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1. INTRODZCTION 

T h i s  r e p o r t  d e . s c r i b e s  a p a r t  o f  t h e  d e a c t i v a t i o n  of t h e  
B l i z z a r d  P r o j e c t  a s  a  r e s u l t  o f  t h e  m o r a t o r i u m  p l a c e d  on  
u ran ium e x p l o r a t i o n  a n d  m i n i n g  by t h e  p r o v i n c e  o f  B r i t i s h  
Columbia .  I n  p a r t i c u l a r ,  core b u r i a l  p r o c e d u r e s  a re  d e s c r i b e d .  

On May 2 8  a n d  2 9 ,  a  r e p r e s e n t a t i v e  f rom t h e  B r i t i s h  
Columbia  Depar tmen t  o f  Mines v i s i t e d  t h e  B l i z z a r d  P r o p e r t y  
t o  se lec t  d r i l l  core f rom 4 4  d r i l l  h o l e s  r e p r e s e n t i n g  
l i t h o l o g i e s  a n d  m i n e r a l i z a t i o n  t h r o u g h o u t  t h e  d e p o s i t  for 
r e s e a r c h  p u r p o s e s ,  

Dur ing  t h e  p e r i o d  J u n e  11 t o  1 3 ,  1 9 8 0 ,  diamond d r i l l  
cores, p e r c u s s i o n  a n d  r o t a r y  d r i l l i n g  c h i p s ,  a s s a y  p u l p s  
a n d  core sa inple  r e jec t s  were removed f rom t h e  m e t a l  c o r e  
b u i l d i n g  a t  L a s s i e  Lake a n d  t r a n s p o r t e d  t o  a b u r i a l  s i t e  a t  
t h e  s o u t h  e n d  o f  t h e  B l i z z a r d  d e p o s i t .  T h i s  work p rogram 
was c a r r i e d  o u t  u n d e r  Ore Removal P e r m i t  AECB - ORP - 1 2 5  -0 
a u t h o r i z e d  by t h e  A t o m i c  E n e r g y  C o n t r o l  Board  d a t e d  J u n e  5 ,  
1 9 8 0 .  The E l i n i s t r y  o f  E n e r g y ,  Mines  a n d  P e t r o l e u m  R e s o u r c e s  
o f  B r i t i s h  Co lumbia  was also c o n s u l t e d  p r i o r  t o  t h e  commencement 
o f  t h e  program.  

The c o r e  s t o r a g e  f a c i l i t y ,  t r a i l o r s  and  e q u i p m e n t  were 
removed f rom t h e  L a s s i e  Lake camp s i t e  o n  J u n e  15. 

An a c c u r a t e  s u r v e y  o f  t h e  c o r e  b u r i a l  s i t e  a n d  r e v e g e t a t i o n  
of b o t h  t h e  L a s s i e  Lake c a m p s i t e  a n d  t h e  core burizl s i t e  
are  y e t  t o  be c o m p l e t e d .  

2 ,  LOCATION AND ACCESS 

The B l i z z a r d  P r o p e r t y  i s  s i t u a t e d  53 a i r  k i l o m e t r e s  
s o u t h e a s t  o f  Kelowna, s o u t h e r n  B r i t i s h  Columbia i n  N.T.S. 
82E/10W a n d  i s  c e n t e r e d  o n  1 1 8  O 5 4 '  w e s t  l o n g i t u d e  and 4 9  O37' 
n o r t h  l a t i t u d e -  

Access t o  t h e  p r o p e r t y  f rom Kelowna i s  v i a  Highway 33,  
t h e  T r a p p i n g  C r e e k  l o g g i n g  r o a d  and  t h e  L a s s i e  Lake f o r e s t r y  
r o a d .  T o t a l  d r i v i n g  d i s t a n c e  is a b o u t  8 0  k i l o m e t r e s  and  a . 

