempt  t o  rev iew i n  d e t a i l  

t h e  pas t  ope ra t i ng  years f o r  t h e  o r i g i n a l  20% enr iched 

core.  A t a b l e  showing t h e  impor tan t  ope ra t i ona l  da ta  

f o r  t h i s  pe r i od  (1967-1976) i s  i nc luded  as Table 111-2, 

however. Th is  y e a r ' s  r e p o r t  w i l l  rev iew the  ope ra t i ng  

h i s t o r y  o f  t h e  70% enr iched FLIP core  (1976-present).  

The 70%- enr iched FLIP co re  i s  es tab l  i shed as t h e  h i s t o r i c a l  

base f o r  subsequent r e p o r t s .  

5. The 1976-77 repor t .  i s  a good source o f  d c t i i l  cd i n f o r -  

mat ion f o r  readers i n t e r e s t e d  i n  t h e  OSTR's 20% enr iched 

core  h i  s t o r y .  

,B. SUMMARY OF OSTR USE DURING REPORTING PERIOD' 

Dur ing t h e  yea r  J u l y  1,  1978 t o  June .30, 1979 t h e  Oregon S t a t e  

TRIGA Reactor: 

1 .  Generated 10.6 MWD o f  energy. 

2. Con'sumed 13.3 grams o f  2 3 5 ~ .  



3. Pulsed 130 t imes .  . .  . . 

4. 'Two f u e l .  e lements were.added t o  t h e  c o r e  d u r i n g  t h e  

r e p o r t i n g  pe r i od .  

5. Accommodated 10 courses. i n  n u c l e a r  eng inee r i ng  and 

nuc lea r  eng inee r i ng  technology;  s i x  courses i n  n u c l e a r  

chemis t ry ;  and p rov ided  demonstrat ions f o r  c l asses  i 'n  

lower  d i v i s i o n  chem is t r y  and genera l  sc ience .  A lso,  29 

hours o f  r e a c t o r  t i m e  was used t o 5  f u r n i s h  s p e c i a l  

t r a i n i n g  i n  r e a c t o r  o p e r a t i o n  f o r  f o u r  Taiwan Power 

company s tuden ts .  (Reactor use t ime  f o r  t each ing  and 

i n s t r u c t i o n  t o t a l e d  202 hours.)  

6. Two r e a c t o r  ope ra to r s  a re  s t a r t i n g  t h e i r  t r a i n i n g  and 

p repa r i ng  f o r  r e a c t o r  o p e r a t o r  l i c e n s i n g ,  These 

t r a i n e e s  a r e  f rom Malays ia*  p a r t i c i p a t i n g  i n  a  s p e c i a l  

research  r e a c t o r  o p e r a t o r  t r a i n i n g  program. A  t o t a l  o f  

t h r e e  hours o f  r e a c t o r  t i m e  has been used i n  t h e  
. . 

' 

t r a i n i n g  .dur ing t h i s  r e p o r t i n g  pe r i od .  

7 .  Accommodated 52 research  p r o j e c t s  . (Reactor  use t i m e  

f o r  research  programs t o t a l  ed 36'3 holiris . ) 
8. Dur ing  a t y p i c a l  week, opera ted  about  22 hours/week. 

9. Accommodated '1',095 scheduled v i s i t o r s  and severa l  hundred 

unscheduled v i s i t o r s  d u r i n g  u n i v e r s i t y  open house events .  

(Reactor use t ime  f o r  v i s i t o r  demons t ra t ion  t o t a l e d  31 

ho.urs .) 

10.  Reactor use t ime  'averaged 55%, based on a  40-hour week 

( e i g h t  hours a  day, f i v e  days a  week). 

*Research t echn i c i ans  from Tun I s n a i l  Atomic Research Centre.  



C. SUMMARY OF OSTR ENVIRONMENTAL AND RADIATION PROTECTION DATA 
. . 

year  J u l y  1  , 1978 
Through June 30, 1979 

1.  L i q u i d  Waste Data (See Table V-1): 
. . 

a. To ta l  es t imated  q u a n t i t y  
of  r a d i o a c t i v i t y  r e1  eased 
( i n  c u r i e s ) *  2.30 x  l o m 5  

b. De tec tab le  rad ionuc l  i d e s  
i n  l i q u i d  waste 51~r ,  5 4 ~ n .  

5 8 ~ 0 ,  6 0 ~ o  . 

H 

c .  . Es t imated average 
c o n c e n t r a t i o n  o f  r e 1  eased 
r a d i o a c t i v e  m a t e r i a l  a t  
t h e  p o i n t  o f  r e l e a s e  ( i n  
m i c r o c u r i e s  per  c u b i c  
c e n t i m e t e r )  

d. Percent  o f  a p p l i c a b l e  MPC 
f o r  r e l eased  1  i q u i d  
r a d i o a c t i v e  m a t e r i a l  a t  
t h e  p o i n t  o f  r e l ease  (%) 

e. To ta l  volume o f  l i q u i d  
e f f l u e n t  r e 1  eased, 
i n c l u d i n g  d i l u e n t ,  ( i n  
ga l lons) * *  

AThe OSU o p e r a t i o n a l  p o l i c y  i s  t o  s u b t r a c t  o n l y  d e t e c t o r  background 
from ou r  water  a n a l y s i s  da ta  and n o t  background r a d i o a c t i v i t y  i n  
C o r v a l l  i s  c i t y  wa te r .  

**Total  volume o f  e f f l u e n t  p l u s  d i l u e n t  does n o t  t a k e  i n t o  con- 
s i d e r a t i o n  t h e  a d d i t i o n a l  m i x i n g  w i t h  approximatel 'y 95,000 t o  
115,000 g a l l o n s  pe r  year  o f  l i q u i d s  and sewage n o r m a l l y  d i s -  
charged by t h e  R a d i a t i o n  Center complex i n t o  t h e  same .san i t a r y  
sewer system. 



Year J u l y  1  , 1978 
Through June 30, 1979 

2. Gaseous Waste Data (See Tab le  V-2): 

a. T o t a l  es t imated  q u a n t i t y  
o f  r a d i o a c t i v i t y  r e1  eased 
( i n  c u r i e s )  

b.  De tec tab le  rad ionuc l  i d e s  41 ~r 
i n  gaseous waste* ( t  = 1.83 h r )  % 

c .  Est imated average 
atmospheric d i l u t e d  
c o n c e n t r a t i o n  o f  
Argon-41 a t  t h e  p o i n t  
o f  r e l e a s e  ( i n  m ic ro -  
c u r i e s  pe r  cub i c  
cen t ime te r )  5.97 x l o - 8  

d. Percent  o f  appl  i c a b l  e  MPC 
f o r  d i l u t e d  c o n c e n t r a t i o n  
o f  Argon-41 a t  t h e  p o i n t  
o f  r e l e a s e  (%) 

e. To ta l  es t imated  r e l e a s e  o f  
r a d i o a c t i v i t y  i n  p a r t i c u l a t e  
form w i t h  ha1 f - 1  i ves g r e a t e r  
than  8  days ( i n  c u r i e s ) * *  NONE 

3. Sol i d  Waste (See Table V-3) : 

a. . T o t a l  amount o f  s o l i d  
waste packaged and 
disposed o f  ( i n  c u b i c  

' f e e t )  

b. Detectab l  e  r ad ionuc l  i d e s  
i n  s o l i d  waste 6 0 ~ o ,  5 9 ~ e ,  2 4 ~ a ,  

5 6 ~ n ,  51~r ,  7 5 ~ e  

c .  To ta l  r a d i o a c t i v i t y  i n  
s o l i d  waste ( i n  c u r i e s )  6.51 

*Rout ine gamma spect roscopy eval  u a t i o n  o f  t h e  gaseous r a d i o a c ' t i v i  t y  
i n  t h e  s tack  d ischarge  i n d i c a t e d  t h a t  i t  was v i r t u a l l y  a l l  Argon-41. 

* *Eva lua t ion  o f  t h e  p a r t i c u l a t e  r a d i o a c t i v i t y  i n  t h e  s tack  d i scha rge  
con f i rmed i t s  o r i g i n  as n a t u r a l l y  o c c u r r i n g ' r a d o n  ,daughter p roduc ts ,  
p redominan t l y  1  ead-214 and bismuth-214, n o t  assoc ia ted  . w i t h  r e a c t o r  
0-perat ions ; 



Year J u l y  1,  1978 
.Through June 30, 1979. 

. . 
4. R a d i a t i o n  Exposure Received by 

F a c i l i t y  Personnel and V i s i t o r s  
T i n  mRem) (See Tab1 e V-4) : 

a. F a c i l  i t y  ' ope ra t i ng  personnel 
( mRem) 

(1 ) Average whole body 
( 2 )  Average e x t r e m i t i e s  
(3 )  Maximum whol e body 
( 4 )  Maximum e x t r e m i t i e s  

b.  F a c i l  i t y  research  personnel 
( mRem ) 

(1 ) Average whol e 'body 
( 2 )  Average e x t r e m i t i e s  
( 3 )  Maximum whole body 
( 4 )  Maximum e x t r e m i t i e s  

c .  V i s i t o r s  (mRem) 

(1  ) Average whole body 
(2 )  Maximum whole body 

5 .  Number o f  Area and O f f s i t e  Environmental  
M o n i t o r i n g  Sampl es Eva1 ua ted  : . . 

a. Area f i l m  badges i n s i d e  
t h e  TRIGA f a c i l i t y  

b .  'Vendor suppl i e d  TLD mon i t o r s  
on t h e  r e a c t o r  f a c i l i t y  fence 

c .  OSU TLU mon i to rs  on t h e  
r e a c t o r  f a c i  1 i t y  fence 

d.  I n t e g r a t i n g  i o n i z a t i o n  chambers 
on t h e  r e a c t o r  f a c i l i t y  fence 468 

e. pR/hr measurements around t h e  p e r i -  
meter  o f  t h e  r e a c t o r  f a c i l i t y  fence 234 

f. O f f s i  t e  environmental  ' 

s o i l  samples 16  

g. O f f s i  t e  environmental  
w a t e r  sampl es 14 

h . OfTs i Le environmental  
v e g e t a t i o n  sampl es 5 6 



i . ' O f f s i  t e  vendor suppl i e d  
TLD mon i to rs  

j. O f f s i t e  OSU TLD mon i to rs  

k .  O f f s i t e  i n t e g r a t i n g  
i o n i z a t i o n  chambers 

1 pR/hr measurements a t  t h e  
o f f s i t e  a i rbo rne  gamma 
mon i to r i ng  s t a t i o n s  

Year J u l y  1, 1978 
, Through June 30, 1979 





The Oregon S t a t e  TRIGA Reactor  (OSTR) i s  housed i n  th.e 

R a d i a t i o n  Center a t  Oregon S t a t e  ~ n i v e ' r s i t ~ .  The R a d i a t i o n '  

Center was designed and e s t a b l i s h e d  t o :  ( 1 )  accommodate i n -  

t e r n a l  and off-campus i n s t r u c t i o n a l  programs ; ( 2 )  suppor t  

r esea rch  and development programs i n v o l v i n g  n u c l e a r  sc ience  

and eng ineer ing ;  (3)  p rov ide  a  p l ace  f o r  t h e  use o f  r a d i o -  

i so topes  and i o n i z i n g ,  r a d i a t i o n ;  and (4 )  p r o v i d e  f a s t  and 

thermal  neu t rons  f o r  appl  i c a b l  e  programs. Cons t ruc t i on  o f  

t h e  R a d i a t i o n  Center was d i v i d e d  i n t o  two phases. The f i r s t  

phase was completed i n  June 1964 and c o n s i s t e d  o f  32,397 square 

f e e t  o f  o f f i c e  and l a b o r a t o r y  space. The second phase was com- 

p l e t e d  i n  March 1967, and c d n s i s t e d  o f  a  n u c l e a r  research  

r e a c t o r  housed i n  a  9,956 square f o o t  b u i l d i n g  ad jacen t  t o  

t h e  e x i s t i n g  R a d i a t i o n  Center .  I n  1975, temporary  space o f  

1,600 square f e e t  was added f o r  i n t e r i m  accommodation o f  t h e  

f a s t  expanding n u c l e a r  eng inee r i ng  program. I n  1977, add i -  

t i o n a l  temporary space o f  1,600 square'  f e e t  was added. The 

R a d i a t i o n  Center complex a t  p resen t  t o t a l s  45,553 square f e e t .  

Housed i n  t h e  Center a r e  va r i ous  types  o f  l a b o r a t o r i e s  

and equipment designed t o  . f u r n i s h :  

1 .  I n s t r u c t i o n  programs i n  nuc lea r  engineeri'ng, r a d i a t i o n  

b i o l ogy ,  and nuc lea r  and r a d i a t i o n  chem is t r y .  

2. I ns t rumen ta l  and rad iochemica l  neu t ron  a c t i v a t i o n  

a n a l y s i s  . 



3 .  ~ e u t r o n  radiography and neut ron  d i f f i a c t i o n .  

4. I r r a d i a t i o n  experiments . . i nvol  v i  ng x- ray,  

gamma-ray, o r  neutrons.  

5 .  Measurement o f  va r i ous  types o f  i o n i z i n g  r a d i a t i o n .  

6. Consul t a t i o n  i n  t h e  a p p l i c a t i o n  o f  rad io i so topes  

and r a d i a t i o n  research.  

7 .  Exp lo ra to ry  programs on t h e  novel u s e s . o f  r a d i o -  

i so topes  and r a d i a t i o n .  

B .  FACULTY MEMBERS HOUSED AT THE RADIATION CENTER 

*Narig, Chi h  H'. ( p ro fesso r )  
D i r e c t o r ,  OSU Rad ia t i on  Center 
Reactor Admin i s t ra to r  
Head, Department of Nuclear Engineer ing 

*Bennett, Casey W .  ( ~ n s t r u c t o r )  
Chemistry (nucl  ear chemis t ry )  

*Binney, Stephen . E. (Assoc ia te  p ro fessor )  
Nucl ear  Engineer ing (nuc lea r  i ns t rumen ta t i on )  

Danie ls ,  Malcolm (Pro fessor )  ' 

Chemistry ( r a d i a t i o n  chemis t ry )  

*Dodd, B r i a n  (Ass i s tan t  p ro fessor )  
Nuclear  Engineer ing ( h e a l t h  phys ics )  
Hea l th  P h y s i c i s t ,  OSU Rad ia t i on  Center 

F a i r c h i l d ,  C l i f f o r d  E.  ( p ro fesso r )  
Physics ( r a d i a t i o n  chemis t ry )  

*Hornyi k, Kar l  (Associate Professor)  
Nuclear Engineer ing ( sa fe t y  a n a l y s i s  and r e a c t o r  k i n e t i c s )  

Jansen, George, ( V i s i t i n g  Professor)  
Nucl ear  Engineer ing (n'ucl ear f u e l  c y c l  e )  

*Johnson, A r t h u r  G. , (Associate Professor) 
Nuclear Engineer ing ( h e a l t h  physics)  
Senior  Hea l th  P h y s i c i s t ,  OSU Rad ia t i on  Center 

Kimel d o r f ,  Dona1 d  J.  (Pro fessor )  
General Science ( r a d i a t i o n  b i o l o g y )  

*Reactor users f o r  research  and/or teach ing .  



*Love1 and, Wal t e r  D. (Assoc ia te  P ro fesso r )  
Chemist ry  ( nuc lea r  chem is t r y )  

* ~ e d d i c o r d ,  .K. Lee ( A s s i s t a n t  Pro fessor )  
Nuclear  Engineer ing ( thermohydraul  i c s )  

Popovich, M i l o s h  ( V i c e  P res iden t  Emer i tus )  

*Ring1 e, John C .  (Assoc ia te  P ro fesso r )  
Nuc lear  Eng ineer ing  ( s h i e l d i n g  and s a f e t y  a n a l y s i s )  
A s s i s t a n t  Reactor A d m i n i s t r a t o r ,  OSU R a d i a t i o n  Center  

*Robinson, A lan H. (P ro fesso r )  
Nuc lear  Eng ineer ing  (neu t ron  rad iography  and f u e l  

management) 

*Schmi tt , Roman A. (P ro fesso r )  
Chemi s t r y  (neu t ron  a c t i v a t i o n  anal  y s i  s-Lunar geology)  

Spinrad, Bernard I. (Pro fesso r )  
Nuclear  Engineer ing '  ( r e .ac to r  des ign  and nuc lea r  f u e l  

c y c l  es) 

Thomas, T. Darrah (P ro fesso r )  
Chemistry ( pho toe lec t ron  spect roscopy)  

*Woods, W. K e l l y  ( V i s i t i n g  P ro fesso r )  
Nuclear  Eng ineer ing  (energy systems. a n a l y s i s )  

*Reactor users  f o r  research  and/or  t each ing .  

C .  RESEARCH PERSONNEL HOUSED AT THE RADIATION CENTER 

1 .  Post -Doctorate Research Assoc ia tes  

Name 

Bahl , Mahinder K. 
Gimzewski , James 

*Ma, Maw-Suen 

2.  Graduate. Students  

Name 

Ades, Maur ice 
.Bomben, Ken 

F i e l d  'Aclvi 301.. 

Chemistry T.D. Thomas 
Chemistry . T.D. Thomas 
Chemist ry  R.A. Schm i t t  

Degree F i e l d  Adv i  so r  

PhD Nucl ear  Engr K. L . Peddicord 
PhD Chemist ry  T.D. Thomas 

*Reactor users  f o r  research  and/or t h e s i s  work.  



Graduate Students  (con t inued)  

Name. Degree 

*Chick, S teve  
"Canard, Roberta 
*Dzata , Franc i  s K .A. 

Fyke, Dav id  R .  
G u i d o t t i  , Timothy E .  

*Ghannam, L i na  M. 
Hedberg, Thomas 
H indago l la ,  S u r a j  
Huang, K.Y. 
Jackson, John T. 
JOO, Han Sem 
Kazerouni , Mohd 

*Keasl e r ,  Ken 
Kraus, Rober t  H. 

*LaTouche, Y.. David 
Lopez, R icardo  

*Narccor-Tsey, Win f red  
*Nel sen, Janet  
*N ie l  sen, L a r r y  
*Oylear,  Joan M. 

Ozaki, C a l v i n  
*Poeton, R ichard  

Pol k inghorne,  Steve 
.P r i cha rd ,  Andrew 
* P r i e s t ,  George 

Reardon, P a t r i c k  T. 
Reid, Bruce 

*Rivera, Ma R i t a  
Robinson, Cheryl  A. 

"Scherpel z, Rober t  I. 
*Schof i e l  d, Paul 

Sco t t ,  James D. 
S i t t n e r ,  V a l e r i e  J. 

*Smith, Monty 
Snowh i l l  , E l a i n e  

*Sterbentz ,  James 
*Tayl o r ,  ' Cyn t h  i a 
*To1 1 e f son  , Dennis A. 

T r i p a t h i ,  Ami tabh  
*Ungerer, C.. Andy 

Van, Phuong Dong 
*Hang, Lance1 o t  S .K. 

Wong, B r i g h t  M.K. 
NU', Chi-Hung 
Yoshihara, Grant  M.  
~ o u s s e f n i a  , Mohammad H, 

PhD 
MS 
MS 
MS 
MS 
M S 
MS 
PhD 
MS 
MS 
MS 
M S 
PhD 
PhD 
M S 
MS 
MS 
MS 
MS 
MS 
MS 
MS 
M S 
M S 
PhD 
MS 
MS 
MS 
M S 
MS 
MS 
MS 
M S 
PhD 
MS 
MS 
M S 
MS 
MS 
MS 
MS 
MS 
MS 
PhD 
M S 
MS 

F i e l d  

Chemist ry  
Chemist ry  
Chemist ry  
Anal Chem 
Nucl ear  Engr 
Chemist ry  
Rad B i o l o g y  
Chemist ry  
Nucl ear  Engr 
Phys ics 
Nucl ear  Engr 
Chemist ry  
Chemist ry  
Chemist ry  
B i o l  Science 
Nucl ear  Engr 
Nucl ear  Engr 
Nuc lear  Engr 
Nucl ea r  Engr 
Nucl ear  Engr 
Rad B i o l o g y  
Gen Science 
Nucl ear  Engr 
Nucl ear  Engr 
Geology 
Nucl ear  Engr 
Nucl ea r  Engr 
Chemist ry  
Nucl ear  Engr 
Nucl ear  Engr 
Nuc lear  Engr 
Rad B i o l o g y  
Rad B i o l  
Nuc lear  Chem 
Pharmacy , 

Nucl ear  Engr 
Geology , 
Nucl ear  Engr 
Nucl ear  Engr 
Chemist ry  
Nucl ear  Engr 
Nucl ea r  Engr 
Nuc lear  Engr 
Nucl ea r  Engr 
Nuc lear  Engr 
Nucl ear  Engr 

Adv i so r  

W. D. Lovel  and 
R.A. Schm i t t  
R.A. Schm i t t  
S.E. Binney 
K.L . Peddicord 
W.  D. Lovel  and 
D. J .  Kimel d o r f  
R.A. Schm i t t  
A.H. Robinson 
A.H. Robinson 
B . I .  Sp in rad  
W.D. Loveland 
W.D. Loveland 
W.D. Loveland 
D. J. Kimel d o r f  
K .  Horny ik  
J.C. R i n g l e  
A. H . Robi nson 
K.L. Peddicord 
K.L. Peddicord 
D. J. Kimel d o r f  
A.G. Johnson 
S.E. Binney 
B.I. Spin rad  
R.A. Schm i t t  
B . I .  Sp in rad  
K. Ho rny i k  
R.A. Schm i t t  
K.  L . Peddi c o r d  
S.E.  B inney 
A.H. Robinson 
D.J. K ime ldo r f  
D.  J .  Kimel d o r f  
R.A. S c h m i t t  
V .  Smi th  
K.L . Peddicord 
R.A. Schm i t t  
A. H . Robinson 
B. I .  Spi  n rad  
W . D . Lovel  and 
A.H. Robinson 
A.H. Robinson 
B . I .  Sp in rad  
B . I .  Sp in rad  
K. Horny ik  
J.C. R i n g l e  

*Reactor users  f o r  research  and/or t h e s i s  work. 



3. V i s i t i n g  S c i e n t i s t s  and ~ r a i n e e s  

Name F i e l d  ( A f f i l i a t i o n )  . . . '  Advi  so.r 

*Abu, M.P.H. 
* A l i ,  Yusof 
*Barton, John P. 

Besar, I d r i s  
*Fawaris, A.H. 
*Fukuoka, Takaaki 
*Goodi ng , James 
*Hamza h ; Razal i 
*Kamat, Kasbun 
*Kha i r  ,. Nahrul 
*Knaus, Ronald M. 
*Lau l  ,' J.C. 
*Leeman, W i l l i a m  
*Nunnel l  ey, Lewis 

P i l u s ,  A. Rahman 
* Yunus , Yazi z  

Reactor Operat ions (Ma1 a y s i a )  J  .C . R i  n g l  e  
Reactor Opera t ions  (Ma1 a y s i a )  J  .C.  R i  ng l  e  
Neutron Radiography ( IRT ~ o r p . )  C.H.. Wang 
Hea l t h  Phys ics (Ma lays ia )  A.G. Johnson 
Radioecology (Loui .s iana S t .  U .) W .D. Loveland 
M e t e o r i t e  S tud ies  (Japan) R.A. Schm i t t  
Geology (Un i v .  o f  New Mexico) R.A. Schm i t t  
Reac.tor Opera t ions  (Ma1 a y s i a )  J  .C . R ing l  e  
Reactor Opera t ions  (Ma lays ia )  J  .C.  R ing l  e  
Reactor Operat ions ( ~ a l  a y s i a )  J.C. R ing l  e 
Nuclear  Chemist ry  ( Lou i s i ana  S t )  W .D. Love1 and 
Neutron Ac t .  Anal . (BNWL) R.A. Schm i t t  
Geol ogy  ice U n i v e r s i t y )  R.A. Schm i t t  
Nucl ear  Chemi s t r y  T.D. Thomas 
H e a l t h  Phys ics (Ma lays ia )  A.G. Johnson 
Reactor Opera t ions  (Ma lays ia )  J.C. R ing l  e  

D. CLASSIFIED STAFF AT.THE RADIATION CENTER 

Name 

Anderson, Terrance V .  
Bauman, Mary L .  
Bennet t ,  Stephen L. 
Busby, Haro ld  
Campbell , Ken 
Carpenter,  W i l l i a m  T. 
C la r k ,  J u d i t h  A. 
Doak, Sandra 
F l  i c k i  nger , Eve1 y n  
Keen, Robin Ann 
Moe l l  e r  , Wanda 
Schneider,  Mary K. 
Smith, Vernon N. 
Woodrow, Doyl e  
Ungier ,  Leon 

~i ti e - 
Reactor Superv iso r  
C l e r i c a l  S p e c i a l i s t  
R a d i a t i o n  Spec ia l  i s t  
S c i e n t i f i c  I ns t rumen t  Techn ic ian  
Custod ian 
Reactor  Operator  
Business Manager 
C l e r i c a l  A s s i s t a n t  
Sec re ta r y  
A d m i n i s t r a t i v e  A s s i s t a n t  
C l  e r i  c a l  Spec i a1 i s t  
C l e r i c a l  A s s i s t a n t  
Chemist 
S c i e n t i f i c  I ns t rumen t  Techn ic ian  
'Research Ass is tan t -Unc l  a s s i  f i  ed 

*Reactor users  f o r  research  and/or t hes i s .  work. 

E. REACTOR OPERATIONS STAFF 

T i t 1  e Naiile 

Reactor A d m i n i s t r a t o r  C.H.Wang " 

A s s i s t a n t  ~ e a c t o r - A d m i n i s t r a t o r  J.C. R i n g l e  
Reactor  Superv iso r  T .V.  Anderson 



REACTOR 0PERAT.IONS STAFF (cont inued)  

Senior  Reactor Operators 

Reactor Operators 

Senior  Hea l th  P h y s i c i s t  
Hea l th  P h y s i c i s t  
Rad ia t i on  - S p e c i a l i s t  

REACTOR OPERATIONS COMMITTEE 

Name 

J.C. R ing le  
S.E. Binney 
T.V. Anderson 
J .M. Oyl ear  ( s tuden t )  

A.G. Johnson 
9. Dodd 
S.L. Bennett  

Name - .  

J.C. R i n g l e  (chairman) 
T .V . Anderson 
S .E . .Binney 
A.G. Johnson 
G.M. Re is tad  
A.H. Robinson 
R.A. Schmit t  
D.L. W i l l i s  

A f f i l i a t i o n  

Nucl ear  ~ n ~ i  nee r i ng  
Rad ia t i on  Center 
Nuclear  Engineer ing 
Radiation Center 
Mechanical Engineer ing 
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A. REVIEW . 

1 .  The OSTR has opera ted  f o r  more than  12  yea rs .  

2. From March 1967 t o  August 1969, t h e  maximum r e a c t o r  power 

l e v e l  was r e s t r i c t e d  t o  250 kW. 

3. I n  August 1969 t h e  r e a c t o r  was 1  icensed t o  ope ra te  a t  a  

maximum r e a c t o r  power 1  eve1 o f  1  MW. From then  u n t i l  

June 1971 t h e  OSTR c o u l d  opera te  a t  1  MW f o r  o n l y  s h o r t  

per iods  o f  t ime,  due t o  t h e  l a c k  o f  s u f f i c i e n t  c o o l i n g  

c a p a c i t y  . 
4.  I n  June 1971 t h e  coo l  i n g  c a p a c i t y  was upgraded t o  a l l o w  

cont inuous o p e r a t i o n  a t  1  M W .  

5.  I n  J u l y  1976 t h e  r e a c t o r  was shu t  down ( f o r  a  month) 

and a  new FLIP co re  (70% enr iched  f u e l )  i n s t a l l e d .  

6. See Table 111-1 f o r  a  t a b u l a r  r ev i ew  o f  t h e  OSTR's t h r e e  

yea r  s t a t i s t i c s  w i t h  t h e  FLIP co re .  

7. See F igu re  111-1 f o r  a  g raph i ca l  r ev i ew  o f  t h e  OSTR's 

t h r e e  yea r  energy p roduc t i on  w i t h  t h e  FLIP co re .  

. . 8 .  See Table 111-2 f o r  a  summary o f  t h e  OSTR n i n e  year 

s t a t i s t i c s  w i t h  a s tandard (20% enr iched)  co re .  

9. T h i s ' y e a r ' s  Annual Repor t  w i l l  n o t  a t t emp t  t o  r ev i ew  t h e  

pas t  12 years,  b u t  w i l l  o n l y  r e p o r t  and r e v i e w  t h e  FLIP 

co re .  I t  w i l l ,  however, e s t a b l i s h  t h e  new 70% enr iched  

f u e l  as t h e  h i s to r i . ca1  base f o r  subsequent r e p o r t s .  . More'  

d e t a i l e d  i n f o r m a t i o n  concern ing  t h e  20% enr iched  s tandard  

co re  can be ob ta i ned  f rom t h e  1976-77 Annual Repor t  dated 

31 August 77. 



Table 111-1 . . 
. . 

THREE YEAR OSTR STATISTICS 

*Reactor shutdown J u l y  26, 1976 f o r  one month 
f o r  r e f u e l i n g  r e a c t o r  w i t h  new f u l l  FLIP core.  

FLIP Core 

Operat ing Hours 
( c r i t i c a l  ) 

Megawatt Hours 

Megawatt Days 

Grams 2 3 5 ~  Used 

Hours a t  F u l l  
Power (1 MW) 

Number o f  Fuel 
Elements Added 
t o  Core 

Number' o f  I r r a d -  
i a t i o n  Requests 

1 Aug 76 
t o  

30 Jun 77" 

87 5 

4 51 

19 

2 4 

4 0.1 

85 
( i n i t i a l  load ing)  

443 

1. Ju l  77 . 

t 0 

30 Jun 78 

81 9 

496 

20.6 

25.9 

481 

0 ,  

37 5 

1 JUI 78 
t o  

30 Jun 79 

4 58 

255 

10.6 
. . 

13.4 

21 8 

, . 
2 

32 9 



F i g u r e  111-1 

OSTR ANNUAL ENERGY PRODUCTION VS. TIME (FISCAL YEAR) 

1976-77: 19 MWD 
1977-78: 20.6 MWD . 
1978-79: 10.6 MWD 

FISCAL YEAR 



Table I 1  1-2 

OSTR STATISTICS WITH 20% ENRICHED CORE 

Opsrating Hours 
( c r i t i c a l  ) 1 1 610 : 562 j 855 954 1 705 563 1 794 I 353 1 598 1 I ! 

8MAR67 
t o  

30 JUN 68 
* .  

/ ~ e ) a w a t t  Hours 117.24 i 102.47 138.05 223.77 1 195.11 1 497.82 1 335.94 1 321.45 408 1 213 
I I I 

Number o f  1rrad; I 
, i a t i o n  Requests ; 429 433 , I 391 528 347 1 I 550 452 396 : 357 1 217 

1 J!k68! 1 J U L 6 9  1 APR.70 1 APR71 

I ~ e ~ a w i t t  'Oays / 4.88 I 4.27 5.75 9.3 1 8.1 1 20.74 1 13.99 13.39 / 17 
I I. 9 

! 
Number o f  Pulse* 202 j 236 i 299 

I 

102 98- ' 249 109 183 43 39 
! 

- 
1 APR72;  1 A P R 7 3  1 A P R 7 4  1 APR75 

t o  ' t o  t o  t o  
31 MAR 73 1 31 M.4R 74 31 MAR 75 31 MAR 76 

I i 

t o  : t o  
30 JUN 6 9 :  31 MAR 70 .31 MAR 71 

I I I Grams 235U Used 6.13 
I 

Hours a t  F u l l  ! Parer (250 IW) 1 429 
I 

I i Hours a t  F u l l  
: P o w e r ( l M W )  , - -  

i 
: Number o f  Fuel I 

TOTAL 
MAR 67 t o  JUL 76 

1 APR76 
t o  

26 JUL -76 
**** 

t o  . 
31 MAR 72 

*Reactor became c r i t i c a l  on March 8 ,  1967 (?O element core; 250 KW). ***Reactor shutdown June 1, 1971 f o r  one month f o r  coo l ing  system 
!dote: This .pe r iod . leng th  i s  1:33 years as i n i t i a l  c r i t i c a l  upgrading. 
occurred o u t  o f  phase w i t h  the repor t i ng  pe r iod .  

*+**Reactor shutdown J u l y  26, 1976 f o r  one month f o r . r e f u e l i n g  
**Reactor shutdown August 22, 1969 f o r  one month' f o r  upgrading t o  ' reac to r  w i t h  new f u l l  FLIP core. Note: This pe r iod  leng th  

1 MW ( d i d  no t  upgrade coo l ing  system). No:e: This per iod leng th  i s  .33 years. 
. i s  on ly  .75 years as there wa's a change i n  the repor t i ng  per iod 
from July-June t o  Apr i  1 -March. 

-.* +t* i 

! 
26.031; 17.57 i 16.81 21.35 1 10.7 

- - i ! 1 - -  
i : -- i --  i -- i 

i 
401 1 200 1 291 : 460 

I 

I 
5.36 j ?.21 1 11.7 

I ;I' 369 ] 58 1 - -  

l a  2 ; 2 ! 2  

--  

, Elements Added 70 2 

I 
20 23 1 1 0 0  

1 3 ' 1 .  1 
t o  Core 1 ( i n i t i a l )  i 

I 
! 

I 205 . 
I O 

j I i 



B.  OPERATING STATISTICS 
I 

' The u t i l i z a t i o n  o f  t h e  OSTR f o r  th.e r e p o r t i n g  p e r i o d  

d e c l i n e d  t o  some e x t e n t  compared t o  t h a t  o f  t h e  p rev ious  

yea r  (see Table 111-1). 

The thermal energy generated i n  t h e  r e a c t o r  d u r i n g  

. t h e  r e p o r t i n g  p e r i o d  was 10.64 MWD. (The cumu la t i ve  thermal 

energy generated by t h e  FLIP c o r e  now t o t a l s  50.2 MWD f o r  

Aug. 1, 1976 t o  June 30, 1979). See Tables 111-1 and 111-3 

th rough 111-5 f o r  t h i s .  r e p o r t i n g  p e r i o d ' s  s t a t i s t i c s .  

Reactor use t ime  averaged ~ 5 5 %  o f  o u r  8-hour day; 5-day 

week schedul e .  

Our p resen t  r a t e  o f  excess r e a c t i v i t y  decrease w i t h  

t h e  F L I P ' C O T ~  i s  about 3t/MWD. Our p resen t  c o r e  excess 

( a f t e r  t h e  a d d i t i o n  o f  two FLIP f u e l  elements) i s  app rox i -  

ma te l y  $6.70. The i n i t i a l  FLIP c o r e  excess was $7.17. 

SO f a r  t h e  r e a c t i v i t y  l o s s  pe r  MWD w i t h  t h e  FLIP 

co re  i s  about t h e  same as w i t h  .thE 20% , f u e l .  The f u e l  

manufacturer  (General Atomic) r e p o r t s  t h a t  w i t h  t h e  FLIP 

f u e l  we should i n i t i a l l y  expect  a decrease i n  r e a c t i v i t y  

and t hen  e v e n t u a l l y  ( a t  about  120 MWD)see a. n e t  g a i n  i n  

r e a c t i v i t y .  Th i s  'net g a i n  shou ld  peak i n  about 4.5 MW 

years  and i s  a r e s u l t  o f  t h e  burnab le  po ison  i n  t h e  f u e l .  



Table 111-3 

PRESENT OSTR OPERATION STATISTICS 

*Each reques t  au tho r i zed  f rom 1 t o  120 samples t o  be i r r a d i a t e d  
( t h e  number o f  samples per  i r r a d i a t i o n  reques t  averaged about  14) 

**Fuel Fol 1 ower Con t ro l  Rod 

FLIP 
Cumulat ive 

1 'Aug  76 
t o  da te .  

1202 

50.2 

63.3 

84 + 3 FFCR** 

Reactor Operat ions 

.I. MWH o f  energy produced 

2. MWD o f  energy produced 

3. Grams 2 3 5 ~  used 

4. Number o f  f u e l  elements 
added t o  c o r e  

5.. Number o f  pu lses 

1 J u l y  78 
t o  

30' Jun 79 

255 

10.6 

13.4 

2 

6. Hours r e a c t o r  c r l t i c a l  

7. Hours a t  f u l l  power ( 1  MW) 

8. Number o f  s t a r t u p  
and shutdown checks 

9. Number , o f  i r r a d i a t i o n  
reques ts  processed* 

10. Number o f  samples i r r a d i a t e d  

130 1 31 6 

453 2152 

21 8 i 11 00 

246 725 

329 . I 1147 

4526 1 16,300 



Table 111-4A 

OSTR USE TIME 

* Inc ludes  p rec lude  t ime .  ( p rec lude  i s  t h e  t ime  t h e  r e a c t o r  
i s  n o t  a v a i l a b l e  f o r  use due t o  i n s p e c t i o n s  and maintenance, 
such as f u e l  element i nspec t i ons ,  t r a n s i e n t  r o d  1  u b r i c a t i o n ,  
c o n t r o l '  r o d  c a l  i b r a t i o n ,  power c a l  i b r a t i o n ,  e t c  . ) 

Ove ra l l  Reactor 
Operat ion Time 

S t a t i s t i c s  

1 .  Checkout, co re  excess 
and shutdown 

2. ' Load and unload samples 

3.  Reactor i n  opera t ion*  

4. T o t a l  r e a c t o r  use t ime  

Table 111-4B 

OSTR USE TIME 

1  J u l y  78 
t o  

30 Jun 79 
(hours )  

358 

91 

699 

1148 

FLIP 
Cumulat ive 

1  Aug 76 
t o  d a t e  
(hours)  

1033 

306 

2657 

3996- 

I nc l udes  sample l o a d i n g  and un load ing .  
2 ~ e e  Tables IV-1 and IV-2 f o r  t each ing  s t a t i s t i c s .  
3 ~ e e  Table IV-5 f o r  research  s t a t i s t i c s .  

FLIP 
Cumulat ive 

1  Aug 76 
t o  da te  
(hours)  

627 

1374 

257 

1666 

7  2  

3996 

Teaching, Research, 
I n s p e c t i o n  and 

Demonstrat ion Time 
S t a t i s t i c s  

1  . T r a i n i n g  (depar tmenta l  ) 
and o the rs ) l y2  

2. OSU research1y3 

3. Off-campus research1s3 

4. Reactor p rec lude  t ime  

5 .  V i s i t o r  demons t ra t ion  

6.  To ta l  r e a c t o r  use t ime  . 

1  J u l y  78 
t o  

30 Jun 79 
(hours)  

202 

289 

74 

552 

31 

1148 



Table 111-5 

OSTR  MULTIPLE^ USE TIME 

. . 
l ~ u l t i p l e  use time i s  t h a t  time when more than one ex- 

perimenter had samples i n  the  reac to r  d u r i n g  c r i t i c a l  
o.perations . 

210% of t o t a l  hours the reac to r  was c r i t i c a l  t h i s  year.  

FLIP 
Cumul a t  i ve 

1 Aug 76 
t o  date 
(hours)  

220 

4 9 

1.7 

270 .73 

Number of Users 

1 .  Two users 

2 .  Three users 

3 .  Four users 

I 4 .  Total mult iple 
use time 

31 2% of t o t a l  hours the reactor  was c r i t i c a l  s ince  
s t a r t u p  with FLIP fuel August 1976. 

1 Jul 78 
t o  

30 Jun 79 
(hours)  

37 

10 

0.2 

47 .Z2 



C. EXPERIMENTS PERFORMED . . 

There a r e  a t  t h e  p resen t  t i m e  l2 approved exper iments  on 

t h e  a c t i v e  '1  i s t  t h a t  can be' u t i l  i z e d  i n  r e a c t o r - r e l a t e d  p ro -  

grams ., These exper iments a r e  1 i s t e d  below: 

NOTE: M i s s i n g  numbers i d e n t i f y  those  exper iments  t h a t  ar'e i n  

t h e  i n a c t i v e  f i l e  and a r e  no t '  b e i n g  used. 
' 

A-1 Reactor o p e r a t i o n  i n  any o f  i t s  modes w i t h  no sample 
i r r a d i a t i o n .  

B-3 I r r a d i a t i o n  o f  m a t e r i a l s  i n  asso r ted  m a t r i c e s  f o r  
elements H t o  B i ,  i n c l u s i v e  p l u s  n a t u r a l  Th and U f o r  
neu t ron  a c t i v a t i o n  a n a l y s i s .  

8-8 I s o t o p e  p roduc t i on  f o r  elements 1 t h r u  83 (H  t o  B i )  
exc l  u d i  ng Cd. 

Nuc lear  r e a c t i o n  s t u d i e s  by  i r r a d i a t i n g  s t a b l e  elements 
t o  produce any n u c l i d e  formed d u r i n g  t h e  neu t ron  i r r a d -  
i a t i o n  o f  n a t u r a l  uranium. 

E x p l o r a t o r y  exper iments t o  i n v e s t i g a t e  t h e  TRIGA 
c a p a b i l i t y  t o  ach ieve c e r t a i n  exper imenta l  goa l s .  I f  
t h e  TRIGA can achieve t h e  d e s i r e d  goals ,  a r e g u l a r  ex- 
per iment  i s  d r a f t e d .  

Advanced Neutron Radiography u s i n g  beam p o r t  #3. 
(Radiography o f  a l l  conven t iona l  i tems p l u s  o rd inance  
m a t e r i a l s  .) 

Measure y decay v i a  y d e t e c t o r  i n  thermal column f o r  
nuc l  ear engl  n e e r i  ng 1 abs . 
General -neut ron rad iography  u s i n g  beam p o r t  #l. 
(Ordinance i tems exc l  uded f rom radiogra.phy i n  t h i s  
exper iment  .) 

Neutron f l u x  mon i t o r s  t o  be used t o  measure r e l a t i v e  
f l u x e s  a t  va r i ous  l o c a t i o n s  i n  t h e  r e a c t o r  co re  and 
o t h e r  i r r a d i a t i o n  f a c i l  i t i e s .  ( F i s s i o n  probes and 
s e l  f-powered neu t ron  d e t e c t o r s  .) 

R e a c t i v i t y  measurements f o r  f u e l  wor th .  

I r r a d i a t i o n  of  j e t ,  d i e s e l  , and f u rnace  f u e l  s. ,  Tr rad-  
' iat ion o f  v a r i o u s  f u e l  o i l s  f o r  NAA r e q u i r e d  a new ex- 
per iment  t o  s a t i s f y  t h e  needs o f  va r i ous  cnv i ronmenta l  
agencies . 



B-31 TRIGA flux .mapping using a l l  i r radiat ion f a c i l i t i e s  . . 

and foi 1 s for  determining neutron f l  uxe's . 

There are. 25 experiments in the inactive f i l e  that  would 

require re-approval of the Reactor Operations Committee before 

using . 
Of the 12 approved experiments, 10 were used during the 

reporting period. 

See Table 111-6 for a tabulation of the experiments 

performed during the reporting period. (This table  shows the 

experiments used, how often each was used, and in which par- 

t i cu la r  area the use occurred .) 



. . 
Ta b l 6  1'1 I -6* 

EXPERIMENT USAGE VS. PROJECT 

I 

126 / 10 24 . / TOTAL. I 184 20 364 :I 
I 1 

*Table d i s p l a y s  t h e  number o f  t imes a  s p e c i f i c ,  exper iment  was used 
i n  a  p a r t i c u l a r  area.  



UNPLANNED SHUTDOWNS 

.There was a  t o t a l  o f  t h r e e  unplanned. shutdowns t h a t  

occur red  d u r i n g  t h e  r e p o r t i n g .  pe r i od .  See Table 111-7 f o r  

tabu1 a t i o n .  

Table 111-7. 

UNPLANNED SCRAMS 

E. CHANGES I N  FACILITY 
1 .  

1.  10 CFR 50.59 Changes 

There were no 10 CFR 50.59 changes i n  ou r  f a c i l i t y  and no 

Type scram 

L i n e a r  Scram 

Ex te rna l  
Scram 

new experiments added' t o  t h e  approved 1  i s t .  d u r i n g  t h e  

r e p o r t i n g  p e r i o d ;  

Occurrences 

2 

1 

2.  Other changes 

a. I n  August o f  1978, t h e  annunc ia to r  panel was moved f rom 

i 

Cause 

Reactor  power range s w i t c h  t u rned  t h e  
wrong way--usual ly  by s tuden ts - -du r i ng  
power inc reases .  . 

Beam p o r t  #1 has a  s e r i e s  o f  i n t e r -  
l o c k s  assoc ia ted  w i t h  beam c l o s u r e  i 
and access t o  t a r g e t  area.  One l e a d  I 
s h u t t e r  was n o t  c l osed  f a r  enough t o  
t r i p  t h e  m ic ro  s w i t c h  when t h e  access 
door  was s t a r t i n g  t o  r o l . 1  open caus- 

i 
a  scram. 

I 

i t s  temporary l o c a t i o n ,  on t o p  o f  t h e  1  e f t  console s i d e  

cab ine t ,  t o  a  p o s i t i o n  i n  f r o n t  o f  and above t h e  

ope ra to r .  Th i s  change was made i n  a n t i c i p a t i o n  o f  



adding a  f u t u r e  i ns t rumen t  r a c k  t o  t h e  t o p  o f  t h e  

l e f t  s i d e  cab ine t .  The annunc ia to r  panel p o s i t i o n  . - 

i s  an improvement ove r  t h e  o l d  l o c a t i o n .  

b.  I n  June o f  1979, t h e  c o r e  f u e l  elements were r e -  

arranged t o  f a v o r  an inc reased  neu t ron  f l u x  t o  

beam p o r t  #4, and t o  i nc rease  t h e  t r a n s i e n t  r o d  

wor th .  The co re  c o n f i g u r a t i o n  was changed f rom a  

symmetr ical  t o  an asymmetr ical  arrangement. See 

F igu re  111-2 f o r  t h e  symmetr ical  c o n f i g u r a t i o n  

and F igu re  111-3 f o r  t h e  asymmetr ical  arrangement. 

The t r a n s i e n t  r o d  wo r th  inc reased  f rom $2.25 t o  

$2.78. Mechanical and e l e c t r i c a l  s tops a r e  n0.w 

used t o  r e s t r i c t  t h e  t r a n s i e n t  r o d  wo r th  t o  $2.35, 

as r e q u i r e d  by ou r  Technica l  S p e c i f i c a t i o n s  . 
c .  I n  June o f  1979, a  g r a p h i t e  f i l l e r  p l u g  was removed 

f rom beam p o r t  #4. T h i s  g r a p h i t e  p l u g  was i n s e r t e d  

i n t o  t h e  r e f l e c t o r  about s i x  years  ago t o  enhance 

t h e  neu t ron  i n  t h e  t a n g e n t i a l  beam p o r t  (BP  #3) .  

A w a t e r - f i l l . e d  aluminum p l u g  was i n s c r t c d  i n t o  BP f 4  

t o  r e p l a c e  t h e  g r a p h i t e  p l u g  i n  hopes t h e  neu t ron  beam 

would be inc reased  f o r  t h e  neu t ron  rad iography  program. 

The c o r e  excess decreased 2 3 t  w i t h  t h i s  change o f  

p lugs  . 
Planned Changes 

a. We p lan,  i n  t h e  v e r y  near  f u t u r e ,  t o  upgrade about  

ha1 f o f  ou r  e x i s t i n g  conso le  e l e c t r o n i c s .  A 



S y m m e t r i c a l  C o r e  B e f o r e  J u n e  1979 
111-1 4 

GRAPHITE 
@ CENTRAL THIMBLE 

. . 

ELEMENT 
@ TRANSIENT ROD 

@ E E ~ ~ T ,  a S H I M  ROD 

@ INSTRUMENTED 
FUEL ELEMENT @ REGULATING ROD 

, 0 EMPTY @ SAFETY ROD 

@ RABBIT FACIL ITY 



  symmetrical C o r e  J u n e  1979 

F i g u r e ,  111-3  

GRAPHITE 
ELEMENT 

@ INSTRUMENTED 
FUEL ELEMENT 

(3 EMPTY 

TRANSIENT ROD 

.SHIM ROD 

REGULATING ROD 

SAFETY ROD 

RABBIT FACIL ITY 



wide-range 1  i near,  wi  de-range 1  og ,. and s a f e t y  
. . 

. . channel would be added; rep1 a c i n g  o u r '  p resen t  . . . . 
. . 

l i n e a r ,  - l o g ,  and s t a r t u p  .chanriels.' We have r e -  

quested an amendment t o  ou r  Technica l  S p e c i f i c a t i o n s  

i n  a  l e t t e r  dated A p r i l  16, 1979 t o  t h e  NRC t o  

accommodate t h i s  e l e c t r o n i c s  upgrading.  

b.  We a r e  a1 so p l ann ing  t o  i nc rease  ou r  pu lsed 

r e a c t i v i t y  i n s e r t i o n  l i m i t  f rom $2.35 t o  $2.55. 

The 1  e t t e r  dated A p r i l  16, 1979 t o  t h e  NRC a1 so 

reques ts  a  change i n  o u r  Technica l  S p e c i f i c a t i o n s  

t o  a l l o w  t h i s .  

, c .  We p l a n  t o  add new r a d i a t i o n  s u r v e i l l a n c e  equip-  

ment t o  ou r  f a c i l i t y  i n  t h e  form o f  a  new cons tan t  

a i r  m o n i t o r  and a  new area r a d i a t i o n  mon i t o r .   his 

equipment ha's been ordered, and i t  should be i n s t a l l e d ,  

. c a l i b r a t e d ,  and o p e r a t i o n a l  by t h e  end o f  1979. 

. MAINTENANCE AND SURVEILLANCE 

1.  Maintenance 

a. Oct  '78: The r e a c t o r  room exhaust f a n  motor  sho r ted  

ou t .  The f i e l d  wind ings were rep laced  -and 

t h e  f an  pu t  back i n  s e r v i c e .  The r e a c t o r  

down t ime  was about  two days t o t a l .  

b.  .Jan '79: The r e g u l a t i n g  r o d  d r i v e  gear box was r e -  

placed. The b u l l  wheel i n  t h e  gear t r a i n  

was worn o u t .  We had a  replacement gear 

box i n  o u r  spare p a r t s  i nven to ry ;  thus  

r e a c t o r  down t i m e  was o n l y  about f i v e  hours.  



c .  Jun '79:  The t r a n s i e n t  rod d r i v e  p i s ton  r i n g  was 

r ep l aced .  ThO old  r i n g  was d e t e r i o r a t i n g  

and l e t t i n g  too  much a i r  p a s t  t h e  p i s ton  

r e s u l t i n g  i n  i n c o n s i s t e n t  r e a c t i v i t y  in-  

s e r t i on '  r a t e s  and peak power values dur ing  

pursing.  The r i n g  . . t h a t  was rep laced  was 

t h e  o r i g i n a l  r i n g  i n s t a l l e d  over  12 yea r s  

ago. The r e a c t o r  down time was about 2.5 

hours .  

2.  Tes t s  .and Inspec t ions  

The OSTR h a s  a r o u t i n e  t e s t  and i n s p e c t i o n  survei'l l ance  

program. These T&I l i s t s  a r e  presented i n  Tables 111-8 

through 111-11. Those items marked w i t h  an a s t e r i s k  [*) 

a r e  requi red  by t h e  Technical S p e c i f i c a t i o n s .  

G .  REPORTABLE OCCURRENCE 

On June 7 ,  1979, t h e  measured shutdown margin f o r  t h e  OSTR 

was $0.48', nine c e n t s  l e s s  than ou r  Technical S p e c i f i c a t i o n s  

( p a r t  3.2) l i m i t a t i o n  of  $0.57. This was repor ted  t o  t he  N R C ,  

Region V ,  Off ice  of  Inspec t ion  and Enforcement by te lephone 

on June 8, 1979 and by a 1 e t t e r  dated June 19., 1979. 

This i n c i d e n t  occurred when t h e  r e a c t o r  c o r e  was changed 

from a symmetrical arrangement (See Figure 111-2) t o  a asym- 

met r ica l  arrangement.  This  change was made t o  accommodate a 

neutron radiography research  program. 
f 



APPENDIX J T . &  1's FOR THE MONTH O F  

.) 3. j ~ e a s u r e  t h e  pH of t h e  bulk s h i l e d  tank water .  1 I I 

! 
l . jFunct iona1 check o f  r e a c t o r  water  l e v e l  alarms. 

2.  ineasure r e a c t o r  primary water  system pH. 

1 

1 1 
I 

I 

! I 
I 

Check TRIGA tank water  a c t i v i t y .  

6 .  I Emergency evacuation alarm system b a t t e r y  
l l i q u i d  l e v e l  and t e rmina l  checks. 
I 
I 

5. !Emergency power systems b a t t e r y  l i q u i d  l e v e l  
1 and terminal  checks. 
I 
I 

1 1 7. / Inspec t  brushes on r a b b i t  system blower motor .  1 

I 
I 
I I 
i 
I I 
I i 

1 8. ~ P u n c t i o n a l  check of evacuation alarm. 
I i 

1 I 

I i 1 9. 1 B l o w  'down t h e  t r a n g i e n t  rod a i r  accumulator tank. ; 

I 

i ( 12. Change t h e  l i g h t  above s i d e  ent rance  t o  r e a c t o r  I I 
. I i 

I bu i ld ing  . i 
I 

I I I .  I 

-- - --- -- - - -- 

10. ~ a l c u l a t h  t h e  average monthly conduct iv i ty .  I (Average conduc t iv i ty  must be l e s s  than 5 
lmicro mhos p e r  cent imeter . )  
I 
I ! 