oneway m o t o r  v e h i c l e  t r i p  t a k e s  l e s s  t h a n  o n e  a n d  h a l f  
h o u r s ,  An a l t e r n a t e  a n d  s l i g h t l y  s h o r t e r  r o u t e  f r o m  Highway 
3 3  is  t h e  B i g  W h i t e  S k i  resort  r o a d  t o  t h e  B i g  W h i t e  - Trap?-ing 
C r e e k  l i n k  r o a d .  The p r o p e r t y  may a l s o  be a p p r o a c h e d  f rom 
t h e  s o u t h  v i a  t h e  B e a v e r  C r e e k  r o a d  be tween  B e a v e r d e l l  and  
C h r i s t i a n  V a l l e y  and  t h e  n o r t h  - s o u t h  C u p  Lake - L a s s i e  
Lake f o r e s t r y  r o a d .  ( S e e  F i g u r e  1) 



3 .  WORK PROGRAM 

On May 28  and  2 9 ,  1 9 8 0 ,  r e p r e s e n t a t i v e s  f rom Norcen 
Energy  R e s o u r c e s  L i m i t e d  ( G l e n  McWill iams)  and  t h e  B r i t i s h  
Columbia  Depar tmen t  o f  Mines ( J o h n  Kwong) v i s i t e d  t h e  B l i z z a r d  
P r o p e r t y  t o  co l l ec t  diamond d r i l l  cores from t h e  B l i z z a r d  
d e p o s i t  f o r  r e s e a r c h  by t h e  B.C.D.M. Samples  c o l l e c t e d  a r e  
d e s c r i b e d  i n  t h e  Appendix .  

On J u n e  11, 1 9 8 0 ,  t h e  c o r e  b u r i a l  p rogram commenced and 
was c o m p l e t e d  o n  J u n e  1 3 ,  1980 .  The f o l l o w i n g  p e r s o n n e l  
a s s i s t e d  i n  t h e  p r o j e c t :  

E. L a r a b i e ,  P.Eng. ,  F i e l d  S u p e r i n t e n d e n t ,  B l i z z a r d  
P r o p e r t y ,  s u p e r v i s e d  l o a d i n g  d r i l l  cores a t  core 
s t o r a g e  f a c i l i t y .  

T. T u r n e r ,  P .Geol . ,  E x p l o r a t i o n  S u p e r v i s o r  - Uranium, 
s u p e r v i s e d  u n l o a d i n g  o f  d r i l l  cores a t  b u r i a l  s i t e .  

P e t e r  O l i n g e r  - J o h n  Deere t r ac to r  ( f o r k  l i f t )  o p e r a t o r ,  
l o a d e d  core b o x e s  on  f l a t  bed t r u c k s .  

J o h n  O l i n g e r  - C a t e p i l l a r  966C ( f r o n t  end  l o a d e r )  
operator,  core b u r i a l  s i t e .  

Mike L a r a b i e  - a s s i s t a n t  ( l o a d i n g  and  u n l o a d i n g ) .  

B u s t e r  D i l l o n  - c a t e p i l l a r  TD 20C o p e r a t o r ,  p r e p a r a t i o n  
of b u r i - a 1  s i t e  and  c o v e r e d  core b o x e s  w i t h  minimum o f  
t w o  metres o f  o v e r b u r d e n .  

Kevin  Jenaway - t e m p o r a r y  h e l p ,  b a n d i n g  c o r e  boxes ,  
l o a d i n g  and  u n l o a d i n g .  

K e i t h  Cooper  - t empord ry  h e l p ,  b a n d i n g  core box2s, 
l o a d i n g  and  u n l o a d i n g .  

Dare1 B a r k e r  - t e m p o r a r y  h e l p ,  b a n d i n g  core boxes ,  
l o a d i n g  and  u n l o a d i n g .  

E r i c  S w i n d e r s  - t e m p o r a r y  h e l p ,  b a n d i n g  core b o x e s ,  
l o a d i n g  and  u n l o a d i n g .  