I 11.1 Change t h e  l i g h t  .bulb i n  t h e  green l i g h t .  
! i 

I i 
1 4 . ) l u b r i c a t e  t h e  TRIGA tube  loading t o o l  a s  needed. 1 i 

I 
I 

i i '  
I 

15. 1 Check cam o i l  l e v e l .  
I .  j ! 

I 
i 
I 

16. Propane tan'k l i q u i d  l e v e l  check ( %  f u l l )  I I I 
1 I i 

1 13. iCheck f i l t e r  t ape  speed on s t a c k  monitor 
1 1 ( l t t / h r )  . / 

I 
j 



Table 111-9 

T & 1's FOR THE QUARTER OF 

ROC audit reactor operations. i 

Time the sample insert ion and r e t r i e v e  time 
interval of the rabbit  system. 

I I I 
I 

2.1 Inspect and o i l  (as needed) solenoid operated 
f valves i n  rabbit  system. 

I 
I I 

4.1 Check lazy susan f o r  unknown samples. 
I 

I 

5 i Functional check of emergency l ighting (16 uni ts )  I 
i 

1 7.: Varian Recorders: clean, inspect and lubricate;  ' 

I j replace re fe rence~ce l l s ;  

I 
I 

I 1 6.: Westronics Recorder: clean s l ide  wire contacts. 

/ 8.; MAP 18 
1 I (a)  Check HV source. 

j (b) Check ratemeter t e s t  positio?. 
I 

i (c)  O i l  drive motors (fast and slow) . I i 

I 
I 

- - - --- - - --- - 

; 9.: RM 1-110 Area Monitors 
I I (a)  Check HIGH & L O W  alarms. I I (b) Check 225 vo l t  supply. 
j (CI Check W (fitc: me AX-30 test rmd 
I I cclibrate meter. ) 

i ~ I 1 1 2 1 3 1 4 1 5 1 6 1 7 ,  
1 AUD 1 I I ( 

LIGHT , 1 I I 

I I 

11. 'iLc %per evaluates operators -;th m m m e n t S .  
. . 



APPENDIX L 

1. 

* 2. 

* 3. 

* 4. 

* 5. 

* 6. 

* 7 .  

* 8. 

9. 

10. 

11. 

12. 

213. 

14. 

TEST OR INSPECTION TO BE PERFORMED --- -- - ---~ -. - - 

Funct ional  check of t h e  fol lowing i n t e r l o c k s :  
( a )  Source i n t e r l o c k .  
(b)  Simultaneous withdrawal of  2  rods.  
(c)  Pulse  i n i t i a t i o n  above 1 kw. 
(dl Pulse  i n t e r l o c k  on range switchposi t ion1MW. 
(el  Trans ien t  rod c y l i n d e r  a i r  i n t e r l o c k .  
(£1 Pulse  mode rod movement i n t e r l o c k .  
(g)  Prevents  p u l s i n g  above $2.35 r e a c t i v i t y  

i n s e r t i o n .  

T e s t  s a f e t y  c i r c u i t s  below: 
( a )  Linear  channel. 
(b) Safe ty  channel.  
( c )  Manual scram. 
(dl P r e s e t  t imes on p u l s e  ( l e s s  than 15 seconds). 

Check (1) rod drop time (t ime must be l e s s  than 
two seconds) and (2) rod withdrawal and i n s e r t i o n  
time. 

DUE OATE COMPLETED 

Pulse  r e a c t o r  and compare f u e l  temperature and 
peak power wi th  previous p u l s e s  of the  same 
r e a c t i v i t y  i n s e r t i o n .  

Funct ional  check of  r e a c t o r  room v e n t i l a t i o n  
shutdown system. 

C a l i b r a t e  FE temp. meter. 

ROC MTG a t  l e a s t  semiannual. 

Clean and l u b r i c a t e  t r a n s i e n t  rod i n t e r n a l  
b a r r e l  and p i s t o n  (check f o r  excess ive  a i r  
leakage) . ----- 
Lube b a l l  nu t  d r i v e  and threaded c y l i n d e r  on 
t r a n s i e n t  rod. 

Lubr ica te  l azy  Susan d r i v e  and i n d i c a t o r  assembly 
bear ings .  

MAP-1B: Disassemble and c lean  o r i f i c e  p l a t e  f o r  
flow i n d i c a t o r .  

Console: Perform check l i s t  (Appendix I i n  
GA manual #7615). 

AM-2A A i r  Monitor: Inspect  and c lean  recorde r ,  
l l g h t l y  l u b r i c a t e  recorder  bear ings .  

Westronics Recorder: Check zero  and c a l i b r a t i o n .  

SAFE SHIM 
Rod Drop 
Withdrawal 
I n s e r t i o n  

I N I T I A L  

REG TRANS 



1. 

* 2 .  

* 3. 

* 4. 

TEST OR INSPECTION TO BE PERFORMED 

[ B I  ANNUAL] 
Remove and inspect  a l l  control  rods f o r  signs of 
corrosion and wear. 

Annual repor t  (due ',30 June + 60 days) 

Cal ibrate  control  rods. 

Cal ibrate  reactor  powe~.  

I 
I 

DATE I I N I T I A L  DUEDATECOMPLETED.. -- -- 

1 
, . .  1 

I 

I 
I .  
! .  

I 

1 
I 
1 
I 

! 

1 
! 

I 

1 l eve l  and lubr ica te  mechanisms a s  needed. 1 1 .  i 
I 

I 

1 I 
I 

! 
! ; .  
i 
j 

I 
I 
i 

i I 

I 

I 
I 

* 5.1 Calibrate  bulk Hz0 temp. meter. 

* 6. 

* 7. 

* 8. 

t 9. 

'?lo. 

tll. 

--.- ...- 

I I 
j 

Sn. 

I $  

Calibrate  the  constant a i r  monitor. 

Stack Monitor 
(a )  Cal ibrate  pa r t i cu l a t e  monitor.' 
(b) Cal ibrate  gas monitor. 

Cal ibrate  the Area Radiation Monitor. 

Conduct evacuation drill. 

Cal ibrate  the  reac tor  water a c t i v i t y  monitor. 

Count r a t e  meter discriminator check. 
Draw new curve. 

1 
I ! Sccuri  ty Gc~clrc~ Tcai ninq i ! I e --. 

R* opcrrrtor rec-palif i c a t  ion 

S N H  ~nden tc? ry  

~n tr_u.s!s,fi--A!hrm ~ e z p n s e -  Dr i I \  

12 .I Inspect standard rod dr ive  mechanisms. 

13. 

14. 

15. 

Change o i l  i f  needed i n  the  thermal column door 
dr ive assembly reduction gear casing. 

Change o i l  i n  cam blower and o i l  motor. 

Lubricate thermal column door dr ive  assembly 
a s  needed. 

16.1 Check beam port loading tool  hydraulic reservoif  
I 



The c o r e  change had been revi 'ewed and approved by 

. . .  t h e  Reactor Operat ions Committee. The change w a s . c a r r i e d  o u t  
. . 

i n  sequences, w i t h  ' rod wor ths b e i n g  measured and shutdown 

.marg ins  c a l c u l a t e d  a t  t h e  end o f  each sequence. A f t e r  t h e  

f i n a l  sequence, t h e  c o r e  excess - r e a c t i v i t y  tiad inc reased  more 

and t h e  c o n t r o l  r o d  wor ths  had i nc reased  l e s s  t han  was p re -  

d i c t e d  f rom t h e  p rev ious  sequence. T h i s  r e s u l t e d  i n  a  shu t -  

down marg in  s l i g h t l y  l e s s  than  t h e  1  i m i t  i n  t h e  Techn ica l  

S p e c i f i c a t i o n s .  

As soon as t h i s  s i t u a t i o n  was d iscovered ,  two f u e l  

elements were moved and t h e  shutdown marg in  went up t o  $0.74. 

See' F i g u r e  111-3 f o r  t h e  f i n a l  asymmetr ica l  c o r e  arrangement. 

More d e t a i l s  r e g a r d i n g  t h i s  i n c i d e n t  can be found i n  ou r  

l e t t e r  t o  NRC dated June 19, 1979. 



I V ,  UTILIZATION DATA 



I V ,  U T I L I Z A T I O N . ~ A T A  

TEACHING PROGRAMS 

-. 1 .  The OSTR was used t o  accommodate 10 courses i n  nuc lear  engi -  

neer ing  and nuc lear  engineer ing technology. These courses 

were : 

Nuclear Engineering O r i e n t a t i o n  
Nuclear Engineering O r i e n t a t i o n  
Nuclear Reactor Experiments 
Nuclear Reactor Experiments 
Nuclear Rad ia t ion  Detec t ion  and Measurement 
Nuclear Rad ia t ion  Detec t ion  and Measurement 
Rad ia t ion  P r o t e c t i o n  
Rad ia t ion  P ro tec t i on  
Nucl ear Technol ogy Experiments 
Nucl ear Technol ogy Experiments 

S i x  chemist ry  courses u t i l i z e d  the  OSTR. They were: 

CH 107 General.' Chemistry Laboratory 
CH 419 Radioact ive Tracer Methods 
CH 528 A c t i v a t i o n  Ana lys is  
CH 31 6 Radiochemi s t r y  
CH 207 General Chemistry Laboratory 
CH 51 5 Experimental Nuclear Chemistry 

2. A spec ia l  c l ass  was he ld  f o r  f o u r  Taiwan Power Company s tu -  

dents, which was an i n t r o d u c t i o n  t o  nuc lear  r e a c t o r  opera t ions .  

The t r a i n i n g  inc luded a t  l e a s t  1 0 ' s t a r t u p s  and shutdowns f o r  

each student ,  w i t h  power changes i n  manual and automatic modes., 

rod  balancing, temperature e f f e c t s ,  scram recovery, and approach 

t o  c r i t i c a l .  A t o t a l  o f  29 hours o f  r e a c t o r  t ime was requ i red  

f o r  t h i s  c lass  du r ing  the  r e p o r t i n g  per iod .  

See Tables I V - l A ,  11-2, IV-3,  and IV-4' f o r  data showing the  

use of t he  OSTR t o  accommodate teach ing  and academic programs. 



. . 3 .  Two t r a i n e e s  f rom Ma lays ia  a r r i v e d  September, 1978. They en- 

. r o l l e d  i n  severa l  academic c lasses  and s ta r t ed '  t h e i r  t r a i n -  

i n g  f o r  a  r e a c t o r  ope ra to r  l i c e n s e  i n  June, 1979. The Malay- 

s i a n  ope ra to r  t r a i n i n g  was i n t e g r a t e d  i n t o  ' t h e  r e g u l a r  r e a c t o r  . . 

schedule and there . fo re  t h e i r  'hours o f  on - t he - j ob  t r a i n i n g  a r e  

n o t  r e f l e c t e d  i n  any o f  t h e  t each ing  s t a t i s t i c s .  (See Table 

IV-1B.) The Malays ian ope ra to r s  a r e  Yaziz B i n  Yunis and Mohd. 

Puad B i n  H a j i  .Abu. 



Table IV-1A 

OSTR TEACHING HOURS . . 
. . 

l ~ p e c i a l  t r a i n i n g  c l a s s  was conducted f o r  f o u r  Taiwan Power Company 
s tuden ts .  
I n c l  udes sampl e  1  oadi  ng and un load ing  . 

3See Tab le  IV-2 f o r  c l a s s  and s tuden t  s t a t i s t i c s  
4 ~ e e  Tab le  111-4B. 

Table IV-1B 

OSTR OPERATOR TRAINING HOURS 

Cumulat ive 
1 Aug 76 
t o  da te  
(hou rs )  

5  67 

f 
j 

5 7 I 
lo 1 

6 34 I 
I 
! I 

I 
j 

i 
I Descr i  p t i o n  
i 

Departmental  

I Chemist ry  (58)  

1  J u l  78 
t o  

30 Jun 79 
(hours )  

170 

Nuc lear  Eng ineer ing  (83)  ! / Nuc lear  Eng ineer ing  Technology (29)  
I 
I 
' Spe.cia1 c lasses  
1 
i Reactor  Operator  ~ r a i n e e s l  

I 

! 
, 2 9  

I 

i Urban League Workshop ! 3  
j 
I T o t a l  Teaching Time2 s 3  2 0 2 ~  

Name 1 T r a i n i n g  Accompl i s hment 

Yaziz B i n  Yunis 

~ o h d .  Puad ,Bin H a j i  Abu 

T o t a l  T r a i n i n g  Hn~rrs 

Reactor Operator  

Reactor  Operator  

3 '  
. . 



Tab le  IV-2 
. . 

, STATISTICS OF STUDENTS IN 

NUCLEAR ENGINEERING AND NUCLEAR SCIENCE COURSES 

*OSTR.used o c c a s i o n a l l y  f o r  d ~ m o n s t r a t i o n  exper iments .  
**OSTR heavi  1  y used. 

Course 

Number 
FAL 

1978 

17 
- - 
- - 
2 8 
- - 
- - 

5 
- - 
_ _  
3  4  
- - 
- - 
29 - - 
21 
3 1 - - 
- - 
- - 
- - 

1 
8 
1 

- - 
- - 

7 

- - 
6 

- - 
- - 
- - 
11 - - 
- - 
- - 

C r .  Course T i t l e  

o f  
WIN 

1979 

- - 
18  
- - 
- - 
2 3 
- - 

3 
20 

- - - 
- - 
3 2 
- - 
- - 
2 3 
- - 
- - 
- - 
2 5 
3 8 
- - 

1 
8 
6 

- - 
2 

- - 
5 

- - 
- - 
4 

- - 
7 

- - 
17 
- - 
10 

Nuclear E n g i n e e ~ n g  Courses 

NE 101 * 
NE 102* 
NE 103x 
NE 201 
NE 202 
NE 203** 
NE 406 
NE 407 
NE 420 
NE 421 
NE 422 
NE 423 
NE 441** 
NE 442** 
NE 461 
NE 462 
NE 463 
NE 464 
NE 465 
NE 481 
NE 501 
NE 503 
NE 505 
NE 506P 
NE 507 
NE 511 
NE512  
NE 513 
NE 521 
NE 522 
NE 523 
NE 531 
LIE 535 
NE 552 
NE 553 
NE 581 

Students  
SPR 

1979 

- - 
- - 
20 - - 
- - 
26 

6 - - 

30 - - 
- - 
- - 
- - 
17 1 - - 1 

I 

3 
3 
3 
3 
3 
3 

1 
3 
3 
3 
3 
3 

-- 
34 

3 
9 

12 

- - 
- - 
- - 

5 
- - 
- - 

7 
- - 
- - 
- - 
10  - - 

A 

Nucl ear  Eng ineer ing  O r i e n t a t i o n  
Nucl ear  Eng ineer ing  O r i e n t a t i o n  
Nuclear  Eng ineer ing  Fundamental s  
Nuclear  Energy Fundamental s  
Nuclear  R a d i a t i o n  & M a t t e r  
Nuclear  R a d i a t i o n  D e t e c t i o n  & Meas. 
P r o j e c t s  
Seminar 
I n t r o .  t o  Nuc lear  Reactor A n a l y s i s  
Nuclear  Reactor  Ana l ys i s  & Comput. 
Nuclear  Reactor Ana l ys i s  & Comput. 
Nuclear  Reactor  Ana l ys i s  & Comput. 

, Nuc lear  Reactor  Experiments 

' 

3  j Nuc lear  Reactor Experiments 
3  ' Reactor Thermohydraul i c s  & Power Gen. 
3  
3  
3  
3 
3 

1-1 5 

Reactor Thermohydraul ics & Power Gen. 
Reactor Design 
Reactor S a f e t y  Eng ineer ing  
Nuclear  Fuel Cyc le  
Nuclear  M a t e r i a l s  
Research 
Thesis 
Rcadi ng & Conference 
P r o j e c t s  
Seminar 

2  ' Neutron Trans.  Theory 
2 1 N  e u t r o n  Trans. Theory 
3 Nuclear  React ions Var. Thry .  
3  1 Reactor Environmental  Problems 
3 ! Reactor S a f e t y  Problems 
3 ! Advanced Reactor  Design 
3 1 Nuc lear  Reactor  K i n e t i c s  
2  1 Nuc lear  Reactor  Burnup 
3 Computat ional  Methods f o r  Nuc. React. 
3  1 Computat ional  Methods f o r  Nuc. React. 
3  1 Selec ted  Topics i n  Reactor Theory 



*OSTR used o c c a s i o n a l l y  f o r  demonstrat ion exper iments .  
**OSTR h e a v i l y  used. 

c 

Course C r .  Course T i t l e  

-. 
Nuc Zear Eng inee~ng  Techno Zogy Courses 

5 '  
- - 
- - 
5 

- - 
- - 

NT 101" 
NT 102x* 
NT 103x 
NT 201 
NT 202 
NT 203** 
NT 311** 
NT 312** 
NT 330x 

.NT 405 
NT 405A 
NT 406 
NT 407 
NT 410 
NT 41 1 
NT 413 
NT 431 
NT 432 
NT 433 
NT 491** 
NT 492** 

Number o f  Students  j 
FAL 

1978 

- - 
3 

- - 
- - 
4 

- - 

3 
2 
3 

. 3  
3  
3  
4  
4 
3 
1. 
1  ' 

3  
3  
3  
3  
3 
2 
3 
3 

- - 
_ _  1 1 

1: 1' 
4  

Nuclear  Engineer ing O r i e n t a t i o n  
Nuclear  Engineer ing O r i e n t a t i o n  
Nuclear  Engineer ing Fundamental s 
Nuclear  Energy Fundamentals 
Nuclear  Rad ia t i on  & M a t t e r  
Nuclear  Rad ia t i on  De tec t i on  & Meas. 
Rad ia t i on  P r o t e c t i o n  
Rad ia t i on  P r o t e c t i o n  
Nuclear  Engr. C a l c u l a t i o n s  
Reading & Conference 
Reading &.Conference (Nuc lear  Engr. Calc . )  
P r o j e c t s  
Seminar 
F i e l d  P r a c t i c e  
Nuclear  Rules & Regu la t ions  
Nuclear  P l a n t  Environmental. Impact 
Nuc lear  Power P l a n t  Technology 
Nuclear  Power P l a n t  ~echno l ' ogy  
Nuclear  Qua1 i t y  Assurance 
Nucl ear  Techno1 ogy Exper inen ts  
Nucl ear  Technology Experiments, 

Chemistry Courses 

- - ! 

7  ,* j 
- - 
- - 

7 i 

- - 
- - 
11 ; - - i 
- - ! 

13 j - - i 
! 

-- 
j 

94 1 
- - I 

! 

-- I - - 
4 1 

-- i 
I 

- - 
4 i  

I 
1 

WIN 
1979 

- - i 13  
- - 1 -- 

SPR 
1979 1 

-- . 
i - - 

10 
- - 

6 
2 

12 
- - 
16 
- - 
- - 

9 
- - 

- - 
67 

3 2 
10 - - 
- - 

' 1  3  - - 

General Chemistry Lec tu re  

General chemist ry  Labs 

Nuclear  Reactor Chemist ry  
Radi0activ.e T racer  Methods 
Experimental  Nuclear  Chemist ry  
A c t i v a t i o n  Ana l ys i s  

CH 105 
CH lo7* 
CH 207* 
C1.l 31G** 
CH 419"" 
CH 51 5** 
CH 528**, 

-- 
1 - - 
1 

-- ' 

- - 
- - 
- - 
- - 
14  
- - 
- - 

9 

631 
- - 
- - 
- - 
- - 
11 

- - 
-- . 

O t h e r  Courses 

GS460 3 R a d i a t i o n H e a l t h  
Spec ia l  C l  ass f o r  Taiwan Power Company . . 

4  

2  
3 
4 
3 
3 



Table IV-3 
' 

OTHER EDUCATIONAL INSTITUTIONS USING OSTR*'. 

*Does ' no t  count communi.ty col lege ,  high school and grade school 
c lasses  t h a t  come through fo r  special  tours .  These a r e  l i s t e d  
under' the  sect ion on "Pub1 i c  Relations .'' 

**Includes researchers and students from o ther  un ive r s i t i e s  working 
through t h e .  Universi t y  of  Oregon. (See Tab1.e IV-4. ) 

Number of 
Vis i t s  t o  

OSTR 

7. 

1 

Number of 
Students 
Invol ved 

7** 

0 

University of  Oregon 

Louisiana S t a t e  University 

Number of'  
Faculty 
I nvol ved 

5** 

1 

0 I 
7 

1 
I 
i 
! 

 ice University 

Urban League Workshop 
(port1 and) 

1 

2 



Table I V - 4  

GRADUATE STUDENTS DOING THESIS RESEARCH THAT USED THE OSTR 

i Name 1 Degree 1 Department 
I I 

G .  P r i e s t  I PhD I Geology 

! i hegcrz State. lhziversity 
. . 

j 
Lovel  and 

Dymon d 

Johnson 

Schmi t t  

I 

Adv iso r  

Lovel  and 

- 

Thes is  

Chemistry 

Chemistry 

General Science 

Chemistry 

Chemistry,  

' A .  Ungerer I 
I R .  Cobler  

j R .  Poeton 

M .  Smith 

1 K. Keasl e r  

Tayl  o r  

MS 

M S 

MS 

PhD 

PhD 

A i r  Ana l ys i s  

Gal apagos R i  se Hydrothermal Study 

E f f e c t  o f  Cadmium R a t i o  on TLD   lux C a l i b r a t i o n  

Chemical & P e t r o l o g i c a l  C h a r a c t e r i z a t i o n  o f . .  
I n d i v i d u a l  Rock Casts i n  a B recc i a ted  M e t e o r i t e  

S t a b l e  A c t i v a b l e  Tracer  f o r  an E s t u a r i n e  
Environment 

Ana l ys i s  L i t t l e  Wal k e r  Rocks 

U~ziversity of Oregon I 
i G .  N ixon I PhD 1 U n i v e r s i t y  o f  B r i t i s h  Columbia Through t h e  U n i v e r s i t y  o f  Oregon I 

Roberts N/A I U n i v e r s i t y  o f  ~ e o r g i a  Through t h e  U n i v e r s i t y  o f  Oregon I 

S. Galdberg 

C .  Bow 

! H. Nashland 

; C .  White 

PhD 

PhD 

PhD 

PhD 

MS 

B i o l o g y  

Geology 

Geol ogy 

Geology 

Geology 

,Bishop A Study o f  Pho tosyn the t i c  Apparatus i n  Green A1 gea 1 
Go1 es 

Go1 es 

McBirney 

McBirney 

Ano r t hos i t e  Genesis 

Geochemistry o f  Galapagos Lavas j i 
j 

Pe t r o l ogy  o f  t h e  Upper Border Group o f  t h e  i 
Skaergaard I n t r u s i o n  I ! 

. . 

Sodium Ana l ys i s  o f  M t  . Hood Geologic 'sampl es . I I 
I 



B. RESEARCH PROJECTS 

' F i f t y - t w o  research  p r o j e c t s  u t i l i z e d  363 hours o f  r e a c t o r  ' '  

'<time.   hi r t y - t w o  o f  t h e s e  resea rch  p r o j e c t s  were f rom Oregon 

S t a t e  U n i v e r s i t y ,  19  were f rom t h e  U n i v e r s i t y  o f  Oregon, and 

one was from B a t t e l l e  Nor thwest  i n  Rich land,  Washington. 

Three o f  t h e  Oregon S t a t e  U n i v e r s i t y  p r o j e c t s  were con- 

duc ted  and c o r r e l a t e d  w i t h  o t h e r  u n i v e r s i t i e s  and i n s t i t u t i o n s .  

These o r g a n i z a t i o n s  were: 

1 .  R i ce  U n i v e r s i t y  

2 .  Lou i s i ana  S t a t e  U n i v e r s i t y  

3. B a t t e l l e  Nor thwest  Labora to ry*  

Severa l  o f  t h e  U n i v e r s i t y  o f  Oregon p r o j e c t s  were a l s o  c o r r e -  

l a t e d  w i t h  o t h e r  u n i v e r s i t i e s .  These i n s t i t u t i o n s  were: 

1  . McG i l l  U n i v e r s i t y  (Montrea l ,  Canada) 

2 .  U n i v e r s i t y  of  ~ r i t i s h  ~ o l u m b i a  (Canada) 

3. Washington S t a t e  U n i v e r s i t y  
\ 

4 .  U n i v e r s i t y  o f  Georgia 

5. U n i v e r s i t y  o f  Tubigen ( ~ e r m a n y )  

G .  .UII iver-si l y  uf Cd l  ifurrlia, R i v e r s i d e .  

See Table IV-5 f o r  s t a t i s t i c s  r e g a r d i n g  research  hours and 

Tab le  IV-6 f o r  a  summary o f  t h e  research  p r o j e c t s .  

*Under ERDA pr ime c o n t r a c t  EY-76-6-06-1830. 



Table IV-5 . . . . 

OSTR RESEARCH HOURS 

NOTE: Research hours,  OSU funded: 114 
Research hours,  o t h e r  funded: 249 

Cumul a t i v e  
1 Aug 76 
t o  da te  
(hours)  

1374 

257 

0 

1631 

Reactor Research 
Hours S t a t i s t i c s  

OSU Research* 

(About 10% of t h i s  t i m e  was 
t h e s i s  & research  combined) 

I 

Off-Campus Research* 

(About 14% o f  t h i s  t ime  was 
t h e s i s  & research  combined) 

1 Commercial 

" Inc ludes  sample l o a d i n g  and un load ing  t ime .  

1 J u l  78 
t o  

30 Jun 79 
(hours )  

289 

74 

I 
0 

1 I I To ta l  Research* i 1 363 



. ----- Table IV-6 

SUMbWRY CF OREGON STATE UNIVERSITY TRIGA RESEARCH PROJECTS AND FUNDING AGENCIES 

L i s t i n g  
lumber 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  
, 

7 .  

8 .  

9 .  

10. 

11. 

12. 

Desc r ip t i on  

I N A A o f B r o m i n e ' i n M a r i n e O r g a n i s m s  

Evaluat ion o f  the D i s t r i b u t i o n  and 
Absorption o f  Bromlnated Fa t t y  Acids 

Chemical & Pe t ro log ica l  Character i -  
za t ion  o f  Rock Casts i n  a Brecc iated 
Meteor i te  

INAA o f  Selected Samples 

INAA f o r  Selected Trace Elements i n  
a Var ie ty  o f  Volcanic Rocks From 
French and Hawaii Polynesia 

INAA f o r  Trace Elements i n  L i t t l e  
Walker Volcantc Center 

Crysta ls  Found i n  Geothermal . 
I nves t iga t ions  t o  be Analyzed 
f o r  Uranium & Thorium 

Examine S o i l s  From Kenya, A f r i c a  
t o  Corre late w i t h  Pub1 ished Data 

INAA f o r  Dy Tracer i n  Forest 
Spraying 

INAA f o r  Funge Which i s  Found i n  
Wheat. To Determine any Di f ference 
i n  Elemental Content. 

Crysta ls  Analyzed f o r  P u r i t y  t o  Help 
Expla in Aberations on L i g h t  Other 
Sources o f  Radiat ion 

INAA f o r  Selected Trace Elements i n  
a Var ie ty  o f  Forensic Samples 

INAA & RNAA o f  Selected Chondrules 
t o  Determine REE, Sr, and BG Content 
i n  Meteor i tes 

Funding 4Agency 

NIIHS . .  

NI IHS 

NASA 

NASA 

Rice U n i v e r s i t y  

OSU Geology Dept. . 

OSU Radiat ion Center 

OSU Radiat ion Center . 

OSU 
Forest ry  Science Lab. 

OSU Radiat ion Center 

I 

OSU Chemistry 

Oregon Law Enforce- 
ment Agencies 

NASA . 

Name o f  Person(s) 
Using Rerctor 

R.A. Schmitt, 
I . J .  T ins ley  

R.A. Schmitt  
I .J. T ins ley  

R.A. Schmitt  
M. Smtth 

R.A. Schmitt ,  
M.S. Ma 

R.A. Schmitt .  
W.P. Leeman 

R.A. Schmitt ,  
G. P r i e s t  

R.A. Schmitt  
A. Weibel 

R.A. Schrnitt. 
A. Weibel 

R.A. Schmitt ,  
L. Nor r i s  

R.A. Schmitt, 
E. Tr ione 

R.A.. Schmitt ,  
W. Fredericks 

1 R.A. Schmitt ,  
V.N. Smith 

13. / R.A. Schmitt, 
: T. Fukwoka 

i 
Chemistry, OSU Elemental Abundances i n  M e t e o r i t i c  

Specimens 

Department and 
I n s t i t u t i o n  

Ag Chemistry. 
OSU 

Ag Chemistry 
OSU 

Chemistry, ISU 

Chemistry. OSU 

Chemistry, OSU 
& R.ice Univ 

Geology. OSLI 

Chemistry. CSU 

Chemistry, (1SU 

Forest ry  Sc i .  

' 
P ro jec t  T i t l e  

Toxicology o f  Brominated O i l s  

Toxicology of Brominated Fa t t y  Acids 

Lunar and M e t e o r i t i c  A c t i v a t i o n  
Analysis f o r  Thesis (Ph.D.) 

Chemical Studtes o f  Lunar, 
M e t e o r i t i c  and T e r r e s t r i a l  Samples 

Trace Element Studies o f  Volcsnic 
Rocks 

Composition Analysis o f  Selected . 
Volcanic Rocks f o r  Thesis (Ph.0) 

Carbonate Crysta l  INAA 

lNAA o f  A f r i can  S o i l s  

Dy Tracer Studies 
Lab,OIU 1 
OSU Western Wheat Qua1 i t y  Control I 
Chemistry. O.;U / High P u r i t y  Crysta l  Production 

I . 

i 
Chemistry. OSU I Forensic Inves t iga t ions  



Table IV-6  (cont inued)  

Development o f  H igh Speed Neutron 
Radiography o f  Burn ing P r o p e l l a n t s  

To Measure Mass, Charge. Angular.  
Energy. & Momentum D i s t r i b u t i o n s  

' b y  NAA o f  Target  M a t e r i a l s  

DOD 

Department and 
I n s t i t u t i o n  

Chemistry.  OSU 

P r o j e c t  T i t l e  

' Rack S tud ies  o f  T e r r e s t r i a l  Basal t s  

L i s t i n g  
Nuaber 

14. 

Neutron Radiography Stud ies  o f  
L i q u i d  P r o p e l l a n t s  

Radiochemical Stud ies  o f  Low Energy 
& R e l a t i v i s t i c  Heavy I o n  React ions 

A.H. Robinson 

Name o f  Person(s) 
Us ing Reactor 

R.A. Schmi t t  

Nuclear Engr. 

vl(. -1 Chemistry.  OiU I Herb i c i de  T rac ing  

Descr i  p t i o n  

INAA o f  T e r r e s t r i a l  Basal t i c  Rocks 

W. Loveland i Chemistry,  OSU 

17. 

18. 

Use o f  Tracers  t o  Mon i t o r  He rb i c i de  USDI 
D i spe rsa l  

Funding Agency 

NASA 

W.  Loveland 

W .  Loveland 

W: Loveland 

W.  Loveland 

Chemistry.  OSU I 
I 

Hydrospher ic  Trace Elements and 
T h e i r  Use I n  Water P o l l u t a n t  
Tracers  

.P rec ip i  t a t i o n  Scavenging o f  
Tracers  Released i n t o  F ron ta l  
Storms 

Chemistry,  OjU 

Chemistry,  O;U 

o f  T rac ing  t h e  Behav ior  o f  F l u i d -  
Bound Substances i n  Natura l  Waters, 
Such as R i ve rs  

Water Us ing NAA 

Develop a Tracer  Method f o r  T rac ing  
F l u i d  Bound Substances i n  Fresh 
Ma t e r  

INAA o f  Atmospheric A i r  Samples o f  
Fo res t  F i r e s  & Slash Burn ing 

W i l l ame t te  R i v e r   race; Experiment 
f o r  P o l l u t a n t s  

Atmospheric Trace Elements Assoc- 
i a t e d  Wi th  Fo res t  F i r e s  

W .  Loveland 
K.  Keas ler  

USDI 

Water Resources 

Chemistry,  O'U Hydrospher ic  Trace Elements i n  
Water P o l l u t a n t  T rac ing  f o r  
Thes is  (PhD) 

A c t i v a b l e  Tracers  Be ing Developed 
t o  Trace So lub le  M a t e r i a l s  i n  an 
Es tua r i ne  Environment 

26. S.E. Binney 
A.G. Johnson 

23.  

2 4 .  

). 25. 
i 

Nuc lear  Engr., 
OSU 

S.E. Binney 

S.E. Binney 

S.E.. Binney 

Nuc lear  Engr., 
OSU 

E x t r a c t i o n  o f  Uranium From Sea 
Water 

NAA i n  t he  Z i rcon ium Meta ls  
I n d u s t r y  f o r  Uranium/Thorium 

Var ious Methods and M a t e r i a l s  f o r  
t h e  E x t r a c t i o n  o f  Uranium from 
Seawater a re  Be ing Tested and 
Analyzed 

INAA o f  Samples From the  P l a n t  
Streams .& Sludge Ponds i n  a . 
Z i rcon ium Separat ion P l a n t  

Exxon Nuc lear  
resec rch  g r a n t  

Tel edyne .Wah Chang 
A1 bany research g r a n t  I 

- 

INAA o f  Z i rcon ium S a l t s  f o r  
Se lec ted Elements 

Thorium Assay i n  T issue by 
Delayed Neutron Count ing 

-- 

Nuc lear  Engr., 1 " F l u o r i n e "  
OSU 1 

Nuc lear  Engr. ,  I Thorium Assay 
OSU 

Teledyne Wah Chang 
Albany research g r a n t  

OSU Rad ia t i on  Center 

- 
7 



Table  IV-6  ( con t i nued )  

L i s t i n g  
Number 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

3 4 .  

35. 

36. 

27. 

i 38. 

Name o f  ~ e r s o n ( s )  
Us ing Reactor 

A.G. Johnson 
R. Poeton 

J.P. Bar ton 

K.S. Krane 

R.M. Knaus 

Funding Agency 

OSU Rad ia t i on  Center 

ANL 

OSU Phys ics  Department 

OSU Rad ia t i on  Center 

P r o j e c t  T i t l e  

E f f e c t  o f  Cadmium R a t i o  on TLD 
F lux  C a l i b r a t i o n s  

Eva luate  Neutron Radiography ' , 

C a p a b i l i t i e s  f o r  Reactor 
Ana l ys i s  and Sa fe t y  Program 

Angular C o r r e l a t i o n  Measurements 
o f  Nuc lear  Gamma Ray 

Lanthanum 8 Molybdenum Sorp t i on  
i n  I J i l l o w  Roots 

Department and 
I n s t i t u t i o n  

OSU General 
Science 

Nuc lear  Engr. ,  
OSU 

Phys ics ,  OS3J 

R a d i a t i o n  Center 
OSU 8 Lou i s i ana  
S t a t e  U n i v e r s i t y  

D e s c r i p t i o n  

To Study t he  V a r i a t i o n  o f  TLD Response 
t o  Thermal Neutrons as a Func t i on  o f .  
Cadmium R a t i o  ' 

Development o f  Neutron Radiography o f  
Large Fuel Bundles I n s i d e  Subs tan t i a l  
S tee l  Shrouds; The Resu l ts  w i l l  be 
S p e c i f i c a l l y  Relevant t o  t h e  Fast  
Breeder Reactor  Systen~s 

Nuc lear  Spect roscop ic  Study o f  E x c i t e d  
S ta tes  i n  Odd-Mass Sphe r i ca l  Nuc le i  by 
Gamma-Gamma Angular C o r r e l a t i o n  Tech- 
n i que  

INAA o f  Roots Exposed t o  La and Mo t o  
Determine Sorp t o  t h e  Root Sur face 

J.Dymond 
R. Cobler  

J. C o r l i s s  

J.C. Laul , 

G.G. Goles 
. MacCaskie 

G.G. Goles 

G.G. Goles 
G. Nixon 

G.G. Goles 

G.G. Goles 
Mr. W e i l l  

NSF 

NSF 

ERDA prime c o n t r a c t  
EY-76-C-06-1830, sp. 
agreement B-29210-KF 

Geolog ica l  Soc ie t y  o f  
America 

DOE 

U n i v e r s i t y  o f  Oregon 
8 U n i v e r s i t y  o f  ' 

B r i t i s h  Columbia 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon 
8 NSF 

Geochemical Study o f  Galapagos by NAA 

INAA f o r  Trace Meta ls  o f  Trench Rock 
and Mn Crust .  Sediments 8 Hydrothermal 
Oeposi t s  

INAA f o r  Chemical Study o f  Lunar and 
M e t e o r i t e  Sampl es 

Study o f  G ran i t es  o f  t he  Bushveld 
Complex, South A f r i c a  

De te rm ina t i on  o f  Composit ions o f  
Columbia R i v e r  Basa1,ts. Purpose t o  
see i f  Safe Reservo i rs  f o r  D isposa l  
o f  Rad ioac t i ve  Waste can be Found 

Dynamic Geochemistry o f  I z t a c c i h u a t l  
(Snowy-Broad) 

Trace Element Ana l ys i s  o f  Rock 
Powders f o r  Coastal  M i n i n g  Co. 

. T e s t  o f  Exp. Glasses f o r  Na 

Oceanography, I Galapagos Rise H d r o l o g y  Study 
OSU I For Thes is  (P~.D: 

Oceanograph:, I Galapagos P r o j e c t  
OSU 

! 
B a t t e l l e  NW 1 Lunar  Chemical C h a r a c t e r i z a t i o n  

! 
I 

Geology, Un iv .  
o f  Oregon 

Bushveld Gran i t es :  Pet rogenes is  

I Geology. UnCv. Rockwell Hanford Ana l ys i s  
o f  Oregon 

U n i v e r s i t y  o f  I WACK-1 f o r  Thes is  (Ph.0) 
B r i t i s h  Colurnbia 
Through Un i ve r -  ; 
s i t y  o f  Oregon ! 

Geology . Uni  4 .  , No Name 
o f  Oregon ! 

U n i v e r s i t y  o f  / Experimental  Pe t ro logy  o f  
Oregon ' Na-Glasses 



Table  IV-6  ( con t i nued ]  

P r o j e c t  T i t l e  

INAA o f  Mut ton Bay S y e n i t i c  Complex 
8 Assoc ia ted Rod ing i t es  

I n v e s t i g a t i o n  o f  Rocks o f  t he  John 
Day Fm.. Oregon 

Geolog ica l  and Geochemical Survey 
o f  Youn Cascade Volcanisms f o r  
Thes is  qPh .D) 

Pe t ro logy  o f  t h e  Upper Border Group 
o f  t he  Skaergaard I n t r u s i o n  

A Study o f  Pho tosyn the t i c  Apparatus 
i n  Green Algae 

INAA o f  G ran i t e  Rocks f o r  Thesis 
Work 

I n v e s t i g a t i o n  o f  Oregon Basa l t s  i n  
R e l a t i o n  t o  T h e i r  Tecton ic  S e t t i n g  

Regional 8 Contact  Metamorphism, 
Swiss A lps  

INAA o f  Metavo lcan ics  From Penn. 

Ano r thos i t es  o f  t h e  Adirondachs 
Thesis (Ph.D) 

Geochemistry and Pet rogenes is  
o f  Galapagos Lavas f o r  Thesis 
(Ph.0) I 

Department and 
I n s t i t u t i o r ~  

McG i l l  Un iv .  8 
Univ .  o f  Oregon 

Univ .  o f  Ca l .  
(R i ve rs i de )  

Geology, U n i i  . 
o f  Oregon 

Geology, Un ib .  
o f  Oregon 

U n i v e r s i t y  o f  
Oregon 

Geology, U n i i .  
o f  Oregon 
Through Univ .  
o f  Georgia 

U n i v e r s i t y  o f  
Tubigen 
(Germany) 
Through Univ  . 
o f  Oregon 

Geology. Un ik .  
o f  Oregon 
Through Un i v .  
o f  Washingtor 

Geology, 
U n i v e r s i t y  o f  
Oregon 

Geology, U n i ~ .  
o f  Oregon 

Geology, U n i t .  
o f  Oregon 

! 

D e s c r i p t i o n  

Trace 8 Rare E a r t h  Element Oeter- 
m i n a t i o n  o f  Syen i tes  8 Rod ing i t es  

INAA o f  Se lec ted Rock Samples f o r  
P e t r o l o g i e  I n t e r p r e t a t i o n s  

INAA o f  Se lec ted Vo lcan ic  Specimens 
from t h e  Cen t ra l  Cascades ( i n c l u d i n g  
bo th  Western Cascades and High Cas- 
cades) o f  Oregon, E s p e c i a l l y  Mt. 
Hood 

INAA Trace Element Ana l ys i s  t o  
C o r r e l a t e  Upper Border Group 
t o  Major  Element Data 

De te rm ina t i on  o f  Manganese Leve l s  
i n  Pho tosyn the t i c  Membranes o f  U i l d  
Type 8 Mutant Algae 

INAA o f  Ore Samples Rela ted t o  
Mr. Roberts Thesis 

INAA o f  Se lec ted Geolog ica l  Basa l t s  
o f  t h e  P a c i f i c  Northwest 

Pet rogenes is  o f  Metamorphic Rocks 
i n  t he  Swiss Alps 

To Determine Meta Somatic Changes 
Between Amph ibo l i t e  8 G r a n u l i t e  
Facres Us ing Trace 8 Rare Ear ths  

INAA o f  Se lec ted Geolog ica l  Samples 
From Adirondachs, New York , 

INAA o f  Se lec ted Rock Samples f o r  
Trace E l  einent Ana l ys i s  

-. 

I L i s t i n g  
: Nuinber 

35. 

1 
! 40. 

i 41. 

i 
I 

4?. 

4 3 .  

44. 

45. 

46. 

47. 

48. 

49. 

Funding Agency . 

U n i v e r s i t y  o f  Oregon 
8 McG i l l  U n i v e r s i t y  

U n i v e r s i t y  o f  Oregon 
8 Univ .  o f  Cal . 
(R i ve rs i de )  

O.O.G.M.I. S t a t e  o f  
Oregon 

NSF 

NSF 

NSF Through t h e  Un i v .  
o f  Georgia 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon. 
. . 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon 

Nanie o f  ~ e r s o n ( s )  
Us ing Reactor 

G.G. Goles, 
Mr. M a r t i n  

G.G. Goles, 
P. .Robinson 

G.G. Goles, 
C. White 

G.G. Goles, 
H.R. Naslund 

G.G. Goles, 
N . I .  Bishop, ' 

J. Metz 

G.G. Goles, 
Mr. Stormer, 
Mr. Roberts 

G.G. Goles, . ' 

Mr. Loeschke 

V . Tromnsdorf, 
8 .  Evans, 
G.G. Goles 

G.G. Goles. 
Mr. Crawford 

. G.G. Goles, 
5. Goldberg 

G.G. Goles, 
C. Bow . 



Table IV-6  (cont inued)  

i 

L i s t i n g  
Number 

50. 

51. 

5.2 . 

Name 3f ~ e r s o n ( s )  
Us ing Reactor 

G.G. ;ales, 
Mr. L ~ h r  

G.G. i o l e s ,  
Mr. H z r r i n g  

G.G. Soles, 
B. Baker 

Fundlng Agency 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon 

U n i v e r s i t y  o f  Oregon 

Department and 
I n s t i t u t i o n  

Geology, Un iv .  
o f  Oregon 

Geology, Un iv .  
o f  Oregon 

Geology, Un iv .  
o f  Oregon 

P r o j e c t  T i t l e  

Siliceous Volcan ics  i n  t h e  Mer ican 
Vo lcan ic  Be1 t 

SE Oregon Volcan ic  Study 

Study o f  Pet rogenes is  o f  Mount 
Kenya Lavas 

D e s c r i p t i o n  

NAA o f  A i r f a l l  Pumice & Ash 
Flow Depos i ts  i n  t h e  Mexican B e l t  

NAA o f  Rock Samples t o  Determine 
P e t r o l o g i c  H i s t o r y  o f  t h e  Vo lcan ics  

INAA o f  Se lec ted Geolog ica l  Samples 
on Mt.  Kenya 



C .  PUGLICATIONS RESULTING FROM OSTR OPERATIONS THAT. WERE .REPORTED 
TO THE RADIATION CENTER 

. . 

1 .  Pub1 i c a t i o n s  i n  P r i n t  

Ma M.-S. and R.A. Schm i t t  1979. Genesis o f  t h e  cumulate 
e u c r i t e s  Serra de Mage and Moore County. M e t e o r i t i c s ,  
14, 81-90. - 

Ma M.-S. and R.A. ~ c h m i t t ' l 9 7 9 .  A chemical  r ev i ew  o f  
t h e  va r i ous  types  o f  l u n a r  mare l o w  K b a s a l t s .  I n  Lunar 
and P lane ta ry  Science X, Lunar and P lane ta ry  Science 
I n s t i t u t e ,  Houston, Texas, pp. 753-755. 

Wentworth S., G.J. Tay lo r ,  R.D. Warner, K. K e i l ,  M.-S. Ma 
and R.A. Schm i t t  . l 979 .  The unique n a t u r e  o f  A p o l l o  17 VLT 
mare b a s a l t s .  1n.Lunar  and P lane ta ry  Science X, Lunar and 
P lane ta ry  Science I n s t i t u t e ,  Houston, Texas,. pp. 1332-1334. 

Ma M.-S. and R.A. Schm i t t  1979. Chemist ry  o f  a new t y p e  o f  
Apol l o  11 1 ow-K mare basal  t . I n  Lunar and P lane ta ry  'Science 
X, Lunar and P lane ta ry  Science I n s t i t u t e ,  Houst,on, Texas, - 
pp. 759-861 . 
Ma M.-S., R.A. Schmi t t ,  R.D. Warner, G.J. T a y l o r  and 
K. K e i l  1979. Composit ion, pet rography,  and genesis o f  
Apol lo ,  17 h i gh -T i  mare basal  t s  . I n  Lunar and P l a n e t a r y  
Science X, Lunar and P l a n e t a r y  Science I n s t i t u t e ,  Houston, 
Texas, pp. 765-767. 

Ma M.-S., R.A. Schmi t t ,  R.L. N ie lsen ,  R.D. Warner, 
G.J. Tay lo r ,  and K. K e i l  1979. Luna 16  b a s a l t s  and 
b recc ias :  new chemical  and p e t r o l o g i c  da ta .  I n  Lunar and 
P lane ta ry  Science X, Lunar and P lane ta ry  Science I n s t i t u t e ,  
Houston, Texas, pp. 762-764. 

Ma M e - S .  and R.A. Schm i t t  1979. Chemist ry  o f  l i t h i c  f r a g -  
ments f rom t h e  A p o l l o  17 d r i l l  c o r e  s e c t i o n s  70004 and 70005. 
I n  Lunar and P lane ta ry  Science X, Lunar and P lane ta ry  Science 
I n s t i t u t e ,  Houston, Texas, pp. 756-758. 

Gooding J.L., T. Fukuoka, K. I (e i1 'and R.A. Schm i t t  1979. 
R e f r a c t o r y  and. s i d e r o p h i l e  element v a r i a t i o n s  among chon,- 
d r u l e s :  evidence f o r  p r ima ry  compos i t iona l  d i f f e r e n c e s .  
I n  Lunar and P lane ta ry  Science X, Lunar and P lane ta ry  
Science I n s t i t u t e ,  Houston, Texas, pp .' 443-445. 

.Scherpelz R . I .  and S.E. Binney 1978. "A Review o f  t h e  
Delayed F i s s i o n  Neutron ~ e c h n i ~ u e , "  Nuclear  Ins t ruments  
and Methods. 154. 413 (1978).  



2. Pub1 i c a t i o n s  i n  Press 

Ma M.-S.., ,R.A. Schmit t ,  R.L. 'Nielsen, G.J. Taylor ,  and 
R.D. ~ a ' r n e r  1979.. Petrogenesis o f  Lunar 16 aluminous 
mare basal t s .  J. Geophys . Res . L e t t s .  (submi t ted) .  

Warner R.D., G.J. Taylor ,  G.H. Conrad, H.R. Northrup, 
S. Barker,  K. K e i l ,  M.-S. Ma and R.A. Schmi t t  1979. 
Apo l l o  17 h igh -T i  mare basa l t s :  new b u l k  composi t ional  
data, magma types, and petrogenesis .  Proc. Lunar and 
P lanet  .: Sc i .  Conf. l o t h ,  Geochim. Cosmochim. Acta. 
Suppl . 10 ( i n  press) .  

Beaty D.W., S.M.R. H i l l ,  A.L. Albee, M.-S. Ma and 
R.A. Schmi t t  1979. The petro1os.y and chemistr-y o f  basal t i c  
fragments from the    pol l o  11 s 'oi i  , P a r t  I. PGC. Lunar and 
P lanet .  Sc i  . Conf. 10 th  Geochim. Cosmochim. Acta Suppl : 10 
( i n  p ress) .  

Fodor R.V., J.L. Berkley, K. K e i l  , J.W. Husler ,  M.-S. Ma 
and R.A. Schmit t  1979. Pet ro logy  and chemis t ry  o f  b a s a l t  
d r i l l e d  from t h e  Galapagos spreading center ,  DSDP Leg 54. 
I n i t i a l  Reports o f  t h e  Beep Sea D r i l l i n g  P r o j e c t  V .  
Washington (U.S. Geol. P r i n t i n g  O f f i c e ) ,  ( i n  p ress) .  

C u r t i s  D.B. and R.A. Schmi t t  1979. The petrogenesis  o f  
L-6 chondrites-insights.from t h e  chemis t ry  of  m inera ls .  
Geochim. Cosmochim. - ~ c t a  ( i n  p ress) .  

T i n s l e y  I .J.  and R.R. Lowry 1979. "Bromine Content o f  
L i p i d s  o f  Marine Organisms ," Journal o f  American O i l  
Chemists .Soc ie ty  ( . in p ress) .  

3. Reports and Papers 

J.P. Bar ton 1978. "Feas ib i l  i t y  o f  Neutron Radiography. 
f o r  Large Bundles o f  Fast  Reactor Fuel .," IRT Corpora t ion  
F ina l  Report  #6247-004, IRT Corp., Box 8081 7, San Diego, 
Cal i f o r n j a ,  92138. 

A.G. Johnson and R. Poeton 1979. "The I n f l u e n c e  o f  
Cadmium Ra t i o  on Thermal Neutron Measurements w i t h  TLD-600 
L i t h i u m  F l u o r i d e  Thermoluminescent Dosimeters," Rad ia t i on  
Center P r o j e c t  Report, Oregon S t a t e  U n i v e r s i t y .  

G.G. Goles (Dept. o f  Geology, U n i v e r s i t y  o f  Oregon) 1978. 
F ina l  Report  o f  subcontract  SA-911 o f  Prime Cont rac t  No. 
EY-77-C-06-1030 f o r :  .Rockwe1 1  I n t e r n a t i o n a l  Corporat ion,  
Atomics I n t e r n a t i o n a l  D i v i s i o n ,  Rockwell Hanford Operat ions, 
Richland, Washington 99352. 



NOTE :. Th i s  r e p o r t  by  Dr. Goles may be o f  i n t e r e s t  t o  
those t h a t  may .be ' ( o r  a re )  . i n v o l  ved i n  under- 
ground high-1 eve1 waste s to rage .  H i s  f i n d i n g s  
suggest sub-sur face b a s a l t s ,  under and n e a r ' t h e  
Hanford r e s e r v a t i o n ,  p robab ly  were a f f e c t e d  by 
a1 t e r n a t i o n  processes. Th i s  c o n d i t i o n  may 
s t r o n g l y  suggest t h a t  t h e  s to rage  o f  nuc lea r  
wastes i n  deep chambers, ho l lowed o u t  w i t h i n  
basal t s ,  may n o t  be a  s imp le  ma t te r ,  and may 
be undes i rab le  as contaminants  c o u l d  conce i vab l y  
be brought  back t o  o r  near  t h e  su r f ace  env i r on -  
ment. 

D . COMMERCIAL OR NON-ACADEMIC UTILIZATION 

None 

E. PUBLIC RELATIONS 

The con t inued  i n t e r e s t  o f  t h e  genera1 p u b l i c  i n  t h e  

TRIGA r e a c t o r  i s  e v i d e n t  i n  t h e  number o f  peopie who have 

t ou red  t h e  f a c i l i t y .  I n  a d d i t i o n  t o  severa l  hundred v i s i t o r s  

d u r i n g  u n i v e r s i t y  open house events  and i n t e r e s t e d  i - n d i v i d u a l s  

who happened t o  be i n  t h e  v i c i n i t y ,  an es t imated  1,095 people 

were g i ven  pre-planned and scheduled t o u r s  t h i s  f i s c a l  y e a r .  

See Table IV-7 f o r  scheduled v i s i t o r  s t a t i s t i c s .  

F. PLANNED CHANGES I N  UTILIZATION 

One s h i f t  (40 hours pe r  week) o p e r a t i o n  i s  t h e  c u r r e n t  

OSTR u t i l i z a t i o n  mode. Th i s  can and w i l l  i nc rease ,  however, 

depending upon t h e  demand f o r  OSTR t ime .  



Tab1 e 'IV-7 . . 
P 

. . . . . . RADIATION CENTER SCHEDULED VISITORS ' 

. . J u l y  1 ,  1 9 7 8 ' -  June 30, 1979 

DATE 

10-06-78 
10-1 2-78 
11 -21 -78 
11 -30-78 
12-02-78 
12-1 8-78 

1-27-79 
1-29-79 
2-02-79 
3-05-79 
3-1 9-79 
3-28-79 
4-04-79 
4-05-79 
4-1 0-79 
4-1 2-79 
4-1 8-79 
4-20-79 
4-23-79 
4-24-79 
4-25-79 
4-27-79 
5-04-79 
5-08-79 
5-1 0-79 
5-1 1-79 
5-1 1-79 
5-1 5-79 
5-1 8-79 
5-18-79 . 