I n i t i a l  work c o n s i s t e d  of p r e p a r a t i o n  o f  t h e  b u r i a l  
s i t e  a t  t h e  s o u t h  e n d  o f  t h e  B l i z z a r d  m p o s i t  u s i n g  a C a t e p i l l a r  
TD-20C. The e x c a v a t i o n  measured  a p p r o x i m a t e l y  60 m e t r e s  
l o n g  and  1 0  metres wide and was a p p r o x i m a t e l y  3 metres d e e p .  
The s e l e c t e d  s i t e  w a s  c e n t r a l l y  l o c a t e d  a t  2130 N, 6 0  6 ,  o n  
t h e  s u r v e y e d  g r i d  o n  t h e  B l i z z a r d  P r o p e r t y .  T h i s  s i t e  was  
s e l e c t e d  f o r  t h e  f o l l o w i n g  r e a s o n s :  



a )  The s o u t h e r n  end  o f  t h e  d e p o s i t  is n o t  o v e r l a i n  by t h e  
b a s a l t  c a p  and t h e  m i n e r a l i z a t i o n  a s  i n d i c a t e d  i n  t h e  
r a d i o m e t r i c  l o g s  i n  R o t a r y  d r i l l  h o l e  number 4 7  i s  w i t h i n  
4 metres o f  t h e  s u r f a c e .  T h e r e f o r e  a n  e x c a v a t i o n  c o u l d  
be  made by d i g g i n g  a t r e n c h  i n  t h e  l o o s e l y  c o n s o l i d a t e d  
T e r t i a r y  s e d i m e n t s  w i t h o u t  d i s t u r b i n g  t h e  d e p o s i t  and 
a l s o  e n s u r e  t h a t  t h e  core b o x e s  c o u l d  b e  c o v e r e d  w i t h  
a minimum o f  2 m e t r e s  o f  g l a c i a l  o v e r b u r d e n  a n d  T e r t i a r y  
s e d i m e n t s .  

b )  T h i s  s i t e  l i e s  w i t h i n  a n  a r e a  i n  which  Norcen  comple t ed  a n  
e n v i r o n m e n t a l  b a s e l i n e  s t u d y .  

The m a t e r i a l  s e l e c t e d  f o r  b u r i a l  c o n s i s t e d  of diamond 
d r i l l  cores, p e r c u s s i o n  and  r o t a r y  d r i l l i n g  c h i p s  a n d  
s a m p l e  p u l p s  and  re jects  which  were b e i n g  s t o r e d  o n  t h e  
B l i z z a r d  P r o p e r t y  i n  a m o d u l a r  s t e e l  s t r u c t u r e  a t  t h e  n o r t h  
e n d  o f  L a s s i e  Lake. The t o t a l  amount o f  core is 11 559 m and  
t h e  t o t a l  w e i g h t  o f  p u l p s  a n d  r e jec t s  is  8 3 9 1  k g  f o r  a  t o t a l  
combined  volume o f  9 3  c u b i c  metres. The t o t a l  l e n g t h  of 
u r a n i f e r o u s  core is  1 354  metres and  i n c l u d i n g  t h e  p u l p s  and  
r e j ec t s  c o n t a i n s  1 6 . 3  kg  of U.  The diamond d r i l l  cores were s t o r e d  
i n  c o n v e n t i o n a l  wooden core b o x e s  which  were s e a l e d  by m e t a l  
b a n d i n g .  The r e m a i n i n g  mater ia l  ( i e .  p u l p s ,  r e j ec t s  and  
d r i l l i n g  c h i p s )  were k e p t  i n  p l a s t i c  a n d / o r  k r a f t  p a p e r  
b a g s .  The d r i l l  core b o x e s  were t a k e n  f rom t h e  c u s t o m  made 
core r a c k s  and  p l a c e d  on  p a l l e t s  f o r  t r a n s p o r t .  Numerous 
w a l l  p a n e l s  o n  t h e  b u i l d i n g  were removed p r i o r  t o  t h e  core 
r e m o v a l  f o r - v e n t i l l a t i o n  p u r p o s e s .  

A t o t a l - o f  35 b o x e s  were . p l a c e d  o n  e a c h  pallet ( 5  f l a t  
and  7 h i g h )  and  banded t o g e t h e r  u s i n g  5 / 8 "  m e t a l  s t r i p p i n g .  
The i n d i v i d u a l  h o l e s  i n  e a c h  b u n d l e  were n o t e d  o n  t h e  t o p  
o f  t h e  b u n d l e .  Each b u n d l e  w a s  p l a c e d  o n  f l a t  bed  t r u c k s  
f o r  t r a n s p o r t a t i o n  by t h e  J O ~ R  Deere t r a c t o r .  A maximuin o f  
e i g h t  b u n d l e s  were t r a n s p o r t e d  a t  o n e  t i m e  f rom t h e  core 
s t o r a g e  f a c i l i t y  t o  t h e  b u r i a l  s i t e ,  a d i s t a n c e  o f  3 . 2  
k i l o m e t r e s  ( S e e  F i g u r e  2 ) .  A t  t h e  b u r i a l  s i t e ,  e a c h  b u n d l e  
was i n d i v i d u a l l y  t r a n s p o r t e d  f rom t h e  f l a t  bed  t r u c k  i n t o  
t h e  e x c a v a t i o n  by t h e  C a t e p i l l a r  966C f r o n t  e n d  l o a d e r .  Two 
wire c a b l e s  ( c h o k e r s )  w i t h  e n d  f a s t e n e r s  were p l a c e d  a round  
e a c h  b u n d l e  and  hooked t o  t h e  t e e t h  o f  t h e  s h o v e l  o f  t h e  
C a t e p i l l a r  966C. The s h o v e l  was ra i sed  v e r t i c a l l y  to  l i f t  
t h e  b u n d l e s  f rom t h e  f l a t  bed t r u c k .  Each b u n d l e  w a s  p l a c e d  
i n  t h e  e x c a v a t i o n  a s  shown o n  F i g u r e  4 .  The b u n d l e s  were 
t h e n  wrapped  w i t h  p o l y e t h y l e n e .  The p u l p s  and  r e j e c t s  were 
p l a c e d  i n  t h e  s h o v e l  o f  t h e  C a t e p i l l a r  966  C a n d  t r a n s p o r t e d  
f r o m  t h e  core s t o r a g e  f a c i l i t y  d i r e c t l y  t o  t h e  e x c a v a t i o n .  
Upon c o m p l e t i o n  o f  t h e  core b u n d l e  p l a c e m e n t ,  r a d i o m e t r i c  
m e a s u r e m e n t s  were t a k e n  o v e r  e a c h  b u n d l e  u s i n g  a n  Urtec 
s p e c t r o m e t e r .  The r e a d i n g s  are  shown on  F i g u r e  4 .  The 
e x c a v a t i o n  was t h e n  f i l l e d  i n  w i t h  t h e  g l a c i a l  o v e r b u r d e n  
a n d  l o o s e l y  c o n s o l i d a t e d  s e d i m e n t a r y  r o c k s .  A l l  m a t e r i a l  



d e p o s i t e d  i n  t h e  e x c a v a t i o n  was  c o v e r e d  by a minimum of two 
m e t r e s  u s i n g  t h e  C a t e p i l l a r  TD 20C. 

R a d i o m e t r i c  m e a s u r e m e n t s  wexe t a k e n  o v e r  t h e  b u r i a l  
s i t e  upon t h e  c o m p l e t i o n  o f  t h e  p r o g r a m  a t  1 5  metre i n t e r -  
v a l s .  - S p e c t r o m e t e r  l e v e l s  r a n q e d  f r o m  1 2 5  t o  1 7 5  c o u n t s  
p e r  s e c o n d ;  T h i s  i s  c o n s i d e r e d  n o r m a l  b a c k g r o u n d  l e v e l s  
s i n c e  r e a d l n g s  t a k e n  a l o n g  t h e  b a s e l i n e  whe re  n o - r a d i o a c t i v i  ty 
- ---- 
w - a s - - e n c o u n i  I n  m l l y n g  p r o d d u c e d - r e a 3 i n g s  w i t h i n  t h i s - -  

- 
_- 

. r a n q e .  A more d e t a 1 I 5 X - T e 3 C ~ I f 1 ' p t ~ i ~ C n ~ ~ o f ~ ~ ~ ~ ~ ~ t e c  s p e c t r o r e t e r  
i s  i n c l u d e d  i n  t h e  a p p e n d i x .  