5-22-79 
5-24-79 
5-30-79 
6-26-79 

NAME . 

W i l l a m i n a  H i g h  School 
American N u c l e a r  S o c i e t y  
American S o c i e t y  f o r  M e t a l s  . 
Oakr idge  H i g h  School 
American N u c l e a r  S o c i e t y  S t u d e n t  Chapter  
NET Workshop 
Beaver Open House 
NE 102x 
Oregon House Committee on Energy & Env i ronment  
Cub Scouts  
NET Workshop 
Japane.se Peace Ral 1 y Team 
Youth Energy Awareness Day 
LBCC 

' ESPREE Day 
OSU - E n g l i s h  Language I n s t i t u t e  
Salem Acadeliiy 
Vernon i  a H igh  School 
LBCC 
LBCC 
LBCC 
Oregon E lementary  School Teachers 
Mom's Weekend 
OSU - Chemical E n g i n e e r i n g  351 
OSU - I n d u s t r i a l  A r t s  
Hidden V a l l e y  H igh  School 
Gran ts  Pass H igh  School 
OSU - E n g l i s h  Language I n s t i t u t e  
OSU - Chemis t ry  206 
Monroe Union H igh  School 
Chemeketa 
Gardner J u n i o r  H i g h  School 
Western View J u n i o r  H igh  School 
P a c i f i c  Power & L i g h t  Company . 

NO. OF 
VISITORS 

15 
38 
17 

7 
11 
1 0  

200 
2 0 
12 
15 
10  
2 0 

180 
15 
80 
1 0  
2 5 
1 0  
2 1 
2 0 
2 0 
30 
7 0 
8 2 
12  
20 
20 
12 
1 0  
15 

6 
30 
2 5 

7 

1,095 
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A. INTRODUCTION 

The da ta  con ta ined  i n  t h i s  s e c t i o n  have been prepared t o  
. 

comply w i , th  t h e  requi rements o f  Nuc lear  ~ e g u l a t o r y  Commission 

(NRC) F a c i l i t y  L icense No. P-106 (Docket No. 50-243) and t h e  

Techn ica l  S p e c i f i c a t i o n s  con ta ined  i n  Appendix A t o  t h a t  1 icense,  

da ted  J u l y  21, 1976.. The m a t e r i a l  has a l s o  been prepared i n  com- 

p l  i ance  w i t h ,  Oregon Department o f  Energy ~ u l  e No. 345-30-01 0, which 

r e q u i r e s  a n  annual r e p o r t  o f  env i ronmenta l  e f f e c t s  due t o  

r esea rch  r e a c t o r  ope ra t i ons .  

W i t h i n  t h e  scope o f  t h i s  program, a l l  r e l eases  o f  r a d i o -  

a c t i v i t y  t o  t h e  u n r e s t r i c t e d  environment and a l l  occupat iona l  

exposures t o  r a d i a t i o n  and r a d i o a c t i v e  m a t e r i a l s  a r e  cons i  s- 

t e n t l y  ma in ta ined  "as l ow  as reasonably  achievable. ' .  

B. A.SUFIMARY OF THE NATURE AND AMOUNT OF RADIOACTIVE EFFLUENTS 
RELEASED OR DISCHARGED TO THE ENVIRONS BEYOND THE EFFECTIVE 
CONTROL OF THE LICENSEE AS MEASURED AT OR PRIOR. TO THE' ' 

POINT OF.SUCH RELEASE OR DISCHARGE 
9 

1 .  L i q u i d  -,..-.-s.---.u------. Waste (summarized on a m o n t h l y  b a s i s )  

( a )  The r a d i o a c t i v i t y  i n  l i q u i d  waste d ischarged d u r i n g  

t h e  appl  i c a b l e  r e p o r t i n g  p e r i o d  has been summarized 

accord ing  t o  t h e  f o l l o w i n g  i t ems .  A l l  1 iqu' i 'd waste 

da ta  p e r t a i n i n g  t o  these  i tems a r e  contai 'ned ' i n  

Tab1 e V-1 . 

1 ) ~ h ' e  t o t a l  es t imated  q u a n t i t y  o f  r a d i o a c t i v i t y  

r e 1  eased ( i n  c u r i e s )  . 



( 2 )  The d e t e c t a b l e  r a d i o n u c l  i d e s  p resen t  ' i n  

. . t h i s  waste. 

( 3 )  An e s t i m a t e  o f  t h e  s p e c i f i c  a c t i v i t y  f o r  

each de tec tab l  e  r a d i o n u c l  i d e  p resen t  i f  

t h e  s p e c i f i c  a c t i v i ' t y  o f  t h e  r e l e a s e d -  

m a t e r i a l  ' a f t e r  d i l u t i o n  was g r e a t e r  than  

1  x 1  0-7 mic rocu r i es / cub i c  cen t ime te r .  

( 4 )  A summary o f  t h e  t o t a l  r e l e a s e  ( i n  c u r i e s )  

f o r  each r a d i o n u c l i d e  determined i n  ( 2 ) .  above 

f o r  the '  r e p o r t i n g  per iod, based on rep re -  

s e n t a t i v e  i s o t o p i c  a n a l y s i s .  

( 5 )  'Theest imatedaverage concen t ra t i on .  o f  t h e .  
. . 

r e l eased  r a d i o a c t i v e  ma te r i a l '  a t  t h e  p o i n t  

o f  r e l ease  f o r  t h e  r e p o r t i n g  p e r i o d  ( i n  

terms o f  m i c rocu r i es / cub i c  cent i .meter)  and t h e  

f r a c t i o n  o f  t h e  a p p l i c a b l e  MPC value.  

(b) The t o t a l  volume ( i n  g a l l o n s )  o f  e f f l u e n t  wa te r  

( i n c l u d i n g  d i l  uen t )  r e 1  eased d u r i n g  each p e r i o d  

.when 1  i q u i d  waste was re l eased  i s  a l s o  su~r~rlrarized 

2.  Gaseous Waste (summarized on a  month ly  b a s i s )  

(a )  The r a d i o a c t i v i t y  i n  gaseous waste d ischarged  d u r i n g .  
' ,  
t h e  appl  i c a b l  e  r e p o r t i n g  p e r i o d  has been summarized 

accord ing  t o  t h e  f o l l o w i n g  i tems.  A l l  gaseous waste 

da ta  p e r t a i n i n g  t o  these i tems a r e  con ta ined  i n  

Table V-2. 



(1  ) The t o t a l  es t ima ted  q u a n t i t y  o f  r a d i o a c t i v i t y  

,. r e l eased  ( . i n  c u r i e s )  determined by an approp- 

r i a t e  sampl ing and c o u n t i n g  method. 

( 2 )  The d e t e c t a b l e  r a d i o n u c l i d e s  p resen t  i n  t h i s  

waste. 

(3 )  The t o t a l  es t imated  q u a n t i t y  o f  Argon-41 r e -  

1  eased ( i n .  c u r i e s )  d u r i n g  t h e  r e p o r t i n g  p e r i o d  

based on da ta  f rom an a p p r o p r i a t e  m o n i t o r i n g  

system. 

( 4 )  The es t imated  average atmospheric d i  1 u t e d  

c o n c e n t r a t i o n  o f  Argon-41 re1  eased d u r i n g  t h e  

r e p o r t i n g  p e r i o d  ( i n  terms o f  m i c r o c u r i e s /  

c u b i c  cen t ime te r )  and t h e  f r a c t i o n  o f  t h e  

appl  i c a b l e  MPC va lue .  

( 5 )  The t o t a l  es t imated  q u a n t i t y  o f  r a d i o a c t i v i t y  

i n  p a r t i c u l a t e  form w i t h  ha1 f - 1  i v e s  g r e a t e r  

than  e i g h t  days ( i n  c u r i e s )  r e l eased  d u r i n g  

t h e  r e p o r t i n g  per iod,as determined by  an 

a p p r o p r i a t e  p a r t i c u l a t e  m o n i t o r i n g  system. 

(6) The average c o n c e n t r a t i o n  o f  r a d i o a c t i v e  par-  
. . 

t i c u l a t e s  w i t h  h a l f - l i v e s  g r e a t e r  . than  e i g h t  

days ( i n  m ic rocu r i es / cub i c  cent i .meter)  r e -  

leased  d u r i n g  t h e  r e p o r t i n g  pe r i od .  



( 7 )  An es t ima te  o f .  t h e  average c o n c e n t r a t i o n . o f  

. . o t h e r  s i g n i f i c a n t  r a d i o n u c l i d e s  p resen t  i n  

t h e  gaseous waste d ischarge  ( i n  terms o f  

m i c rocu r i es / cub i c  cen t ime te r )  and t h e  f r a c t i o n  

o f  t h e  a p p l i c a b l e  MPC v a l u e  f o r  t h e  r e p o r t -  

i n g  p e r i o d , i f  t h e  es t ima ted  r e l e a s e  was 

g r e a t e r  than  20% o f  t h e  appl  i c a b l  e  MPC. 

3. S o l i d  Waste (summarized on an annual b a s i s )  

( a )  The r a d i o a c t i v i t y  i n  s o l  i d  waste d ischarged  d u r i n g  

t h e  appl  i c a b l  e r e p o r t i n g  p e r i o d  has been summarized 

acco rd ing  t o  t h e  f o l l o w i n g  i tems.  A l l  s o l i d  waste 

da ta  p e r t a i n i n g  t o  these i tems a r e  con ta ined  i n  

Table V-3. 

(1 )  The t o t a l  amount o f  s o l  i d  waste packaged ( i n  

c u b i c  f e e t ) .  

(2 )  The d e t e c t a b l e  r a d i o n u c l i d e s  p resen t  i n  t h i s  

waste. 

( 3 )  The t o t a l  r a d i o a c t i v i t y  i n  t h e  s o l i d  waste 

( i n  c u r i e s ) .  

(b) The dates o f  shipment and d i s p o s i t i o n  o f  s o l i d  wastes 

(if shipped o f f - s i t e )  a r e  a l s o  con ta ined  i n  Table V-3. 

C.  Abl ANNUAL SUI-IMARY OF THE RADIATION EXPOSURE RECEIVED BY FACILITY 
- PERSOrJNEL AND BY VISITORS I N  TERMS OF THE AVERAGE RADIATION EX- 
' POSURE PER IYDIVIDUAL AND THE GREATEST EXPOSURE PER INDIVIDUAL 

FOR EACH OF THE TWO GROUPS 

The annual summary o f  t h e  r a d i a t i o n  exposure r e c e i v e d  by 

f a c i l  i t y  personnel and v i s i t o r s  f o r  t h e  a p p l i c a b l e  r e p o r t i n g  

p e r i o d  i s  con ta ined  i n  Table V-4. 



D. AN ANNUAL SU~.I~,IARY OF THE RADIATION LEVELS AND THE - LEVELS OF .. . , 
CONTAMINATION 0BSER:VED.DURING ROUTINE SURVEYS PERFORMED.AT 
THE FACILITY I N  TERC1S OF THE AVERAGE AN3 THE HIGHEST LEVELS. . . 

The annual ' summary o f  r a d i a t i o n  and contam' inat ion l e v e l s  

observed d u r i n g  r o u t i n e  f a c i l i t y  surveys f o r  t h e  a p p l i c a b l e  

r e p o r t i n g  p e r i o d  i s  presented i n  Table V-5. 

E. THE LOCATION AND MAGNITUDE OF THE !.lAXIMUM MEASURED OR CALCU- 
LATED DIRECT RADIATION LEVEL I N  UNRESTRICTED AREAS DUE TO 
DIRECT RADIATION FROM THE FACILITY, AND DIRECT RADIATION FROM 
FACILITY EFFLUENTS 

1. The Maximum D i r e c t  R a d i a t i o n  Level  i n  U n r e s t r i c t e d  Areas 
Due t o  D i r e c t  Radi 'a t ion From t h e  F a c i l i t y  

The l o c a t i o n  and magnitude o f  t h e  maximum (measured and 

c a l c u l a t e d )  d i r e c t  r a d i a t i o n  1  eve1 i n  t h e  u n r e s t r i c t e d  area 

due t o  d i r e c t  r a d i a t i o n  from t h e  f a c i l i t y  can bes t  be under- 

s tood  by r e f e r e n c i n g  F igures  V-1 and V-2, and Tables V-6 and 

v-7. 

E a r l y  i n  t h e  ope ra t i ng  h i s t o r y  o f  t h e  OSU TRIGA r e a c t o r ,  

two p o t e n t i a l  sources of  d i r e c t  r a d i a t i o n  f rom t h e  TRIGA 

f a c i l i t y  were i d e n t i f i e d .  These were t h e  d e m i n e r a l i z e r  t ank  

f o r  t h e  r e a c t o r  p r ima ry  water  system, and t h e  g r a p h i t e - n a t u r a l  

uranium s u b c r i t i c a l  p i l e  l o c a t e d  i n  t h e  main r e a c t o r  room (see 

F igure  V-1 ) . 
The dem ine ra l i ze r  t ank  was removed f rom i t s  o r i g i n a l  

p o s i t i o n  as i n d i c a t e d  i n  F igu re  V-1 t o  l o c a t i o n  "A" i n  

F igu re  V-1 on January 3, 1972, and hence fo r t h  ceased t o  be a  

major  c o n t r i b u t o r  t o  t he  d i r e c t  r a d i a t i o n  f rom t h e  f a c i l i t y .  

On February 23, 1972, t h e  eas t  s i d e  ( t h e  e x t e r i o r  w a l l  s i d e )  



, o f  t h e  s u b c r i t i c a l  p i l e  and t h e  e n t i r e  d e m i n e r a l i z e r ' t a n k  

were c o n s e r v a t i v e l y  sh ie l ded  w i  t 'h conc re te  and 1  ead, f u r t h e r  

l i m i t i n g  any smal l  d i r e c t  r a d i a t i o n  c o n t r i b u t i o n  f rom t h e  

d e m i n e r a l i z e r  t ank , ' and  e f f e c t i v e l y  r educ ing  t h e  d i r e c t  

r a d i a t i o n  t o  u n r e s t r i c t e d  areas f rom t h e  s u b c r i t i c a l  p i l e  

and t h e  dem ine ra l i ze r  t ank  t o  e s s e n t i a l l y  ze ro  m i l l i r e m  per  

year .  

Wi th  t h e  e l i m i n a t i o n  o f  t h e  p reced ing  two sources o f  

d i r e c t  r a d i a t i o n  from t h e  f a c i l  i t y ,  two a d d i t i o n a l  sources 

o f  l e s s e r  magnitude became apparent .  One a f  these was t h e  

p a r t i c u l a t e  f i l t e r  f o r  t h e  r e a c t o r  p r ima ry  water  system, 

which i s  l o c a t e d  on t h e  dem ine ra l i ze r  p l a t f o r m  (see F igu re  

V-1), and t h e  second i s  b e s t  c o l l e c t i v e l y  termed "normal 

use o f  r e a c t o r  exper imenta l  f a c i l i t i e s  and o p e r a t i n g  areas 

f o r  research  and teaching."  

The p a r t i c u l a t e  f i l t e r  was comp le te l y  s h i e l d e d  by 

J u l y  10, 1972, and t h e  new s h i e l d  e l i m i n a t e d  any f u r t h e r  

r a d i a t i o n  c o n t r i b u t i o n  t o  t h e  u n r e s t r i c t e d  area f rom t h i s  

source. The s e ~ u r ~ r l  sullrbce, r e l a t i n g  t o  normal use o f  t h c  

OSU research  r e a c t o r ,  takes  i n t o  c o n s i d e r a t i o n  t h e  r o u t i n e  

hand l i ng  o f  r a d i o a c t i v e  m a t e r i a l s  w i t h i n  t h e  f a c i l i t y  as a  

who1 e, and the need f o r  r e1  a t i v e l y  f requent  access i n t o  

r e a c t o r  exper imenta l  and i r r a d i a t i o n  f a c i l i t i e s .  Both o f  - 

t hese  l a t t e r  a c t i v i t i e s  c r e a t e  a smal l  p o t e n t i a l  f o r  l o w  

1  eve1 s  o f  d i r e c t  r a d i a t i o n  exposure o f  r e a c t o r  f a c i l  i t y  

o r i g i n  i n  ' immediate ly  ad jacen t .  u n r e s t r i c t e d  areas.  



D i r e c t  r a d i a t i o n  l e v e l s  i n  . u n r e s t r i c t e d  areas (which 
. . 

p o t e n t i a l l y  may a r i s e  f rom t h e  TRIGA. f a c i l  i ty j  : a r e  eva l -  

ua ted  on t h e  bas i s  o f  ' t h r e e  d i f f e r e n t  . t y p e s .  o f  r a d i a t i o n  

measurements. F i r s t ,  d i r e c t  r a d i a t i o n  1  eve1 s  a r e  measured 

and analyzed as p a r t  o f  o u r  r o u t i n e  r a d i a t i o n  survey  program. 

Second, da ta  f rom area m o n i t o r i n g  f i l m  badges i n s t a l l e d  a t  

s t r a t e g i c  l o c a t i o n s  w i t h i n  t h e  TRIGA r e a c t o r  opera t ing-a rea  a r e  t, 

r o u t i n e l y  documented and u t i l  i z e d  t o  i n d i c a t e  1  oca t i ons  

where d i r e c t  r a d i a t i o n  f rom t h e  f a c i l i t y  m igh t  be e n t e r i n g  

u n r e s t r i c t e d  areas.  The f i l m  badge da ta  a r e  co r rec ted ,  as 

app rop r i a te ,  t o  r e f l e c t  r a d - i a t i o n  a t t e n u a t i o n  i n  t h e  

r e a c t o r  f a c i l  i ty  w a l l  s . F i n a l  ly ,  assessment o f  t h e  d i r e c t  

r a d i a t i o n  1  eve1 s i n  u n r e s t r i c t e d  .areas i s .  conducted 

on t h e  bas i s  o f  area m o n i t o r i n g  da ta  c o l l e c t e d  th rough ou r  

thermol umi nescent dos imet ry  (TLD) program. 

The l o c a t i o n s  o f  p e r t i n e n t  vendor s u p p l i e d  ( t h e  vendor 

bei,ng' Rad ia t i on  D e t e c t i o n  Co. [R.D. Co.], M t .  View, 

. Cal i f o r n i a )  beta-gamma-neutron area m o n i t o r i n g  f i l m  badges 

i r ~ s i d e  Lhe r e s t r i c t e d  opera t ing-a rea  a t  t h e  OSU TRIGA f a c i l i t y  

a r e  shown i n  d e t a i l  i n  F i gu re  V-1, and a r e  aga in  shown as p a r t  

. o f  an o v e r a l l  area diagram i n  F i g u r e  V-2. F i g u r e  V-2 a l s o  

shows t h e  l o c a t i o n s  o f  R.D. Co., CaS04 TLD area mon i to rs ,  

( s t a r t e d  d u r i n g  t h e  1977-78 r e p o r t i n g  pe r i od ,  rep1 a c i n g  . the 

beta-gamma-neutron f i l m  packs used p r e v i o u s l y  on .the r e a c t o r  

area fence) p l u s  OSU supp l i ed  and processed TLD' area mon i t o r s  



(normal l y  3 Harshaw L i  F  TLD-700 c h i p s  p e r  mon i t o r )  . Both  types o f  

- 'TLD area mon i to rs  a re  p o s i t i o n e d  on t h e  fence sur round ing  t h e  

TRIGA r e a c t o r  f a c i l i t y .  Th i s  fence was o r i g i n a l l y  i n s t a l l e d  

i n  September 1972. F igu re  V-2 a1 so shows t h e  l o c a t i o n  o f  

t h r e e  R.D. Co. beta-gamma-neutron area m o n i t o r i n g  f i l m  

badges used i n  c o n j u n c t i o n  w i t h  t h e  U n i v e r s i t y ' s  AGN r e a c t o r .  

The AGN r e a c t o r  and i t s  mon i t o r s  a r e  n o t  p a r t  o f  t h i s  r e p o r t .  

Wi th  t h e  a d d i t i o n  o f  t h e  fence around t h e  r e a c t o r  area,  

area m o n i t o r i n g  f i l m  badge da ta  f rom i n s i d e  t h e  TRIGA 

f a c i l i t y  (con ta ined  i n  Table V-6) no l o n g e r  have a  h i g h  

degree o f  c o r r e l a t i o n  t o  d i r e c t  r a d i a t i o n  l e v e l s  i n  

sur round ing  u n r e s t r i c t e d  areas. ~ e v e r t h e l  ess , we be1 i e v e  

t h e  da ta  from i n s i d e  t he  f a c i l i t y  r e f l e c t  t h e  general  

c h a r a c t e r  o f  ou r  ope ra t i on  and t h e r e f o r e  p l a n  t o  con t i nue  

i n c l u d i n g  i t  i n  a l l  r e p o r t s  o f  t h i s  t ype .  

I n  F igu re  V-1' and V-2, f i l m  badge l o c a t i o n s  w i t h i n  

t h e  TRIGA r e a c t o r  f a c i l i t y  a r e  abb rev ia ted  t o  i n d i c a t e  t h e i r  

p o s i t i o n  on a  no r th ,  south,  eas t  o r  west w a l l  o f  t h e  main 

r e a c t o r  bay, o r  t h e i r  l o c a t i o n  i n  t h e  reacLur. 's ad jacen t  

hea t  exchanger. room. For example, MRCTSE i s  i n t e r p r e t e d  

as - Mon i t o r  - Rad ia t i on  - Center LRIGA, South badge, - East  w a l l  

o f  t h e  main r e a c t o r  bay b u i l d i n g .  S i m i l a r l y ,  MRCTHXS i s  

t h e  badge f o r  t h e  ad jacen t  - Heat - Exchanger room, - South w a l l .  

M o n i t o r i n g  l o c a t i o n s  on t he  fence a r e  s imp l y  des ignated 

MRCFE-1 th rough MRCFE-9, and i m p l y  - Mon i t o r  - R a d i a t i o n  - Center 

Fence Environmental  (TLD p o s i t i o n  number). - - 



A f t e r  .. the a d d i t i o n '  of' t h e  p r e v i o u s l y  desc r i bed  s h i e l d i n g  

and t h e  r e a c t o r  area fence, d i , r e c t  r a d i a t i o n  l e v e l s  i n u n r e -  . . .  

. . 

s t r i c t e d  areas due t o  t h e  TRIGA f a c i l i t y  dropped t o  e s s e n t i a l l y  

background l e v e l s .  Data presented i n  Table V-6 show t h e  ex- 

t r e m e l y  l ow  annual doses recorded  i n s i d e  t h e  r e a c t o r  f a c i l  i t y  ' s  

opera t ing-a rea .  Table V-7 p rov ides  v e r i f i c a t i o n .  o f  t h e  

e s s e n t i a l l y  normal annual r a d i a t i o n  1  eve1 s  measured i n  t h e  

u n r e s t r i c t e d  areas, as recorded by t h e  area m o n i t o r i n g  TLD!s 

l o c a t e d  on t h e  r e a c t o r  area fence, and as i n d i c a t e d  by t h e  

d i r e c t  m ic ro roen tgen  per  hour exposures r a t e s  t a k e n ' a t  each 

area m o n i t o r i n g  s t a t i o n .  See f o o t n o t e  (7 )  o f  Tab le  V-7 f o r  

a  f u r t h e r  exp lana t i on  o f  the' pR/hr da ta  and i t s  a p p l i c a t i o n .  

We a r e  c o n t i n u i n g  our  e f f o r t s  t o  ach ieve c l o s e r  agree- 

ment between R.D. Co:and OSU TLD da ta .  A t  t h e  p resen t  

t ime,  R.D. Co. uses a  cons ide rab l y  h i g h e r  background than  

OSU, and t h e y  may be r e p o r t i n g  dose accumulated d u r i n g  pe r i ods  

when t h e i r  TLD's a r e  n o t .  i n  s e r v i c e  a t  OSU (e.g., d u r i n g  

t r a n s p o r t a t i o n ,  e t c  . ) . Present  c o n t r o l  and QA procedures 

used by OSU f o r  i t s  o u t s i d e  dos imet ry  vendor w i l l  con t i nue  

t o  be c a r e f u l l y  sc ' r u t i n i zed ,  and w i l l  be m o d i f i e d  as deemed 

necessary d u r i n g  t h e  nex t  yea r  i n  o r d e r  t o  i s o l a t e  and 

e l i m i n a t e  suspected sources o f  vendor e r r o r ,  should t h e y  

e x i s t . '  

As a  f i n a l  n o t e  on t h e  fence m o n i t o r i n g  s t a t i o n s ,  i t  

shou ld  be r e p o r t e d  t h a t  t h e r e  i s  l i t t l e  o r  no occupancy o f  

any s p e c i f i c  p o i n t  on t h e  per imete r  of  t h e  fence th roughout  

t h e  e n t i r e  year .  



2. TheMaximum D i r e c t  R a d i a t i o n  Level  i n  U n r e s t r i c t e d  Areas - . 

Due t o  . D i r e c t  Rad ia t i on  From t h e  F a c i l i t y  . E f f l u e n t s  
. . 

. .  he l ' oca t i dn  and magnitude o f  the ,  maximum (measured 
. . 

and c a l c u l a t e d )  d i r e c t  r a d i a t i o n  1  eve1 i n  u n r e s t r i c t e d  

areas due t o  d i r e c t  r a d i a t i o n  f rom f a c i l i t y  e f f l u e n t s  w i l l  

be reviewed i n  l i g h t  o f  bo th  l i q u i d  and gaseous re l eases .  