Upon c o m p l e t i o n  o f  t h e  p l a c e m e n t  o f  t h e  c o r e  i n  t h e  
e x c a v a t i o n ,  a l a r g e  p o s t  was p l a c e d  v e r t i c a l l y  i n  t h e  c e n t e r  
o f  t h e  e x c a v a t i o n  p r i o r  t o  t h e  b u r i a l .  The p o s i t i o n  of t h i s  
p o s t  was  t h e n  m e a s u r e d  f rom t h e  s u r v e y e d  b a s e l i n e .  

A l l  e q u i p m e n t ,  t h e  core s t o r a g e  f a c i l i t y ,  a n d  two 
t r a i l o r s  wexe removed f r o m  t h e  L a s s i e  Lake c a m p s i t e  upon 
c o . m p l e t i o n  o f  t h e  core b u r i a l  p rog ram.  The c o n c r e t e  f o u n d a t i o n s  
were c o v e r e d  with t h e  s u r r o u n d i n g  g l a c i a l  mater ia l .  
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Province of . . . . . . . . . . . . . . . . . ...... 
British Columbia 

Ministry of (l.,::; Parliament Buildings .....-.- -.... 
~ n e r &  Mines and Victoria 

Petroleum Resources British Co!umbia 
V8V 1 X4 

Rm.105, 525 Super ior  S t . ,  V i c t o r i a ,  B.C.  1?8V 1T7 

. 
June 9, 1980 

M r .  T. J. K e v i l l e  
P r o j e c t  Manager 
Engineer ing/~nvironrnenta l  
Norcen Energy Resources Limited 
715 - 5 t h  Avenue S.W. 
Calgary,  A lbe r t a  T2P 2x7 

Dear S i r :  Re: B l i zza rd  Uranium P r o j e c t  
Close Down of Explora t ion  

I n  conf i rmat ion  of your d i s c u s s i o n s  and c 
M r .  J .  D. McDonald, Senior  Reclamation I n s p e c t o r ,  M r .  D. Smith, D i s t r i c t  
I n s p e c t o r ,  M r .  P. Chr is topher ,  Geo log i s t ,  and D r .  J. T. Fy le s ,  Senior  
A s s i s t a n t  Deputy M i n i s t e r ,  i t  i s  understood t h a t  t h e  fo l lowing  r equ i re -  
ments a r e  t o  be fol lowed.  

A. D i s p o s i t i o n  of Core 

A l l  c o r e  w i l l  be bur ied  w i t h  a  minimum cover of two metres. 

B u r i a l  s i t e  w i l l  be loca ted  a t  p o s i t i o n  which wzs agreed 
t o  a t  t h e  on - s i t e  meeting of May 13, 1980 w i t h  Nr. NcDonald 
and M r .  Smith. Locat ion i s  shown on your map KO.  200-05-106 
Map 8. B u r i a l  s i t e  t o  be surveyed i n  on complet ion of co re  
b u r i a l .  

It is understood t h a t  t h e  c o r e  boxes con ta in ing  t h e  co re  
w i l l  be bur ied  i n  sequence. It is  noted t h a t  l e s s  than  10% 
of t h e  co re  i s  r a d i o a c t i v e .  

It i s  understood t h a t  sampling t h e  c o r e  f o r  g e o l o g i c a l  pur-  
poses  h a s  been done by your own g e o l o g i s t s  and X i n i s t r y  of 
Energy, Mines and Petroleum Resources g e o l o g i s t s .  

Proper  d ra inage  t o  d i v e r t  any water  f r o n  t h e  b u r i a l  s i t e  
w i l l  be  completed. 

Revegeta t ion  of t h e  s u r f a c e  must be c m p l e t e d .  