As r e p o r t e d  i n  Tab1 e  V-1 , t h e  t o t a l  annual q u a n t i t y  

o f  r a d i o a c t i v i t y  r e l eased  i n  l i q u i d  e f f l u e n t s  has been 

q u i t e  smal l  . The m i c r o c u r i e  q u a n t i t y  f o r  t h e  r e p o r t i n g  

p e r i o d  i n  even a  few hundred cub i c  cen t ime te rs  o f  s o l u t i o n  

would n o t  normaqly p resen t  a  s i g n i f i c a n t  d i r e c t  r a d i a t i o n  

p o t e n t i a l  , p a r t i c u l a r l y  when t h e  rad ion 'uc l  i de compos i t ion  

o f  t h e  r a d i o a c t i v i t y  i s  examined. I n  o u r  p a r t i c u l a r  

opera t ion ,  t h e  m a j o r i t y  o f  t h e  1  i q u i d  r a d i o a c t i v e  e f f l u e n t  

i s  now no rma l l y  assoc ia ted  w i t h  a  s i n g l e  annual dem ine ra l i ze r  

r e s i n  change. When re1  eased f rom the  r e a c t o r  f a c i l  i ty,. t h i s  

l i q u i d  i s  mixed w i t h  up t o  3000 g a l l o n s  o f  waste wate r  f rom 

t h e  R a d i a t i o n  Center l a b o r a t o r i e s  on a  ba tch  b a s i s  b e f o r e  

f i n a l  d ischarge  i n t o  t he  u n r e s t r i c t e d  area ( t he  s a n i t a r y  

sewer system) . 
The annual average c o n c e n t r a t i o n  f o r  t o t a l  r e a c t o r  

f a c i l i t y  r a d i o a c t i v i t y  i n  1  i q u i d  e f f l u e n t s  e n t e r i n g  t h e  

u n r e s t r i c t e d  area equal ed 2.32 x  1  o - ~  IICi/cc f o r  t h e  y e a r  

J u l y  1, 1978 th rough June 30, 1979. Wi th  r e s p e c t  t o  t h i s  

va lue  and t h e  t o t a l  r a d i o a c t i v i t y  re leased  i n  t h e  1  i q u i d  

' e f f l uen t ,  r e c a l l  t h a t  no c i t y  wa te r  background r a d i o a c t i v i t y  



. .  . 

has been sub t rac ted .  Al'so, n o t e  t h a t  t h e  main c o n t r i b u t o r  

t o  t h e  m i c r o c u r i e s  r e l e a s e d i s  t r i t i u m '  ( c  22.4 p 'Ci) .  ' Even 

though n e a r l y  a l l  o f  t h e  l i q u i d  e f f l u e n t  volume f rom t h e  

r e a c t o r  f a c i l i t y  now o r i g i n a t e s  d u r i n g  t h e  changing o f  de- 

m i n e r a l i z e r  r e s i n s ,  which occurs about  eve ry  12 months, i t  

appears t h a t  l i t t l e ,  i f  any, o f  t h e  t r i t i u m  i s  o f  r e a c t o r  

o r i g i n .  Our r o u t i n e  a n a l y s i s  o f  c i t y  wa te r  i n d i c a t e s  a 

normal t r i t i u m  background c o n c e n t r a t i o n  w i t h J n  a  range o f  

3.42 x pCi /cc  t o  1.53 x pC i /cc  f o r  t h e  yea r  J u l y  1, 

1978 th rough June 30, 1979. Our annual average c o n c e n t r a t i o n  

f o r  t r i t i u m  based on a l l  l i q u i d s  re l eased  t o  t h e  u n r e s t r i c t e d  

area f rom t h e  r e a c t o r  f a c i l i t y  i s  w i t h i n  t h i s  background range 

a t  2.26 x p C i l c c  f o r  t h e  yea r  J u l y  1, 1978 th rough June 30, 

1979. If t h e  t r i t i u m  i s  o m i t t e d  f rom t h e  t o t a l  r a d i o a c t i v i t y  

r e l eased  i n  t h e  r e a c t o r ' s  l i q u i d  e f f l u e n t  and a  c a l c u l a t i o n  

performed u s i n g  t h e  rema in ing  r a d i o a c t i v i t y  ( c  0.55 p C i ) ,  some 

o f  which i s  a l s o  c i t y  water  background, t h e  annual average 

c o n c e n t r a t i o n  f o r  r e a c t o r  f a c i l  i t y  r a d i o a c t i v i t y  e n t e r i n g  

t h e  u n r e s t r i c t e d  a res  becomes 5.56 x pC i /cc  f o r  t h e  

yea r  J u l y  1  , 1978 th rough June 30, 1979. 

I n  v iew o f  t h e  r a d i o n u c l i d e s  present ,  and t h e  r e l a t i v e  

abundance o f  each, i t  can be e a s i l y  determined (as shown i n  

Tab le  V-1) t h a t  t h e  annual average c o n c e n t r a t i o n  o f  t o t a l  

r e a c t o r  f a c i l i t y  r a d i o a c t i v i t y  i n  l i q u i d  e f f l u e n t s  r ep resen ts  

b u t  a  smal l  f r a c t i o n  (0.174%) o f  t h e  a p p r o p r i a t e  u n r e s t r i c t e d  



area maximum pe rm iss ib le  concent ra t ion .  I n  a d d i t i o n ,  t h e  
. . 

average concen t ra t i on  DOES NOT t a k e  i n t o  c o n s i d e r a t i o n  t h e  

a d d i t i o n a l '  m ix ing .  w i t h  approx imate ly  95,000 t o  11 5,000 

gal1,ons per year  o f  l i q u i d s  and sewage no rma l l y  d ischarged 

by t h e  Rad ia t ion  Center complex i n t o  . the  s a n i t a r y  sewer 

system. For  these reasons, we have concluded t h a t  t h e  

d i r e c t  r a d i a t i o n  t o  u n r e s t r i c t e d  areas due t o  r a d i o a c t i v i t y  

, i n  r e a c t o r  l i q u i d  e f f l u e n t s  has been n e g l i g i b l e .  

On pages 4-53 through 4-58 o f  t h e  Sa fe t y  Ana lys is  

Report  (SAR) f o r  t h e  OSU TRIGA Research Reactor, dated 

August 1968, cons ide ra t i on  i s  g iven t o  r o u t i n e  d ischarge 

and atmospheric d i l u t i o n  o f  gaseous e f f l u e n t s  f rom t h e  

r e a c t o r  f a c i l i t y .  Th is  p a r t i c u l a r  ana l ys i s '  i n  t h e  1968 SAR 

was conducted us ing  t h e  o r i g i n a l  TRIGA f a c i l i t y  s tack  

h e i g h t  o f  55 f e e t  above ground l e v e l .  On page 4 - 5 7 . o f  t h i s  

r e p o r t ,  i t  i s  s p e c i f i e d  t h a t  t h e  a c t i v i t y  d ischarge r a t e  

assumed f o r  t h e  purpose o f  c a l c u l a t i o n  was 100 MPC, 

meaning 100 t imes the  normal 4  x  1 0 - ~ p C i / c c  Argon-41 unre-  

s t r i c t e d  area maximum pe rm iss ib le  concent ra t ion ,  o r  a  va lue  

o f  4  x ,Ci/cc. On page 4-58 (Table 4  .ll o f  t h e  Sa fe t y  

Ana lys is  Report)  i t  i s  concluded t h a t  under the  most un- 

favorab le  atmospheric c o n d i t i o n s  ( w i t h  t he  55 f o o t  s tack )  

a  person s tand ing  f o r  a  f u l l  year  a t  t he  p o i n t  o f  maximum 

concen t ra t i on  would be exposed t o  l e s s  than 9% (8.53%) o f  

t h e  normal u n r e s t r i c t e d  area MPC f o r  Argon-41. As a  r e s u l t ,  

a  person cou ld  stand a t  t h a t  p o i n t  con t i nuous l y  f o r  one 



yea r  under t h e .  most un favorab l  e  atmospheric c o n d i t i o n s  , 

w h i l e  t h e  r e a c t o r  operated c o n t i n u o u s l y  a t '  1000 kW, (and . 

cont i 'nuous ly  .d ischarged" an assumed wo rs t  case concen ' t ra t ion  

of  4  x  pC i /cc  o f  Argon-41) and r e c e i v e  a whole body 

gamma dose from Argon-41 o f  1  ess  than  45 mrem (42.6 mrem) 

i n t e g r a t e d  ove r  an e n t i r e  y e a r ' s  occupancy. 

S ince t h e  OSU TRIGA does n o t  ope ra te  on a 24-hour 

per  day bas is ,  does n o t  opera te  c o n t i n u o u s l y  a t  1000 kW 

w h i l e  i t  i s  ope ra t i ng ,  and does n o t  d ischarge  Argon-41 

a t  4  x pC i /cc  w h i l e  o p e r a t i n g  a t  1000 kW, t h e  annual 

average Argon-41 concen t ra t i on ,  as measured by t h e  f a c i l i t y  

s t ack  mon.itor, has always been much l e s s  than  t h e  assumed 

c a l c u l a t i o n a l  va lue  o f  4  x  1 0 ' ~  pC i / cc .  ~ o n s e ~ u e n t l ~ ,  t h e  

maximum annual dose t o  t h e  u n r e s t r i c t e d  area due t o  d i r e c t  

r a d i a t i o n  f rom gaseous e f f l u e n t s  has a l s o  been s i g n i f i c a n t l y  

l e s s  than t h e  nominal 45 mrem pe r  year  va lue  p r o j e c t e d  i n  t h e  

1968 S a f e t y  Ana l ys i s  Repor t .  

As i n d i c a t e d  i n  OSU's May 16, 1973 r e p o r t '  o f  10 CFR 

50.59 i tems t o  t h e  former  USAEC D i v i s i o n  o f  Reactor L icen-  

s ing ,  ( a  copy o f  which a l s o  went t o  t h e  former  Oregon 

.Nuclear and Thermal Energy Counc i l )  on February 23, 1972 t h e  

TRIGA f a c i l i t y  s t ack  h e i g h t  was inc reased  f rom i t s  . o r i g i n a l  

.55 f e e t  above t h e  ground t o  65 f e e t ,  10 ir iches above ground 

l e v e l .  As- a  r e s u l t  o f  t h e  new s tack  he igh t ,  new. a tmospher ic  

d i s p e r s i o n  c a l c u l a t i o n s  were necessary i n  o r d e r  t o  eva lua te  

t h e  atmospheric d i l u t i o n  o f  gaseous e f f l u e n t s  f r o m , t h e .  



r e a c t o r  f a c i l i t y .  The r e s u l t s  o f  t h e  o r i g i n a l  1968 ca l cu -  
. . 

1a t i ons .and  t h e  f i r s t  e v a l u a t i o n  f o l l o w i n g  t he  s t a c k  

change were i nc l uded  i n  Tab1 e  2  o f  OSU "'s 'May 16, 1973 

r e p o r t  t o  t h e  USAEC, and i n d i c a t e d  a  s l i g h t l y  l owe r  con- 

c e n t r a t i o n  a t  t h e  p o i n t  o f  maximum c o n c e n t r a t i o n  u s i n g  t h e  

h i g h e r  s tack .  A d d i t i o n a l  plume s t u d i e s  dur ing .  1973 and 

1974, and aga in  d u r i n g  1,978 u s i n g  USNRC Regu la to ry  Guide 

1.1 11 , eva lua ted  t h e  i n f l u e n c e  o f  t h e  new s t a c k  h e i g h t  on 

gaseous e f f l u e n t  d i spe rs i on ,  and e s s e n t i a l l y  con f i rmed 

e a r l i e r  da ta .  Only a  s l i g h t  change i s  i n t r o d u c e d  i f  t h e  

most un favo rab le  va lues f rom t h e  expanded 1973-74 and, 

newer 1978 s tudy  a re  used. 

Us ing t h e  same bas ic  assumptions employed f o r  t h e  

s h o r t e r  s tack ,  and i n  p a r t i c u l a r  a  cont inuous Argon-41 

d ischarge  r a t e  o f  100 MPC, t h e  1973-74 r e s u l t s  i n d i c a t e  

t h a t  f o r  atmospheric c o n d i t i o n s  g i v i n g  t h e  h i g h e s t  

ground c o n c e n t r a t i o n  ( i  .e., t h e  wo rs t  atmospheric con- 

d i t i o n s )  a  person s tand ing  a t  t h e  p o i n t  o f  maximum con- 

c e n t r a t i o n  would encounter approx imate ly  3.018% (as 

opposed t o .  2.85% i n  t h e  1972 r e p o r t )  o f  t h e  u n r e s t r i c t e d  

area MPC f o r  Argon-41. Furthermore, t h e  1973 s tudy  pro-  

duced a n e a r l y  i d e n t i c a l  va lue  o f  3.005% o f  t h e  unre-  

s t r i c t e d  area Argon-41 MPC. As a  r e s u l t ,  a  person c o u l d  

s tand a t  t h i s  p o i n t  o f  maximum c o n c e n t r a t i o n  ( c u r r e n t l y  

p r o j e c t e d  t o  be 130 meters f rom t h e  s tack  as opposed t o  

150 meters i n  t h e  1973-74 c a l c u l a t i o n ,  and 135 meters i n  



t h e  1972 . . r e p o r t )  con t i nuous l y  f o r  one yea r  under t h e  

wo rs t  atmospheric c o n d i t i o n s ,  w h i l e  t h e  r e a c t o r  c o n t i n -  . . 

uous l y  d ischarged 100 t imes  t h e  Argon-41 MPC, (4  x  1 0 - ~ ~ ~ i / c c )  

and r e c e i v e  a  whole body gamma dose f rom Argon-41 o f  15 

(1  5.03) mrem i n t e g r a t e d  ove r  an e n t i r e  y e a r ' s  occupancy. 

As we have i n d i c a t e d ,  t h e  OSU TRIGA does n o t  ope ra te  

on a  24-hour pe r  day bas is ,  n o r  does i t  opera te  c o n t i n u -  

o u s l y  a t  1000 kW. Also, t h e  f a c i l i t y ' s  annual average 

Argon-41 c o n c e n t r a t i o n  i s  always much l o w e r  than  t h e  

4 x  pC i /cc  va lue  used f o r  purposes o f  c a l c u l a t i o n .  

As a  r e s u l t ,  t h e  maximum annual dose i n  t h e  u n r e s t r i c t e d  

area due t o  d i r e c t  r a d i a t i o n  f rom gaseous e f f l u e n t s  

c o n s i s t e n t l y  remains niuch l e s s  than  t h e  nominal 15 mrem 

per  yea r  p r o j e c t e d  u s i n g  t h e  new s tack  h e i g h t  and t h e  

1978 plume d i s p e r s i o n  data.  

I n  o r d e r  t o  eva lua te  t h e  maximum dose i n  t h e  unre-  

s t r i c t e d  area f rom gaseous e f f l u e n t s  d u r i n g  t h e a r e p o r t i n g  

per iod ,  one should assume cont inuous annual occupancy a t  

t h e  p o i n t  o f  maximum concen t ra t i on .  Furthermore, i t  w i l l  

be necessary t o -  assume t h e  ex i s tence  o f  t h e  most un favo rab le  

me teo ro log i ca l  c o n d i t i o n s  f o r  a  f u l l  year  i n  o r d e r  t o  

ach ieve t h e  maximum c o n c e n t r a t i o n  a t  t h e  s p e c i f i e d  p o i n t  

f o r  one e n t i r e  year .  I f  these conse rva t i ve  assumptions 

a r e  a p p l i e d  i n  c o n j u n c t i o n  w i t h  t h e  r e p o r t e d  annual average 

Argon-41 concen t ra t i on ,  (5 .97  x  1  0'8 ,Ci/cc) as d e r i v e d  



- , f rom ac tua l  measurements a t  t h e  p o i n t  o f  r e lease  w i t h  the. 

f a c i  1 i ty  ' s  cont inuous stack mon i to r  (see Table Y-2)-, 

then t h e  maximum annual dose i n  t h e  u n r e s t r i c t e d  area 

( a t  130 meters from t h e  s tack  under t h e  mos t  un favorab le  , 

atmospheric c o n d i t i o n s )  would be approx imate ly  0.224 mrem 

f o r  t h e  year  J u l y  1  , 1978 through June 30, 1979. I 

F. AN ANNUAL SUI.IMARY OF THE GENERAL METHODS AND THE RESULTS. 
OF ENVIRONMENTAL SURVEYS PERFORMED OUTSIDE THE FACILITY 

The environmental r a d i a t i o n  m o n i t o r i n g  program w i l l  

be ca tego r i zed  accord ing t o  o n s i t e  and o f f s i t e  envi ron-  

mental mon i to r i ng  systems. A d e s c r i p t i o n  o f  t he  two 

ca tego r ies  f o l  lows. 

1 .  The Onsi te  Environmental Mon i to r i ng  Systems 

Ons i te  r a d i a t i o n  mon i to r i ng  programs which we b e l i e v e  q u a l i f y  

as environmental  r a d i a t i o n  m o n i t o r i n g  systems i n c l u d e  t h e  

f a c i l i t y  r a d i o a c t i v i t y  s tack  mon i to r ,  o n s i t e  area moni- 

t o r i n g  f i l m  badges, TLD's and 0-200 mrem gamma-sensitive 

i n t e g r a t i n g  i o n i z a t i o n  chambers ( s e l  f - r ead ing  pocket dos i -  
. . 

meter type), and t h e  moni t o r i  ng procedures associated w i t h  

t h e  ana'lysi s  o f  r a d i o a c t i v i t y .  i n  1  i q u i d  e f f l u e n t s  from 

t h e  r e a c t o r  f a c i l i t y .  Also, r o u t i n e  ( d a i l y ,  weekly, b i -  

weekly and monthly) d i r e c t  r a d i a t i o n  surveys conducted 

by t h e  OSU TRIGA Rad ia t ion  P r o t e c t i o n  ~ t a f ~  p rov ide  

wea l th  o f  essen t i a l  i n f o r m a t i o n  on e x i s t i n g  r a d i a t i o n  

cond i t i ons  throughout  t h e  var ious  o n s i t e  areas. 



The r e a c t o r  f a c i l i t y  r a d i o a c t i v i t y  s t ack  m o n i t o r i n g  
. z . . 

s-ystem cons i s t s ,  o f  a  cont inuous m o v i n g - f i l  te r -paper  par-  

t i c u l a t e  mon i t o r ,  f o l l o w e d  by  a  separa te  chamber which 

f u n c t i o n s  as a  gas mon i t o r .  The system i s  c o n s i s t e n t l y  

p l aced  i n  o p e r a t i o n  b e f o r e  t h e  r e a c t o r  i s  s t a r t e d  up, 

remains i n  o p e r a t i o n  a t  a l l . t i m e s  w h i l e  t h e  r e a c t o r  i s  

i n  use., and i s  k e p t  operable a f t e r  r e a c t o r  shutdown u n t i l  

bo th  d e t e c t i o n  channels reach  normal background. The 

system i.s equipped w i t h  an i s o k i n e t i c  sampl ing head 

which draws i t s  sample near t h e  p o i n t  o f  d ischarge  i n  

t h e . r e a c t o r  b u i l d i n g  s tack .  The system i s  c a l i b r a t e d  

a t  1  eas t  a n n u a l l y  w i t h  s tandard ized  p a r t i c u l a t e  samples 

o f  a p p r o p r i a t e  t ypes  and energ ies,  and w i t h  known quan- 

t i t i e s  of  Argon-41 gas. The system reads o u t  c o n t i n u -  

o u s l y  i n  bo th  ' t h e  p a r t i c u l a t e  and gaseous channel s, w i t h  

each channel hav ing  i t s  own count  r a t e  meter  and reco rde r .  

A  count  i n t e g r a t i n g  s c a l e r  i s  a l s o  a t tached  t o  the '  gas 

channel t o  i nc rease  t he  accuracy o f  de te rm in ing  Argon-41 

re leased .  The system i s  equipped wi, th a la rm c i r c u i t s  

which w i l l ,  a u t o m a t i c a l l y  shu t  o f f  t h e  f a c i l i t y  v e n t i l a t i o n  

system and c l o s e  dampers on t h e  i n t a k e  and exhaust l i n e s  

i n  t h e  event  p rese t  a i r b o r n e  r a d i o a c t i v i t y  c o n c e n t r a t i o n  

1 i m i t s  a re  reached. One o f  t h e  most va luab le  a p p l i c a t i o n s  

o f  t h i s  system f rom t h e  s tandpo in t  o f  env i ronmenta l  . .  

m o n i t o r i n g  i s  t he .  da ta  de r i ved  from i t s  o p e r a t i o n  which 



can be applied t o  determining potential  exposures i n  

. . 
unres t r ic ted  areas  from gaseous radioact ive  e f f l uen t s .  

Onsite area '  monitoring f i lm badges cons i s t  of  

standard personnel-type beta-gamma-neutron f i lm packs, 

located a t  s t r a t e g i c  posit ions ins ide  the reac to r  

f a c i l i t y  operating-area (see Figures V-1 and V-2) .  

The films w i t h i n  the  f a c i l i t y  a r e  changed once per 

month. 

Onsite area monitoring using TLD's now cons i s t s  

of two d i f f e r en t  types of dosimeters, both located a t  , 

ident ica l  posit ions on the  reactor  area fence ( s ee  

Figure V-2). One type of TLD monitor i s  suppl ied and 

in terpre ted by our vendor, Radiation Detection Company (R. .D.  Co.) ,  

M t .  View, Cal i fornia .  The vendor supplied system u t i l i z e s  

CaS04 TLD's prepackaged by R . D .  Co., and exchanged on 

a quar te r ly  basis  . These dosimeters rep1 ace the R .D .' 
Co. beta-gamma-neutron f i lm packs previously used on 

the  reactor  area fence. The R . D .  Co. TLD's a r e  located 

i n  the same t h i n  sheet  metal boxes previously used t o  

house the f i lm packs, and a r e  accompanied a t  each lo-  

ca t ion by the  second TLD monitoring. package which i s  

prepared and in terpre ted by OSU. Each OSU TLD moni- 

to r ing  device no'rmally cons i s t s  of th ree  l i th ium 

Ql uoride chips , presently Harshaw TLD-7.001s, exchanged 

on a quar ter ly  basis  . 



P r i o r  t o  A p r i l  1976, each o n s i t e  group o f  t h r e e  OSU 

TLD ch ips  was packaged f i r s t  i n  a  p l a s t i c  mount w h i c h  . '  

was then placed i n s i d e  an o u t e r  contaimer c o n s i s t i n g  o f  

a  t h i n  wa l led  copper tube. The copper tube was subse- 

quen t l y  taped ' t o  t he  r e a c t o r  area fence. .The p l a s t i c  

- mount and copper con ta ine r  were e s s e n t i a l l y  i d e n t i c a l  

t o  those p r e s e n t l y  being used by t h e  Oregon Rad ia t ion  

Cont ro l  Sec t ion  i n  t h e i r  TLD program. I n  A p r i l  1976,- 

t h e  copper tube o u t e r  con ta iners  were d i s c o n t i n u e d ' f o r  

t h e  OSU suppl ied.TLD1s on t h e  r e a c t o r  area fence, and 

t h e  remain ing i n n e r  p l a s t i c  mounts were p laced i n s i d e  

t h i n  sheet metal boxes l o c a t e d  a t  each o f  t h e . r e a c t o r  

area fence mon i to r i ng  s t a t i o n s .  This  - was done t o  

reduce data l o s s  due t o  i nc reas ing  t h e f t  o f  t h e  small 

copper tube TLD packs. OSU and R.D. Co. TLD packs a re  

c u r r e n t l y  l o c a t e d  a t  each o f  t he  n ine  r e a c t o r  area 

fence p o s i t i o n s  i d e n t i f i e d  i n  F igure  V-2. 

I n  a d d i t i o n  t o  t h e  above mon i to r i ng  devices,  

each oT t h e  r ~ i r ~ t !  r e a c t o r  a r e a  fence n ior i i tor ing p o s i t i o n s  

i s  p r e s e n t l y  equi pped w i t h  two 0-200 m r e i  gamma-sensi t i v e  

i n t e g r a t i n g  i o n i z a t i o n  chambers ( se l  f - r ead ing  pocket 

dosimeter t ype ) .  These dosimeters a re  l o c a t e d  i n s i d e  

t h e  t h i n  sheet metal box a t  each fence m o n i t o r i n g  . 

s t a t i o n ,  which a l s o  conta ins  t h e  two d i f f e r e n t  TLD 

m o n i t o r i n g  packets. The , i o n i z a t i o n  chamber dosimeters 

a re  read every two weeks and a re  used as backup mon i to rs  

f o r  each s t a t i o n .  



For t h e  J u l y  l', 1978 through June 30, 197.9 r e p o r t i n g  

period', an a d d i t i o n a l  ons i  t e  environmental  m o n i t o r i n g  . ' 

program was conducted. Th is  program invo l ved  t h e  b i -  

weekly (every 2 weeks) measurement o f  t h e  d i r e c t  r a d i a t i o n  

exposure r a t e  i n  terms o f  microroentgens per  hour (vR/hr)  

a t  each r e a c t o r  fence mon i to r i ng  s t a t i o n .  Measurements 

were taken w i t h  an E b e r l i n e  Inst rument  Co. micro-R per  

hour r a t e  meter c o n t a i n i n g  a  1 "  x  1"  NaI d e t e c t o r .  The 

26 annuaq readings were then averaged and u l t i m a t e l y  

converted t o  an expected ( c a l c u l a t e d )  annual mrem dose 

equ i va len t  f o r  each l o c a t i o n .  

I n  t e n s  o f  environmental  mon i to r ing ,  ons i  t e  area 

mon i to r i ng  f i l m s ,  TLD's, i n t e g r a t i n g  i o n i z a t i o n  chambers, 

and d . i rec t  r a d i a t i o n  exposure r a t e  measurements a t  

app rop r i a te  1  oca t i ons  may be used t o  es t imate  'maximum 

p o t e n t i a l  doses i n  nearby u n r e s t r i c t e d  areas due t o  , 

d i r e c t  r a d i a t i o n  from the  r e a c t o r  f a c i l i t y .  Normal ly,  

these est imates a re  made t o  r e f l e c t  the  annual dose 

equ i va len t  which cou ld  be d e l i v e r e d  i n  t he  u n r e s t r i c t e d  

area assuming cont inuous occupancy, a l though occupancy 

o f  u n r e s t r i c t e d  areas ad jacent  t o  t h e  r e a c t o r  f a c i l i t y  

i s  v i r t u a l l y  zero throughout  t h e  year .  

The r o u t i n e  a n a l y s i s  o f  gross r a d i o a c t i v i t y  i n  

1  i q u i d  e f f l u e n t s  ( w i t h  i s o t o p i c  i d e n t i f i c a t i o n  as 

app rop r i a te )  p r i o r  t o  d ischarge i n t o  t h e  u n r e s t r i c t e d  



area a1 1  ows e v a l u a t i o n  . o f  t h e  r e a c t o r  f a c i l  i ty  c o n t r i  - 
. , .  

, . b u t i o n  t o  p o t e n t i a l  r a d i a t i o n  exposures t o  the, genera l  . . 

pub1 i c  from' t h i s  source. 

2.  The O f f s i t e  Environmental  M o n i t o r i n g  Systems 

O f f s i  t e  env i ronmenta l  m o n i t o r i n g  systems u s e f u l  as 

i n d i c a t o r s  o f  p o t e n t i a l  r a d i a t i o n  dose i n  u n r e s t r i c t e d  

areas due t o  r e a c t o r  ope ra t i ons  i n c l u d e  a  s o i l ,  water ,  

and v e g e t a t i o n  m o n i t o r i n g  program, and an a i r b o r n e  gamma 

m o n i t o r i n g  program. 

The s o i l ,  water,  and v e g e t a t i o n  m o n i t o r i n g  program 

cen te rs  aro'und t h e  c o l l  e c t i o n  o f  a  '1 i m i t e d  number o f  

samples i n  each ca tego ry  on a  q u a r t e r l y  bas is ;  I t  i s  

operated i n  c o n j u n c t i o n  w i t h  t h e  r e a c t o r  f a c i l i t y  and 

t h e  OSU Rad ia t i on  Center, and cons idered  use fu l  f o r  i n -  

d i c a t i n g  general  t r ends  i n  gross r a d i o a c t i v i t y  concen- 

t r a t i o n s  f o r  t h e  substances sampled. See F igu re  V-3 

f o r  t h e  l o c a t i o n  o f  sampl ing p o s i t i o n s  f o r  - G-Grass, 

S-So i l ,  W-Water, and RW-Rain Water. - - - 

The a i r b o r n e  gamma m o n i t o r i n g  program i s  g e n e r a l l y  

descr ibed  on pages 4-59 and 4-60 o f  t h e  August 1968 

S a f e t y  Ana l ys i s  Repor t  f o r  t h e  OSU TRIGA Reactor.  As 

o f  January 1, 1975,' n i n e  a d d i t i o n a l  o f f s i  t e  a i r b o r n e  

gamma m o n i t o r i n g  s t a t i o n s  were imp1 emented t o  i nc rease  

t h e  t o t a l  number o f  these s t a t i o n s  now ' i n  use t o  n ine-  

t een .  See F igure  V-3 f o r  t h e  l o c a t i o n  o f  t h e  n ine teen  

a i r b o r n e  gamma m o n i t o r i n g  s t a t i o n s .  



As o f  ,January 1, 1975, t h e  coding technique used t o  

designate each s p e c i f i c  o f f s i t e  m o n i t o r i n g  s t a t i o n  was . . 

modi f ied s l i g h t l y  t o  i n d i c a t e  t h e  r a d i a t i o n  m o n i t o r i n g  

devices present  a t  a  p a r t i c u l a r  s t a t i o n .  Under t h e  new 

coding system, s t a t i o n s  which c o n t a i n  o n l y  a  s tandard 

OSU TLD mon i to r i ng  pack (descr ibed p r e v i o u s l y  i n  t h i s  

r e p o r t )  w i l l  have an "L" a f t e r  t h e  s t a t i o n  number. For 

example, MRCTE-2L i s  i n t e r p r e t e d  as - Moni to r  - ~ a d i a t i o n  * 

Center T~IGA Environmental S t a t i o n  .number 2  w i t h  a  - - - 

standard OSU TLD pack i n  a  copper tube be ing  t h e  o n l y  

mon i to r i ng  dev ice  a t  t h i s  s t a t i o n .  (NOTE: The copper 

tube o u t e r  con ta ine r  i s  s t i l l  used f o r  a l l  OSU TLD packs 

employed i n  t h e  o f f s i  t e  environmental  mon i to r i ng  program. 

They were d iscont inued o n l y  f o r  t h e  OSU TLD1s used on 

t h e  r e a c t o r  area fence).  A t  o f f s i t e  s t a t i o n s  where o n l y  

an OSU TLD mon i to r  i s  used, t he  copper tube c o n t a i n i n g  

t h e  TLDts i s  taped d i r e c t l y  onto a  mount ing pos t  o r  o t h e r  

permanent o b j e c t  used t o  i d e n t i f y  t h e  mon i to r i ng  s t a t i o n .  

S ta t i ons  which have no "L" a f t e r  t h e  s t a t i o n  number con- 

s i s t  o f  a  t h i n  wea the r - t i gh t  aluminum box mounted on a  

pos t  about f o u r  f e e t  o f f  t h e  ground. Each o f  these 

s t a t i o n s  i n c l u d e  one R.D. Co. TLD pack, one standard 

OSU copper tube TLD m o n i t o r i n g  pack i d e n t i c a l  t o  those 

p rev ious l y  descr ibed, and two 0-200 mrem gamma-sensitive 

i n t e g r a t i n g  i o n i z a t i o n  chambers (,sel f - r ead ing  pocket 

dosimeter type)  as backup mon i to rs .  A t  these s t a t i o n s ,  



t h e  OSU TLD's a r e  n o t  enclosed i n s i d e  the  aluminum box, 

b u t  i ns teah  t h e  copper tube. i s  taped d i r e c t l y o n t o  t h e  

box mounting pos t  a t  t h e  s t a t i o n .  A l l  TLD mon i to rs  i n  

t h e  o f f s i  t e  a i r b o r n e  gamma environmental  m o n i t o r i n g  pro-  

gram a re  exchanged on a q u a r t e r l y  i n t e r v a l  beg inn ing  

January 1 o f  each year .  The i o n i z a t i o n  chamber (dos i -  

meters) a r e  read once every 2 weeks thrbughout  t h e  year .  

For t h e  J u l y  1 , 1978 through . . June 30, 1979 r e p o r t i n g  

per iod,  t h e  p r e v i o u s l y  descr ibed program f o r  b iweek ly  , 

measure~nents o f  t h e  d i r e c t  r a d i a t i o n  exposure r a t e  i n  

pR/hr a t  each r e a c t o r  fence m o n i t o r i n g  s t a t i o n  was ex- 

tended t o  i n c l u d e  each o f  t h e  n ineteen a i rbo rne  gamma 

mon i to r i ng  s t a t i o n s .  The data was handled i n  t he  

same mann'er as a l ready  mentioned and the  o b j e c t i v e  was 

t o  d e r i v e  an expected ( c a l c u l a t e d )  annual mrem dose 

equ i va len t  f o r  each l o c a t i o n  based on an annual .average 

uR/hr exposure r a t e .  

A summary o f  t h e  environmental  mon i to r i ng  r e s u l t s  

f o r  t h e  year  Ju l y  I., 1978 through June 30, 1979 i s  g iven  

below, and inc ludes  , as app rop r i a te  f o r  t h e  measurement 

under cons ide ra t i on :  

(a )  The number o f  sampl i,ng l o c a t i o n s .  

(b) The t o t a l  number o f  samples per yea r ,  



( c )  .   he annual average concen t ra t i on ,  o f  gross 

r a d i o a c t i v i t y ,  and i n  some cases,'concen- . . 

t r a t i o n s  o f  s p e c i f i c  rad ionuc l  i d e s  i n  t h e  

medium being assayed. 

( d )  The t o t a l  annual m i l l i r e m  o f  ex te rna l  rad-  

i a t i o n  dose f o r  a  p a r t i c u l a r  l o c a t i o n  as w e l l  

as a  general d e s c r i p t i o n  o f  t h a t  loca t ion . .  

The data from t h e  environmental  m o n i t o r i n g  systems 

w i l l  be a r ranged t o  correspond t o  t h e  i p e c i f i c  i n d l v i d u a l  

systems i d e n t i f i e d .  p rev ious l y  i n  con junc t i on  w i t h  ons i  t e  

and o f f s i  t e  programs. 

Reactor ~ a c i  1  i t y  Stack Moni tor ,  (ons i  te), : 

( a )  The system has one sampling l o c a t i o n  as i n d i -  

cated p rev ious l y .  

(b)  Samples a re  cont inuous; ( i  .e., p r i o r  t o ,  

dur ing,  and a f t e r  r e a c t o r  ope ra t i on ) .  I t  

i s  normal f o r  t he  s tack  mon i to r  t o  beg in  

oph;at ion as one o f  t h e  f i r s t  systems i n  

t h e  morning and  t o  cease ope ra t i on  as one 

o f  t h e  l a s t  systems a t  t h e  end o f  a  normal 

ope ra t i ng  day. 

( c )  The annual average concen t ra t i on  - o f  gross 

r a d i o a c t i v i t y  based on t h e  f a c i l  i ty  s tack  

mon i to r  i s  g iven i n  Table V-2. As i n d i -  

cated i n  t h i s  t a b l e ,  t h e  o n l y  gaseous 

component i d e n t i f i e d  has been ~ r ~ o n - 4 1  , 



and o n l y  n a t u r a l l y  ' o c c u r r i n g  p a r t i c u l a t e -  
. . 

. . a c t i v i t y  (radon daughter  p roduc ts )  .has 
. . 

been de tec ted  by  t h e  p a r t i c u l a t e  channel .  
. * 

The normal c o n c e n t r a t i o n  f o r  t h e  n a t u r a l l y  

occurr i ,ng p a r t i c u l a t e  daughters d u r i n g  t h e  

. r e p o r t i n g  p e r i o d  remained about  t h e  same as 

i n  p rev ious  years,  and, was w i t h i n  a  ra,nge o f  

Reactor F a c i l  i t y  ~ r ~ a  Mon i to r i ,ng  F i l m  Badges, Reactor 

Fence T L D ' S ,  ~ n t e g r a t i n g  I o n i z a t i o n  Chambers and 

D i r e c t  Rad ia t i on  Measurements (ons i  t e )  : 

(a) There a r e  p r e s e n t l y  e i g h t  a p p l i c a b l e  area 

m o n i t o r i n g  T i l m  badges w i t h i n  t h e  TRIGA 

r e a c t o r  f a c i l i t y  ope ra t i ng -a rea .  There a r e  

a1 so n i n e  vendor (R.D. Co. ) supp l i ed  CaS04 

TLD mon i t o r s  p l u s  n i n e  s tandard OSU TLD 

m o n i t o r i n g  packs and e igh teen  ( 2  per  

s t a t i o n )  0-200 mrem gamma-sensi t i v e  i nte -  

y r a t , i r ~ y  i u r ~ i z a l i u r ~  c t ~ d ~ r ~ b e r s  u.11 . L I I ~  r-ttdi~ur.  

area fence.  There a r e  a l s o  n i n e  s p e c i f i c  

1  oca t i ons  ( t h e  fence m o n i t o r i n g  s t a t i o n s )  

where r o u t i n e  biwee.kl y pR/hr measurements 

a r e  made. A1 1  o f  these  have a p p l i c a t i o n  

as o n s i  t e  env i ronmenta l  mon i t o r s .  



. (b) Since each f i l m  badge w i t h i n  t h e ,  TRIGA f a c i l i t y  

i s  changed once. pe r  .month, t he re  . i s  a  t o t a l  o f  

96 d i f f e r e n t  sahpl es o f  t h i s  t ype  each year .  

Q u a r t e r l y  changes o f  t h e  fence TLD mon i to rs  

r e s u l  t i n  another.  36' vendor suppl i e d  TLD 

samples and 108 OSU TLD samples (9 s t a t i d n s  

x  3  TLD ch ips  per s t a t i o n  x  4 :changes per  

year  = 108 samples) f o r  these l o c a t i o n s  each 

year .  The e ighteen i n t e g r a t i n g  i o n i z a t i o n  

chambers a re  read once every two weeks and 

thus  r e s u l t  i n  approx imate ly  468 samples 

( readings)  each yea r .  There a r e  a t o t a l  

o f  26 uR/hr measurements made a t  each o f  

t h e  n ine  fence mon i to r i ng  s t a t i o n s  each 

year  f o r  a  t o t a l  o f  234 such measurements 

annual 1  y  . 
(c )  TRIGA i n t e r n a l  sampling l o c a t i o n s  a r e  iden-  

t i f i e d  i n  F igure  V-1, w i t h  f i l m  badges be ing  

l o c a t e d a n  the  i n s i d e  o f  t h c  i n d i c a t e d  w a l l s  

a t  approx imate ly  head h e i g h t  above t h e  f l o o r .  

Locat ions o f  t h e  f i l m  badges a r e  coded 

Mon i to r  Rad ia t ion  Center  TRIGA, Nor th  badge, - - - - 

East w a l l  (MRCTNE) and $0 on. ~ o c a t i o h s  f o r  - 

the  TRIGA . i n te rna l  f i l m  badges p lus  t h e  l o -  

ca t i ons  o f  t h e  fence mon i to rs  a r e  shown i n  



Figure V-2. Fence moni t o r i  ng 1  ocations a r e  
. . 

coded - Monitor - Radiation. - Center . - Fence - Envi ron- 
. . . . 

I 
. . 

mental -1 (MRCFE-l'.) and so on ttirough MRCFE-9. 

TLD monitors on the  fence.  a r e  i n  seal ed 

moisture-resistant  packages ins ide  t h i n  

sheet  metal mail boxes about four f e e t  o f f  

the  ground. The integrati ,ng ionizat ion 

chambers a r e  a l so  contained i n  the  metal 

boxes. Total annual l eve l s  of rad ia t ion  

exposure recorded a t  the area monitoring 

locat ions  are, given i n  ~ a b l  i s  V-6 and V-7. 

Analysis of Reactor Contributed,Radioactivity i n  

Liquid Effluents,  '(onsi t e )  : 

( a )  TRIGA l iquid  e f f luen t  i s  analyzed before re lease  

t o  a  col lect ion point ,  and is  analyzed again i n  

conjunction w i t h  o ther  rad ioac t iv i ty  pr ior  to  
. . 

discharge from the  co l lec t ion  point in to  the 

unres t r ic ted a rea .  

( b )  The tu ldl  number of  samples were a s  follows: 

July 1 ,  1978 through June 30, 1979 = ! reactor  

1  iquid e f f luen t  sample before re1 ease t o  t he  

col lect ion point .  , July 1 ,  -1 978 through June 30, 

1979 = 1 reactor  1  iquid e f f l uen t  sample before 

re lease  from the  co l lec t ion  p o i i t  t o  the  uh-  

r e s t r i c t ed  area .  



( c )  The 1  i q u i d  e f f l  uen t  da ta  f o r  environmental .  

assessment have been summarized f o r  t h e  r e -  

p o r t i n g  p e r i o d  i n  Table V-1. S e c t i o n  V-E-2 

o f  t h i s  r e p o r t  a l s o  addresses t h e  es t imated  

1  eve1 o f  e x t e r n a l  r a d i a t i o n  f rom r a d i o a c t i v i t y  

i n  l i q u i d  e f f l u e n t .  

. S o i l ,  Water and Vegeta t ion  M o n i t o r i n g  Program, ( o f f s i t e )  : 

(a )  F o r '  t h i s  program t h e r e  a r e  now a  t o t a l  o f  22 

sampl ing l o c a t i o n s :  4 s o i l  l o c a t i o n s ,  4 wate r  

l o c a t i o n s  (when w a t e r  i s  a v a i l a b l e ) ,  and 14 

v e g e t a t i o n  l o c a t i o n s .  

(b) Samples (as a v a i l a b l e )  a r e  t aken  a t  each l o c a t i o n  

on a  q u a r t e r l y  b a s i s .  Samples have been 

c o l  l 'ected as f o l  1 ows : 

J u l y  1  , 1978 th rough 
June 30, 1979 

To ta l  number o f  
samples = 

To ta l  number o f  
s o i l  samples = 

To ta l  number o f  
water  samples* = 

To ta l  number o f  
v e g e t a t i o n  .samples = 5 6 

*(Water sampl ing l o c a t i o n  1W was d r y  on two 

sampl i ng dates d u r i n g  t h e  yea r  J u l y  1 ,  1978 

th rough June 30', 1979.) 



: ( c )  'The annual average concen t ra t i on  o f  gross be ta  :. 

. r a d i o a c t i v i t y  f o r  t h e  o f f s i t e  .environmental 

s o i l ,  water and vege ta t i on  sampl es i s  g iven 

i n    able V-8. I d e n t i f i c a t i o n  o f  s p e c i f i c .  

r ad ionuc l i des  i s  n o t  r o u t i n e l y  c a r r i e d  o u t  as 

p a r t  o f  t h i s  program, b u t  would be conducted 

i f  unusual r a d i o a c t i v i t y  1  eve1.s above n a t u r a l  

background were ev iden t .  Locat ions o f  

sa.mpling po in t s  r e l a t i v e  t o  t h e  r e a c t o r  

f a c i l i t y  are, g iven i n  F igure  V-3, and as shown 

i n  t h i s  f i g u r e ,  most l o c a t i o n s  a r e  w i t h i n  a  

1000 f o o t  r a d i u s  o f  . the  r e a c t o r  b u i l d i n g .  

I n  general , samples a r e  c o l l e c t e d  over  a  

l o c a l  area hav ing 'a  r a d i u s  o f  about 10 f e e t  

a t  t h e  p o s i t i o n s  i n d i c a t e d  i n  F igure  V-3. 

A i rborne  Gamma Monitor i ,ng Program, ( o f f s i t e ) :  

(a)  The o f f s i t e  a i rbo rne  gamma mon i to r i ng  program 

c u r r e n t l y  u t i l i z e s  n ineteen s t a t i o n s  and each 

' s t a t i o n  i s  ,considered i! sampling l o c a t i o n ,  

Present ly ,  e l  even s t a t i o n s  have .a  vendor 

(R.D. Co.) supp l i ed  CaS04 TLD moni tor ,  p l us  

a  standard OSU TLD mon i to r i ng  pack,.and two 

0-200 mrem gamma pocket dosimeters. E i g h t '  

s t a t i o n s  have .on ly  a  standard OSU TLD mo.ni- . . 

t o r i n g  pack. I n  a d d i t i o n ,  each o f  t he  n ine -  

teen mon i to r i ng  s t a t i o n s  I s  i nc luded  i n  t he  

ongoing program f o r  measurement o f  t he  vR/hr 

exposure r a t e .  



( b )  The TLD's a t  each a i r b o r n e  gamma.monitoring 
. . 

s t a t i o n  a r e  changed once every ca lendar  quar- . . 

t e r  f o r  a  t o t a l  , o f  44 vendor TLD samples per  

year ,  and a  t o t a l  o f  228 OSU TLD samples per  

yea r  (19.  s t a t i o n s  x 3 TLD c h i p s  pe r  s t a t i o n  

x 4  changes per  yea r  = 228 samples). The 

'two backup mon i t o r s  ( i n t e g r a t i , n g  i o n i z a t i o n  

chamber dos imeters )  a r e  read every  two weeks, 

which r e s u l t s  i n  approx imate ly  572 i n d i v i d u a l  

dos imeter  read ings  each year .  There a r e  a  

t o t a l  o f  26 uR/hr measurements made a t  each 

o f  t h e  n ine teen  a i r b o r n e  gamma m o n i t o r i n g  

s t a t i o n s  each year  f o r  a  t o t a l  o f  494 i n -  

d i v i d u a l  measurements annua l l y .  

( c )  Loca t ions  o f  t h e  n i ne teen  a i r b o r n e  gamma 

m o n i t o r i n g  s t a t i o n s  a r e  shown i n  Table V-3. 

L i k e  t h e  s o i l ,  water,  and v e g e t a t i o n  Sam- t 

p l  i n g  l o c a t i o n s ,  most o f  t h e  a i r b o r n e  gamma 

m o n i t o r i n g  s ta t , ior is  dt-e w i t h i n  a 1088 f o o t  

r a d i u s  o f  t h e  r e a c t o r  b u i l d i n g .  These 10- 

c a t i o n s  g e n e r a l l y  correspond t o  t h e  atmo- 

sphere (plume) d i s p e r s i o n  r e s u l  t s  mentioned 

e a r l i e r  i n  t h i s  r e p o r t .  

The r e s u l t s  r e p o r t e d  f o r  t h e  a i r b o r n e  gamma moni- 

t o r i n g  s t a t i o n s  a r e  summarized i n  Table V-9, and a r e  

based on t h e  vendor supp l i ed  TLD data,  t h e  OSU TLD data,  



and r e s u l t s  ob ta i ned  from t h e  pR/hr measurements. . See 

f o o t n o t e  (8) o f  Tab1 e  V-9 f o r  a  f u r t h e r  exp lana t i on '  o ' f  

t h e  p ~ / h r  da ta  and i t s  a p p l i c a t i o n .  

Th i s  i s  t he  se.cond complete year  f o r  t h e  vendor 

supp l i ed  TLD mon i to rs ,  which were s u b s t i t u t e d  f o r  t h e  

p rev ious  vendor suppl i ed environmental  f i  1  m packs. As 

a l r e a d y  i n d i c a t e d  i n  t h e  n e x t  t o  t h e  l a s t  paragraph o f  

s e c t i o n  E-1 o f  t h i s  r e p o r t ,  OSU i s  s t i l l  somewhat r e -  

l u c t a n t  t o  accept  t h e  R.D. Co. TLD da ta  w i t h o u t  g r e a t e r  

con f idence  i n  t h e i r  QA and c o n t r o l  procedures. As mentioned, 

we p lan  t o  con t i nue  a  c a r e f u l  assessment o f  ou r  program 

i n  t h i s  area t o  a s c e r t a i n  whether ou r  susp i c i ons  a r e  

r e a l  o r  n o t .  Fu tu re  r e p o r t s  w i l l  h o p e f u l l y  show c l o s e r  

agreement between t h e  OSU and R.D. Co. TLD r e s u l t s ,  o r  

w i l l  p rov ide  da ta  a l l o w i n g  one t o  s t a t e  more c l e a r l y  t h e  

reasons f o r  t h e  d i f f e r e n c e s .  

Our in-house OSU TLD program was s t a r t e d  i n  1974 

and we b e l i e v e  a  number o f  improvements have been made 

i n  t h e  program s i n c e  t h a t  t ime .  There are,,however, a  

few aspects which we con t i nue  t o  improve and some which 

may s t i ' l l  r e q u i r e  added re f i nemen t .  I n  p a r t i c u l a r ,  we 

a r e  s t i l l  c o n t i n u i n g  t o  s tudy  o u r  r e p o r t e d  TLD background 

f o r  t h e  a i r b o r n e  gamma m o n i t o r i n g  s t a t i o n s ,  and s t i l l  do 

n o t  b e l i e v e  r e p o r t e d  va lues a re  always rep resen ta t i v . e  

o f  what most s t a t i o n s  a r e  exper ienc ing .  We inc reased  

t h e  number o f  background s t a t i o n s  d u r i n g  1976, and 



between J u l y  1 ,  1978 and June 30, 1979 we con t inued  t o  
. . 

make a  s e r i e s  o f  d i r e c t  background measurements w i t h  

ou r  pR/hr m o n i t o r i n g  equipment' ( s t a r t e d  J u l y  1, 1977) 

i n  o r d e r  t o  o b t a i n  a  b e t t e r  p r o f i l e  o f  t h e  background 

v a r i a t i o n .  The r e s u l t s  have inc reased  ou r  f a i t h  i n  ou r  

background va lues , b u t  .we p l  an t o  c o n t i n u e  s t u d y i n g  t h i s  

v a r i a b l e .  

From ou r  v iewpo in t ,  t h e  ma jo r .purpose  o f  t h e  

a i r b o r n e .  gamma m o n i t o r i n g  s t a t i o n s  i s  t o  g i v e  an' i n d i -  

c a t i o n  o f  general  increases o r  t r ends  i n  u n r e s t r i c t e d  

area r a d i a t i o n  l e v e l s  which m igh t  be l i n k e d  t o  Argon-41 

re l eased  f rom t h e  OSU TRIGA. Past  exper ience (ove r  t h e '  

l a s t  n i n e  yea rs )  has shown t h a t  annual r e s u l t s  per  l o -  

c a t i o n  v a r y  s l i g h t l y  f rom yea r  t o  yea r .  A l though t h e  

da ta  have n o t  been i nc l uded  i n  t h i s  r e p o r t ,  by f o l l o w i n g  

t h e  mrem per  year  h i s t o r y  f o r  a  s i n g l e  s t a t i o n  and com- 

p a r i n g  t h e  annual mrem t o t a l . t o  t h e  c u r i e s  o f  Argon-41 

em i t t ed  f o r  t h e  corresponding year ,  i t  becomes e v i d e n t  

t h a t  t h e r e  i s  no c o n s i s t e n t  p a t t e r n  t o  t h e  r e s u l t s ,  and 

, t ha t  o t h e r  f a c t o r s  must be r e s p o n s i b l e  f o r  t h e  minor  mrem 

pe r  y e a r  v a r i a t i o n s .  For example, such v a r i a t i o n s  may 

be t h e  r e s u l t  o f  sma l l ,  annual d i f f e r e n c e s  i n  cosmic o r  

t e r r e s t r i a l  background, f a l l o u t ,  e t c .  I n  any event,  . . . ' 

t h e  smal l  amount o f  Argon-41 re l eased  annua l l y  does n o t  

seem t o  be a  s i g n i f i c a n t ' f a c t o r  i n  de te rm in ing  t h e  t o t a l  

mrem pe r  yea r  r e p o r t e d  f o r  any p a r t i c u l a r  m o n i t o r i n g  



s t a t i o n .  A  comparison o f  t h e  da ta  con ta ined  i n  ,Table V-9 

t o  pas t  r e s u l  t s  ' f r o m  these m0n.i to.r.i,ng s t a t i o n s  .and t o  

t h e  va lues . i n  f o o t n o t e  (8)  o f  Table V-9 l eads  us t o  

t h e  conc lus ion  t h a t  t h e r e  has been no meaningfu l  i nc rease  

i n  t h e  u n r e s t r i c t e d  area gamma r a d i a t i o n  l e v e l s  due t o  

'Argon-41 re l eased  by t h e  OSU TRIGA d u r i n g  t h e  d e f i n e d  

' r e p o r t i n g  pe r i od .  
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Table V-1 

MONTHLY SUMMARY OF LIQUID WASTE DISCHARGES 

.FOR THE YEAR JULY 1, 1978 THROUGll JUNE 30. 1979(') 

Date o f  
Oischar e 1 (month! 

Tota l  Q u a n t i t y  o f  
R a d i o a c t i v i t y  
Released ( t o  

san i ta ry  sewer) 
( cu r ies )  

Detectable 
Radionucl ides 
i n  the Waste 

Average Concentra- 
t i o n  o f  Released 

Radioactive Mate r ia l  
a t  Point  o f  Release 
( t o  san i ta ry  sewer) 

( P C ~ / C C )  

Spec i f i c  A c t i v i t y  f o r  
Each Radioactive 
Mater ia l  i n  Waste 

Discharge Where 
Re1 eased Concentra- 
t i o n  A f t e r  D i l u t i o n  

was > 1.0 x pCi/cc 
( \ t i  /cc) 

Percent o f  
Appl i c a  b l  e 

MPC f o r  
Re1 eased 

Radioactive 
Mater ia l  

($1  

- 

Total  Curies o f  
Esch Detectable 
Radionucl ide 

Released i n  the 
Waste 

(cu r ies )  

To ta l  
Volume o f  . 
E f f l u e n t ,  
Inc lud ing  

D i luen t  
Re1 ea sed 

( t o  san i ta ry  
sewer) 

( o a l l o n s l  

I July-78 ( NONE ( NONE I NOTAPPLICABLE I NONE ( NOT APPLICABLE I NOT APPLICABLE ( NONE 1 
I August-78 I NONE I NONE / NOT APPLICABLE I NONE I NOT APPLICABLE 

NOT APPLICABLE ( September-78 

October-78 - 
November-78 

NOT APPLICABLE I NONE I 
NOT APPLICABLE 1 NONE 1 

NONE 

NONE 

NONE 

NONE 

" c r  
5 4 ~ n  

5 8 ~ 0  

60co 

3~ 

NOT APPLICABLE 

NOT APPL.ICABLE 

NONE I NONE 

Jariuary-79 

February-79 

March-79 NOT APPLICABLE I NONE I 

NOT APPLICABLE 

NOT APPLICABLE 

-------------- 
-------------- 
-------------- 
-------------- 

2.26 x 

NOT APPLICABLE 

NONE 

NONE 

NONE 

NONE 

NONE 

2.21 x 1 0 - ~  

3.58 x lo- '  
4.87 x lo- '  
4.48 

2.24 

I I I I I I I I 

Annual 
Value 1 2.30 10-1 1 ; . 3 2 x 1 0 - ~  

NOT APPLICABLE 

NOT APPLICABLE 

NONE 

2.32 x 

NONE 

NONE 

1 Ap r i l -79  
I 

NOT APPLICABLE I NONE 

NOT APPLICABLE 

May-79 I NONE 

NOT APPLICABLE 1 . NONE I 

NOT APPLICABLE 

NOT APPLICABLE 

NONE 

NONE 

NONE June-79 

 he OSU operat ional  p o i i c y  i s  t o  subtract  on ly  de tec to r  background from our water ana lys i s  data and no t  background 

,-. r a d i o a c t i v i t y  I n  the C o r v a l l i s  c i t y  water. 