S c i n t i l l o m e t e r  r ead ings  t o  be  taken over  b u r i a l  a r e a  and 
checked wi th  background counts .  

B .  Reclamation 

1. Revegeta t ion  of d i s tu rbed  a r e a s  must be c m p l e t e d  on those  
a r e a s  no t  reclaimed l a s t  y e a r .  



J u n e  9 ,  1980 

2 .  Drainage of rec la imed a r e a s  a r e  t o  b e  provided .  

3 .  A l l  b u i l d i n g s  and equipment a t  t he  c u p  a u s t  b e  rencved and 
I t h e  a r e a  r e v e g e t a t e d .  I t  w i l l  no t  b e  neces sz ry  t o  remove 

t h e  c o n c r e t e  founda t ion  f o r  t h e  c o r e  shed .  

4 .  It i s  noted t h e  c l e a r a n c e  has .  been g iven  by t h e  Fo re s t  Serv ice .  

C .  Environmental  monitor in^ 

1. The Y i n i s t r y  of Energy, Mines and Petroleuzl  Resources w i l l  
t a k e  over  t h e  moni tor ing  equipment and t u r a  i t  over t o  t h e  
l l i n i s  t r y  of Environment when s u i t a b l e  arra2gements  have been 
made. 

2 .  Arrangements should  be  made w i t h  M r .  D .  S ~ i t h  i n  Kamloops t o  
t u r n  over  keys  and r e c o r d s .  

3 .  I n  t h e  event  t h a t  t h e  moni tor ing  equipment is  not  used the 
equipment w i l l  b e  r e t u r n e d  t o  Norcen Energy Resources Ltd. 
The piezometer  h o l e s  w i l l  be a r e s p o n s i b i l i t y  of t h e  Min i s t ry  
of Energy, Mines and Petroleum Resources .  D r .  J. T. Fy le s  is  
working on arrangements  f o r  moni tor ing  with the  M i n i s t r y  of 
Environment . 

D .  Atomic Energy C o n t r o l  Board 

1. W e  have  been adv i sed  by t h e  A.E.C.B. t h a t  they  have given per- 
m i s s i o n  t o  Norcen f o r  b u r i a l  of t h e  c o r e  as s p e c i f i e d .  

Should f u r t h e r  c l a r i f i c a t i o n  be  r e q u i r e d ,  p l e a s e  con tac t  myself o r  
M r .  McDonald o r  M r .  Smith. Thank you f o r  your  co-opera t ion  i n  t h i s  programme. 

Yours v e r y  t r u l y ,  

VCR: JDMcD : l r  
W. Robinson, P .  Eng. 
Chief I n s p e c t o r  of Xines 

T . .  Fy l e s  
R. ?iacgregor 
J. Richardson 
E. Dawson 
Smith 
D.  ZlcDonald 
Dory (A.E.C.B.-Ottawa) 
Boydel l  (Minis t r y  of Environment) . 

Sutherland-Brown 
OIBryan 
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........,. 
Atomic Energy Ccrn;.;.:.%ion de contrde 
Control Board de iW6nergie atornique 

O;?erations Directorate 
Fuel Cycle Branch 

M r .  D.A. Sawyer 
Norcen Energy Resources Limited 
715 - 5th Avenue S. W. 
Calgary, Alberta 
T2P 2x7 

Dear M r .  Sawyer: 

Re: Norcen Energy Resources Limited Ore Removal Permit 
AECB-OW-12 5-0 

Attached please find the permit authorizing Norcen 
Energy Resources ~ i m i t e d  t o  remove for the purpose of burial  
approximately 100 cubic metres of d r i l l  core, assay pulps and rejects.  

Any questions, comments or requests for clarif icat ion relating 
t o  issues raised i n  t h i s  permit should be directed to P?, M.B. Zgola 
o r  M r .  A.B. Dory of th i s  off ice.  

Yours sincerely, 

M.B. Zgola 
Uranium Mine Division 

m3 z/mk 

. Attach. 