NONE I HOTAPPLlCABLE 

NONE 

" ' ~ o t a l  volume o f  e f f l u e n t  p lus d i l u e n t  does no t  take i n t o  considerat ion the add i t i ona l  mix ing w i t h  approximately 95,000 t o  11 5,000 
gal lons per year o f  l i q u i d s  and sewage normal ly  discharged by the Radiat ion Center complex i n t o  the same san l ta ry  sewer system. 

NONE 

NONE 

NONE I NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NONE NOT APPLICABLE 

NONE 

NONE 

NONE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE NOT APPLICABLE NONE . 



Table V - i  

MONTHLY SUMMARY OF GASEOUS WASTE DISCHARGES FOR THE YEAR 

JULY 1, 1978 THROUGH JUNE 30. 1979 

( " ~ o u t i n e  gamna spectroscopy eva lua t ion  o f  t he  gaseous r a d i o a c t i v i t y  i n  the stack discharge ind i ca ted  t h a t  i t  was v i r t u a l l y  a l l  Argon-41. 

( 2 ) ~ v a 3 u a t i o n  .o f  t he  p a r t i c u l a t e  r a d i o a c t i v i t y  i n  the s tack discharge confirmed i t s  o r i g i n  as n a t u r a l l y  occu r r i ng  radon daughter products, 
predominantly lead-214 and bismuth-214, no t  associated w i t h  reac to r  operat ions.  

Date o f  
IDischrr e 

(Month! 

I 
Ju l  y-78 

August-78 

To ta l  
Est imated 

R a d i o a c t i v i t y  
Released 
(Cur ies)  

1.57 

1.04 

To ta l  
Est imated 

Q u a n t i t y  o f  
Argon-4 

Releasedll) 
(Cur ies)  

1.57 

1.04 

To ta l  Est imated 
Q u a n t i t y  o f  

R a d i o a c t i v i t y  i n  
P a r t i c u l z t e  Form 
w i t h  H a l f -  

>8 Oaps( $Ife 
(Cur les)  

NONE 

NONE 

NONE 

NONE 

1 September-78 

I October-78 

November-78 

December-78 

January-79 

February-79 

March-79 

A p r i l - 7 9  

Estimated Average 
Atnospheric 

D i l u t e d  
Concentrat ion o f  

Arrpn-41 a t  
Po in t  o f  Release 

( reac to r  s tack)  
(vCi /cc)  

1.03 

6.83 x lo-' 

Average 
Concentrat ion 

o f  Radioact ive 
P a r t i c u l a t e s  
Released Wi th  

Ha1 f - L i f e  >8 Oays 
(Cur ies)  

NOT APPLICABLE 

NOT APPLICABLE 

Percent o f  the 
Appl i c a b l e  

MPC fo r  D i l u t e d  
Concentrat ion 

o f  Argon-41 a t  
Po in t  o f  Release 

( r e a c t o r  s tack )  
(%) 

2.58 

1 .71 

1 .04 

3.44 x l o - 8  

1 .19 x lo-' 

5.91 x lo- '  

4.11 x lo-' 

7.08 x 1 o-' 

1.96 x lo- '  

1.29 x 

NOT APPLICABLE 

NOT APPLICABLE 

2.60 

0.86 

0.30 

1 .48 

1.03 

1.77 

0.49 

3.22 

1 .53 1 1 .53 

May-79 

June-79 

Annual 
Value 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

Estimated Average 
Concentrat ion o f  
Other S i g n i f i c a n t  
Radionucl ides i n  

Discharge i f  
i 2 O I  o f  the 

Appl i c a b l  e MPC 
(vCi /cc)  

NOT APPLICABLE 

NOT APPLICABLE 

0.52 

0.54 ; 0.54 

0.58 , 0.58 

10 62 10.62 

3.57 x l o - 8  

3.92 x lo-' 

5.97 x l o - 8  

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

Percent o f  
MPC i f  the 

Estimated 
Release was 
>20% o f  the 

Appl i cab l  e 
MPC 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 0.52 

NONE / NOT APPLICABLE 

NONE ' NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

0.17 i 0.17 

0.90 1 0.90 

0.62 1 0.62 

0.97 1 0 97 

0.29 1 0.29 

1 .89 j 1.89 

NONE 

NONE 

NONE 

NOME 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 
- 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

NOT APPLICABLE 

0.89 NONE I NOT APPLICABLE 

0.98 I NONE I NOT APPLICABLE 

1.49 
1 

NONE NOT APPLICABLE 



Tab le  V-3 . . " 

. . 
. . 

ANNUAL SUMMARY OF SOLID WASTE DISCHARGES 

FOR THE YEAR JULY 1 , 1978 THROUGH JUNE 30, 1979 . . 

( " ~ 1 1  s o l i d  waste i s  t r a n s f e r r e d  t o  o u r  waste di ,sposal  s e r v i c e  vendor,  
Nuc lear  Eng ineer ing  Company, f o r  b u r i a l  a t  t h e i r  i n s t a l l a t i o n  a t  
Rich land,  Washington. T rans fe r  takes p l ace  a t  Oregon S t a t e  U n i v e r s i t y ,  
R a d i a t i o n  Center,  C o r v a l l i s ,  Oregon. 

T o t a l  Amount 
of  Sol i d  Waste 

Packaged 
, (cubic  . f e e t )  

9.50 

De tec tab le  
Radionucl  i des  

i n  t h e  Waste 

Cobal t - 6 0  ' 

I r on -59  

Sodi um-24 

Manganese-56 

~ h r d m i  um-51 

-Sel enium-75 

T o t a l  Q u a n t i t y  
o f  R a d i o a c t i v i t y  

i n  S o l i d  Waste 
( c u r i e s )  

6.51 

Dates o f  Shipment 
and D i s p o s i t i o n ( 1 )  

! 

December 12, 1978 1 
i 

,May 22, 1979 

I 



. . Tab1 e v.-4 
. . 

ANNUAL SUMMARY OF RADIATION EXPOSURE RECEIVED 

BY FACILITY PERSONNEL AND VISITORS FOR THE 

YEAR JULY 1 , 1978 THROUGH JUNE 30, 1979 

( 1 ) 0 ~ ~  TRIGA r e a c t o r  p o l i c y  does n o t  n o r m a l l y  a l l o w  peop le  i n  t h e  v i s i t o r  ca tego ry  
t o  become a c t i v e l y  i n v o l v e d  i n  t h e  use o r  h a n d l i n g  o f  r a d i a t i o n  o r  r a d i o a c t i v e  
m a t e r i a l s .  There fo re ,  e x t r e m i t y  dos imete rs  a r e  n o t  n o r m a l l y  necessary  and no 
v i s i t o r  da ta  a r e  a v a i l a b l e  f o r  e x t r e m i t i e s .  

i 

Personnel  Group 

F a c i l i t y  Ope ra t i ng  
Personnel 

Key F a c i l i t y  
Research Personnel 

I F a c i l  i t y  V i s i t o r s  : 

F i l  m Badges 

Pocket Dosimeters 

Average Annual Exposure 
f o r  Each Personnel Group 

Whole Body 
(mRem) 

8.00 

0 .OO 

0 .OO 

1 .OO 

G rea tes t  I n d i v i d u a l  
Exposure p e r  Personnel  Group 

E x t r e m i t i e s  
(mRem ) 

208 .OO 

82 .OO 

( 1  1 
( 1  

Whole Body 
(mRem) 

30 .OO 

0 .OO 

0 .OO 

25 .OO 

E x t r e m i t i e s  
(mRem) 

680 .OO 

450 .OO 

( 1 )  

(1 1 



Tab le  V-5 

ANNUAL SUMMARY OF RADIATION LEVELS AND 

CONTAMINATION LEVELS OBSERVED D U R I N G  

ROUTINE RADIATION SURVEYS FOR THE 

YEAR JULY 1  ,, 1  978 THROUGH JUNE 30, 1979 

(1)No con tam ina t i on  was fou'nd a t  t h e  des igna ted  ' l oca t i ons  d u r i n g  t h e  e n t i r e  
r e p o r t i n g  p e r i o d .  The 370 dpm/100 cm2 va lue  used i n  t h i s  t a b l e .  i s  based 
on t h e  normal be ta  e f f i c i e n c y  and a  - n e t  coun t  r a t e  equal t o  t h e  normal 
background countSng r a t e  f o r  t h e  p o r t a b l e  survey meters r o u t i n e l y  used 
fn t h e  f i e l d  t o  screen f o r  r a d i o a c t i v e  con tamina t ion  ( i . e . ,  f i e l d  measure- 
ments would no rma l l y  have t o  show a  gross coun t i ng  r a t e  equal t o '  t w i c e  t h e  
normal background coun t i ng  r a t e  b e f o r e  con tamina t ion  woul d  be cons idered  
p r e s e n t ) .  However, i n  a d d i t i o n  t o  normal f i e 1  d  ' sc reen ing ,  smears suspected 
o f  c o n t a i n i n g  removable r a d i o a c t i v e  con tam ina t i on  a r e  r o u t i n e l y  counted i n  
a  more s e n s i t i v e  r a d i a t i o n  d e t e c t i o n  system. Based on usual  c o u n t i n g  t imes, 
a  normal i ns t rumen t  coun t i ng  e f f i c i e n c y  and a normal background coun t i ng  r a t e ,  
d u r i n g  t h e  c u r r e n t  r e p o r t i n g  p e r i o d  such a  d e t e c t i o n  system t y p i c a l l y  p ro -  
v i ded  a  l owe r  l i m i t  o f  d e t e c t i o n  (LLD) a t  95% con f idence  o f  approx imate ly  
11-12 dpm f o r  t h e  r a d i o n u c l i d e s  norma l l y  expected t o  be on t h e  smears. 
Smearing e f f i c i e n c y  f o r  r a d i o a c t i v i t y  removal i s  c o n s e r v a t i v e l y  assumed t o  
be %lo%,  and p o s i t i v e  smear r e s u l t s  would u s u a l l y  be mu1 t i p 1  i e d  by 10 be fo re  
. f i n a l  convers ion  t o  dpm/100 cm2. 

~ o c a t i  on 

Reactor Top 

Sampl e  Hand1 i ng 
Area 

Reactor Room F l o o r  

Beam P o r t  F a c i l  i t i e s  

Demineral i z e r  Tank 

Class Experiments 

(2 )Not  an a p p l i c a b l e  .measurement. 

D i r e c t  R a d i a t i o n  Level s  
(mRem/hr ) (fiy+neu t r o n s  ) 

Contaminat ion Leve ls  
(dpm/100 cm2) ( f i y ) ( l )  

Maximum 

100 .OO 

100 .OO 

50 .OO 

50 .OO 

I n s i d e  
S h i e l d  

Avg. Max. 

5.00 75 .OO 

215.00 

Average 

< 1  .OO 

< 1  .OO 

c 1  .OO 

< 1  .OO 

Outs ide 
S h i e l d  

Avg . Max. 

<I .OO 

Average 

- < 370 

- .  < 370 

- < 370 

- < 370 

Outs i de 
S h i e l d  

Avg. Max. 

10.00 ( 2 )  

Maximum 

- < 370 

- < 370 

- < 370 

- c 370 

I n s i d e  
S h i e l d  

Avg. Max. 

- < 1.00 

( 2 )  - 4.370 

- < 370 

- 370 

- < 370 
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F i g u r e  V - 1  

DEMINEPALI Z E R  HEAT OPERATING-AREA FILM BADGE MONITOR 

PLAT FORM EXCHANGER LOCATIONS FOR THE TRIGA REACTOR 
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Figure V-2 . . 

' 

AREA RADIAT ION MONITOR LOCATIONS FOR 'THE 
. . 

TR IGA AND AGN REACTORS., AND THE TRIGA REACTOR AREA FENCE . 
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Table V-6 ' . 

TOTAL DOSE EQUIVALENT RECORDED ON OPERATING-AREA FILM BADGE'MONITORS 

LOCATED INSIDE THE TRIGA REACTOR FACILITY FOR THE YEAR 

JULY 1, 1978 THROUGH JUNE 30, 1979 

T o t a l  Recorded, mRem f o r  t h e  Year J u l y  1,  1978 
Loca t i on (1 )  Through June 30, 1979(2) ( 5 )  

MRCTNE 0 

MRCTSE 0(3)  

MRCTSW 0 

MRCTNW 15 

MRCTWN 0 
. . 

MRCTEN 0 

' MRCTHXS 0 ( 4 )  

MRCTHXW 0 

(1)These l o c a t i o n s  do n o t  r ep resen t  r a d i a t i o n  .exposure th rough an e x t e r i o r  
w a l l  d i r e c t l y  i n t o  an u n r e s t r i c t e d  area.  

( 2 ) T o t a l  s do n o t  i n c l  ude n a t u r a l  background c o n t r i  b u t i o n .  

( 3 )  F i l m  badge o p p o s i t e  s u b c r i t i c a l  p i 1  e ,  S h i e l d  f o r  s u b c r i  t i c a l  p i 1  e 
compl e ted  February 23, 1.972. 

( 4 ) F i l m  badge o p p o s i t e  p a r t i c u l a t e  f i l t e r  f o r  r e a c t o r  p r ima ry  wate r  c leanup 
system. S h i e l d  around t h i s  f i l t e r  was completed J u l y  10, 1972. 

(5)These area f i l m  badge mon i to rs  a r e  exchanged on a month ly  . i n t e r v a l ,  and 
t h e  t o t a l  mRem va iue  r e f l e c t s  t h e  summation o f  r e s u l t s  f rom -12 d i f f e r e n t  
f i l m  packets .  



Table V-7 

TOTAL DOSE EQUIVALENT AT THE TaIGA 

REACTOR AREA FENCE FOR THE YEAR 

JULY 1  , 1978 THROUGH JUNE 30, 1979 

Total Recorded mRem f o r  the Year 
Ju ly  1  , 1978 Through Jcne 30, 

Locat ion(1)  1979 Based on R.D. Co. TLD's (8)  

MRCFE-1 124.0 

MRCFE-2 140 .O 

MRCFE-3 146.0 

MRCFE-4 137 .O 

MRCFE-5 138.0 

Tota l  Calculated mRem f o r  the Year 
J u l y  1, 1978 Through June 30, 

1979 Based on the Annual Average 
Total Recorded mRem f o r  the Year J u l y  1, 1978 vR/hr Exposure Rate Measured 

Through June 30, 1979 Based on OSU TLD's (3) (4)(8)  at 7) 

54.0 t 9.7(5! 72.0 11.0 (6 )  7 1 . 0 + 2 0 . 0  . 

57.0 t 13.9 76.0 5 15.4 75.0 i 17.0 

49.0 t 15.1 65.0 r 16.3 74.0 f 20.0 

47.0 i 9.2 63.0 t 10.4 77.0 + 22.0 

44.0 i 10.6 59.0 r 11.8 62.0 22.0 

 he TRIGA reac to r  area fence was i n s t a l l &  September 15. 1972. 

( 2 ' ~ a d i a t i o n  Detect ion Company (R.D. Co.), P t .  View, C a l i f o r n i a ,  TLD t o t a l s  i nc lude  an annual na tu ra l  background c o n t r i b u t i o n  o f  115.0 mRem f o r  
the repor t i ng  per iod.  

( 3 f 0 ~ ~  fence TLD t o t a l s  i nc lude  a  measured three calendar quar ter  natura l  background c o n t r i b u t i o n  o f  52.0 t 13.1 mRem f o r  data i n  the l e f t  column (see 
footnote 51, and a  ca lcu la ted  fou r  calendar quar ter  annual na tu ra l  background c o n t r i b u t i o n  o f  iO.0 r- 14.9 mRem f o r  data i n  the r i g h t  column (see 
footnotes 5  and 6 ) .  

( 4 } +  values represent the standard d e v i a t i o n  a t  the 95% confidence l e v e l .  

( 5 1 i o t a l  mRem values shown i n  t h i s  column are based on data from on ly  three calendar 4uar ters .  During the 1978-79 r e p o r t i n g  per iod,  one 
quar te r ' s  data ( t h e  t h i r d  quar ter  o f  1978, which i s  the f i r s t  quar ter  o f  the c u r r e n t  r e p o r t i n g  per iod)  were completely i nva l ida ted  due t o  TLD 
equipment mal funct ion.  

( 6 1 ~ o t a l  mRem values shown i n  t h i s  column a; est imated annual ( f o u r  calendar quar te r )  values f o r  each l d c a t i o n .  The-estimated values were 
der ived by summing the three quar ters  o f  measured data and a  f o u r t h  value obtained by averaging the three quar ters  o f  measured data. The 
l a t t e r  value ( t h e  average o f  the three measured quar ters)  was used t o  represent the best  est imate o f  the missing quar te r ' s  data f o r  the . 

' 1978-79 r e p o r t i n g  per iod.  

 he annual average microroentgen (uR) per hour exposure r a t e  for  each l o c a t i o n  was determined IJY averaging 26 separate uR/hr measurements . 
taken a t  2  week i n t e r v a l s  throughout the year .  The t o t a l  mRem f o r  the per iod was ca lcu la ted  by m u l t i p l y i n g  t h i s  average pR/hr value by 
8760 hours per year and then conver t ing microroentgens t o  m i l l i r e m .  Normal ~ lR /h r  values f o r  the U.S. ( t e r r e s t r i a l  p lus cosmic radiat ion)  
range between about 7.0 and 11.0 pR/hr ( b f .  l ) ( e x c l u d i n g  areas o f  unusual ly h igh  na tu ra l  r a d i o a c t i v i t y ) .  These exposure ra tes  correspond 
t o  annual dose equiva lent  t o t a l s  o f  about 59 t o  93 mRem per year. The U.S. EPA (Ref. 2.3) est imates the t o t a l  annual t e r r e s t r i a l  p lus cosmic dose equiva lent  f o r  Oregon t o  be about 110 mRem per year. 

("TLO mon i to r ing  packets are exchanged on a  q u a r t e r l y  i n t e r v a l .  





ANNUAL AVERAGE CONCENTRATIONS OF GROSS BETA RADIOACTIVITY 

FOR OFFSITE ENVIRONMENTAL SOIL, WATER, AND VEGETATION 

SAMPLES FOR THE YEAR JULY 1 , 1978 THROUGH JUNE 30, 1979 

Sample I d e n t i f i c a t i o n  Number, Annual Average Concent ra t ion  o f  Gross 
Type & Repo r t i ng  U n i t s  Beta R a d i o a c t i v i t y  (minus 3H) (1  ) ( 2 )  ( 3 )  

3 - s o i l  ( F IC i  
gram o f  d r y  s o i l  ) 5.43 x - + 2.33 x 

C i 
(gram o f  d r y  s o i l  ) 

4.44 - + 2.00 

uC i  
20-soi1 (gram o f  d r y  s o i l  1 5.26 x + 2.15 x - 

uCi  
21-soi1 (gram o f  d r y  s o i l  1 6.90 x + 2.87 x - 

uCi '  
( g ram o f  d r y  ash 1 

C i 1 6-grass (gram o? d r y  ash 
9 . 3 1  x 2.98 x - 

C i 1 -4 ' 

7-grass (gram o y  d r y  ash 1.67 x 10 + 2.86 x - 



Sampl e I d e n t i f i c a t i o n  Number, Annual Average concent ra t ion  o f  ~ k o s s  
Type & Reporting. Units .Beta ~ a d i o a c t i v i t y  '(minus 3 ~ ) ( l ) ( Z )  (3)  . ., 

. . 
. . .  

pCi 
8-grass (gram of d ry  ash 1 

pCi 1 (gram of  dry ash 
1.20 - + 2 . 3 4 ~  lo-6 

vCi 
(gram of dry  ash 1.48 x - + 3.15, x 

v C i 
(gram of dry  ash 1 

pCi 
13-grass (gram of dry  ash 1 

p C i 1 14-grass (- gram of d ry  ash 9.59 lo-' - + 2.85 x 

v C i  
15-grass (gram of  dry  ash 1 9.11 x - + 2.38 x 1 0 ' ~  

16-grass ( 'vCi 
gram of  dry ash 1 

vCS 
17-grass (gram of  dry  ash 

vCi 
18-grass (gram o f  dry  ash 1 

pCi ' 

22-grass (gram of  dry  ash 1 

(1 )+ - values r ep resen t  the standard devia t ion  a t  t h e  95% confidence l eve l  . 
(2)Annual average concentrations were ca l  cul a t ed  using sampl e resul  t s  

which exceeded t h e  lower l i m i t  of  de tec t ion  (LLD), except t h a t  sample 
r e s u l t s  which were z t h e  L L D  were averaged i n  a t  t h e  corresponding LLD 
conce 'ntrat ion.  ' 



( 3 ) ~ o r  t h i s  r e p o r t ,  t h e  l owe r  l i m i t  o f  d e t e c t i o n  (LLD) has been de f ined  
as t h e  s m a l l e s t  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  i n  a  sample 
t h a t  has a  95% p r o b a b i l i t y  o f  be ing  de tec ted  (4.66 t imes  t h e  s tandard  
d e v i a t i o n  o f  t h e  average background va lue  ob ta i ned  w i t h  a  b l ank  sample, 
p rov ided  t h e  r e l a t i v e  s tandard  d e v i a t i o n  o f  t h e  background [ t h e  co- 
e f f i c i e n t  o f  v a r i a t i o n ]  i s  l e s s  t han  25%). For t h e  y e a r  J u l y  1,  1978 
th rough June 30, 1979, t h e  LLD f o r  gross B i n  wa te r  samples averaged 
2.20 x- pC i /cc  and ranged between 2.37 x l o - *  pC i /cc  and 2.02 x 10-8 
pC i / cc .  For gross B i n  v e g e t a t i o n  samples t h e  LLD averaged 5.70 x 
pCi/gm and ranged between 1.1 2  x 1  0-5 pCi/gm and 8.97 x 1  o ' ~  vCi/gm. 
For gross B i n  s o i l  samples t h e  LLD averaged 5.77 x pCi/gm and 
ranged between 1.20 x pCi/gm and 6.1 3  x 1  0-6 pCi/gm. 

(4 )Th i s  sample l o c a t i o n  was d r y  f o r  two ca lenda r  q u a r t e r s  d u r i n g  t h e  
r e p o r t i n g  p e r i o d  ( t h e  . t h i r d  q u a r t e r  1978 and t h e  second q u a r t e r  1979).  
Therefore,  no samples were c o l l e c t e d  f o r  these i n t e r v a l s  . 



Table V-9 

ANNUAL TOTALS FOR OFFSITE AIRBORNE GAMMA MOtIITORING STATIONS FOR 

THE YEAR JULY 1. 1978 THROUGH JUNE 30, 1979 

Tota l  Calculated mRem f o r  the Year 
Ju ly  1, 1978 Through June 30, 

Total Recorded mRem f o r  the Year Total Recorded mRem f o r  the Year 1979 Based on the Annual Average 
Ju ly  1. 1978 Through June 30. 1979 July  1, 1978 Through June 30, 1979 uR/hr Exposure Rate Measured a t  

Moni tor ing S t a t i o n  Based on R.D. Co. TLD1s( l ) (9)  Based on Standard OSU TL01s(4)(5)(9)  Each Locat ion(5)(8)  

( " ~ a d i a t i o n  Detect ion Company (R.D. Co.). i t .  View. C a l i f o r n i a .  TLD t o t a l s  i cc lude  an annual na tu ra l  background c o n t r i b u t i o n  o f  115.0 mRem '. 
f o r  the repor t i ng  per iod.  

( 2 ) ~ o n i t o r i n g  s ta t ions  coded w i t h  an "C" con ta in  one standard OSU TLD moni tor ing pack on ly .  (No'. R.D. Co. TLD pack.) 

( 3 ) ~ o n i t o r i n g  s ta t ions  coded w i t h  an "L" conta in one R.D. Co. TLD monitoring pack. two 0-200 mRem gamma pocket dosimeters and one 
standard OSU TLD moni tor ing pack. 

( 4 ) 0 S ~  o f f s i t e  a l rborne gamma TLO t o t a l s  i nc lude  a measured th ree  calendar quar ter  na tu ra l  background c o n t r i b u t i o n '  o f  45.0 t 11.1 mRem f o r  data i n  ' 
the l e f t  column (see footnote 6), and a ca lcu la ted  four  calendar quar ter  annual na tu ra l  background c o n t r i b u t i o n  o f  60.0 t 1 2 . 5  nrRem f o r  data i n  
the r i g h t  column (see footnotes 6 and 7). . . 

(5 )+  values represent the standard dev ia t ion  a t  the 95% confidence l e v e l .  

( 6 ' i o t a l  mRem values shown i n  t h i s  column are based on data from on ly  three calendar quar ters .  During the 1978-79 r e p o r t i n g  per lod,  one 
quar te r ' s  data ( t h e  t h l r d  quar ter  o f  1978, which i s  the f l r s t  quar ter  o f  the cu r ren t  r e p o r t i n g  per iod)  were completely i nva l ida ted  due 
t o  TLD equipment ma1 func t ion .  

( 7 ) ~ o t a l  m~em values shown i n  t h i s  column are e s t i ~ ~ ~ a t e d  annual ( f o u r  calendar quar te r )  values f o r  each l o c a t i o n .  The estimated values 
were der ived by summing the three quar ters  o f  measured data and a fou r th  value obtained by averaging the three quar ters  o f  measured 
data. The l a t t e r  value ( t h e  average o f  the three measured quar ters)  was used t o  represent the best  est imate o f  missing quar te r ' s  data ' ' 

f o r  the 1978-79 r e p o r t i n g  per iod.  
, 

 he annual average microroentgen (IIR) per hour exposure r a t e  f o r  each l o c a t i o n  was determined by averaging 26 separate "R/hr measurements 
taken a t  2 week i n t e r v a l s  throughout the year .  The t o t a l  mRem fo r  the pe r iod  was ca lcu la ted  by mu1 t i p l y l n g  t h i s  average ,,R/hr value by 
8760 hours per year and then conver t ing microroentgens t o  m i l  1  irem. Normal uR/hr values f o r  the U.S. ( t e r r e s t r i a l  p lus cosmic r a d i a t i o n )  
range between about 7.0 and 11.0 uR/hr (Ref. l ) ( e x c l u d i n g  areas o f  unusual ly  h igh  na tu ra l  r a d i o a c t i v i t y ) .  These exposure ra tes  correspond 

' 

t o  annual dose equiva lent  t o t a l s  o f  about 59 t o  93 mRem per year. The U.S. EPA (Ref. 2.3) estimates the t o t a l  annual t e r r e s t r i a l  p lus 
cosmic dose equiva lent  f o r  Oregon t o  be about 110 mRem per year .  

("TLD moni tor ing packets are evchanged on a q u a r t e r l y  i n t e r v a l .  
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