P.O. Box 1046 C.P. 1046 
Ottawa, Canada Ottawa, Canada 
K1 P 5S9 K1 P 5S9 



.......... 
) . . . . . . . + Atomic Enwgy Co.:::::::-sion d e contrele 

Control Board de I'energie atomic, ~e 

Opera t i ons  D i r e c t o r a t e  
F u e l  Cycle  Branch 

Xorcen El-::.:;-:.:.l;y Resources L i n i t e d  
Bl izzard  Lkanium Deposit  

B r i t i s h  Columbia 
Ore Xenoval Permit  
AECB-ORP-125-0 

Norcen Energy Resources  Limited 
715-5th Avenue S.W. 
Calgary ,  A lbe r t a  
T2P 2x7 

The Atomic Energy Con t ro l  Board hereby a u t h o r i z e s  Norcen Energy Resources 
L imi ted  (The Company) t o  remove f o r  t he  purpose of b u r i a l  approximate ly  100 
c u b i c  met res  o f  d r i l l  c o r e ,  a s s a y  pulps  and r e j e c t s  c o n t a i n i n g  approximate ly  20 
kg of uraniurn from s t o r a g e  i n  t h e  meta l  c o r e  b u i l d i n g  a t  L a s s i e  Lake a t  t h e  
s o u t h  end of t h e  B l i z z a r d  Uranium Deposit .  The B l i zza rd  Uraniuia p rope r ty  is 
l o c a t e d  i n  t h e  3kanagan Highlands of South-Central  B r i t i s h  Columbia 
approximate ly  53 km s o u t h e a s t  of t h e  c i t y  of Kelowna a t  l a t i t u d e  4g037'N., 
l o n g i t u d e  118 '56 '~ .  

Th i s  permit  i s  s u b j e c t  t o  t h e  fo l l owing  cond i t i ons :  

removal of t h e  m a t e r i a l  s h a l l  be accord ing  t o  t hc  methods and procedures ,  
and f o r  t h e  purposes  d e s c r i b e d  i n  t h e  l e t t e r  da ted  Hay 22, 1980 from Yr. 
D . 4 .  Sakzyer, P. Geol,  Manager- m ine ra l s  t o  Hr. J . H .  Jennekens,  P r e s i d e n t ,  
Atomic Energy Con t ro l  Board; 

l o a d i n g  and t r a n s p o r t  of t h e  m a t e r i a l  must be done i n  corcpliance w i th  saic> 
i n d u s t r i a l  p r a c t i c e  and a p p l i c a b l e  t r a n s p o r t  r e g y l a t i o n s ;  

t e s t s ,  a n a l y s e s ,  i n v e n t o r i e s ,  i n s p e c t i o n s  and r e p o r t s  deemed necessary  and 
r eques t ed  by t h e  Board a r e  t o  be c a r r i e d  ou t  o r  submit ted a t  o r  w i t h i n  t he  
t i m e  s t i p u l a t e d  by t h e  Board; 

t h e  n a t e r i a l  is  t o  be bu r i ed  i n  t he  B l i zza rd  o r e  body and covered by a 
rninimuu of two me te r s  of compacted l o c a l  overburden and a l l  r e a sonab l e  
measures must be taken  t o  minimize l e a c h i n g  o f .  the  n a t e r i a l  due t o  e t e r  
a c t i o n ;  

upon complet ion of t h e  proposed work, a  r e p o r t  d e t a i l i n g  the l o c a t i o n  and 
method of b u r i a l  must be f i l e d  wi th  t h e  Atonic  Energy Con t ro l  Board; 

pe r sons  appo in t ed  under s e c t i o n  12 of t he  Atomic Energy Cont ro l  Regula t ions  
s h a l l  a t  a l l  r e a sonab l e  t imes  be provided acces s  t o  the  p rope r ty  and t o  213 
p l a n s ,  d rawings ,  documents and r eco rds  p e r t a i n i n g  t o  the  de s ign ,  
cons t ruc t i on , . .  t e s t i n g  and o p e r a t i o n  a t  t he  s i t e ;  

P.O. Box 1045 C.P. 1046 
Ottawa, Canada Ortawa, Canada 
K1 P 5S9 K1 P 5S9 



Norcen Energy Resources L i z i t e d  
Bl izzard  Uraniua Depos i t  

B r i t i s h  ColuoSia 
Ore Removal P e r a i t  
AECB-ORP-125-0 

7 ,  s u b j e c t  t o  terms and c o n d i t i o n s  of t h i s  permi t ,  a l l  laws of g e 2 e r a l  
a p p l i c a t i o n  from t i n e  t o  time i n  f o r c e  i n  t he  province of B r i t i s h  Columbia 
a r e  a p p l i c a b l e  t o  and i n  r e s p e c t  of the au tho r i zed  a c t i v i t i e s  2nd must be 
complied w i th  except  t o  t he  e x t e n t  t h a t  such laws c o n f l i c t  w i t h  any f e d e r a l  
s t a t u t e  o r  o r d e r ,  r u l e  o r  r e g u l a t i o n s  made thereunder ;  

8. t h e r e  s h a l l  be s u f f i c i e n t  q u a l i f i e d  personnel  i n  a t t endance  t o  ensure  t h e  
s a f e  conduct  of t h e  au tho r i zed  work a t  a l l  t imes,  

This  l i c e n c e  comes i n t o  e f f e c t  .5"0$7 i%O and u n l e s s  s o ~ n e r  
suspended o r  revoked, e x p i r e s  on 30 August,  1980. 

tL\ --4 

DATEDat OTTAWA, t h i s  5 day of -Iuni? , 1980. 

ATOMIC ENERGY COXTROL BOAR9 
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CALGARY 

TO D. A .  Sawyer, T.J. Neville,  A .  T. Turner DATE 1 9 8 0  June 02 
i 

F ~ C M  G.  McWilliarns 

SU3iECcT Reference Samples From Blizzard Drill Cores 

The following l i s t  of samples were selected from t h e  Blizzard 
drill cores. These 144 samples were selected t o  represent the  
various l i t h o l o g i e s  p re sen t  i n  and adjacent to the ore zone. A 
complimentary set of-samples from the-same l o c a t i o n s  vas collected 
by John Kwong of the B r i t i s h  Columbia Deparhen t  of Mines and 
Petroleum Resources for research purposes. 

Attachment - 
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The US 135 u n i t  is a high-performance, d i f f e r e n t i a l  s p c t r o z t e r  f o r  
masu r ing  a l l  g ~ ~ n - ~  r ad i a t i on  within  f i ve  s e l ec t&le  energy c h m ~ l s .  Each 
selectable channel my be sampled a t  e i t h e r  one o r  t en  second tirre in te rva l s .  
The c a n t  r a t e  displayed on the ruggedized f i v e  d i g i t  l i qu id  crystal a i sp l sy  
is normalized t o  CPS (counts p x  second) regardless  of t he  selected s c p l e  
rate. When operated i n  the  ten  second sample rode, a decimal p i n t  is displayed 
a u t o m t i c a l l y .  UG 135 may be operated i n  two d i f f e r e n t  total mt &s or 
i n  a d i f f e r e n t i a l  mde f o r  the  rreasurernent of Uranium, P o t a s s i m  and Tnoriuin. 

The u n i t  is a ruggedized, ccmpact por table  f i e l d  i n s t m n t  with simplified 
opera t iona l  ' controls .  The main enclosure is a s ing le  piece aluminum cast ing 
with  sea led  cont ro l s  and ba t te ry  ccmparrnnt .  The u n i t  can be operated 
s a f e l y  i n  the r a i n  or i n  high humidity environnents. 

The de t ec to r  is a c u s y  designed ruggedized NaI (Tl)  c r y s t a l  de t ec to r  
which has  a volum of 66 cm (4  cu in .  ). The g e w t r y  of  the c r y s t a l  has been 
optimized to provide a g r e a t e r  de tec t ion  s e n s i t i v i t y  canpared to o ther  s imi la r  
un i t s .  An audio s igna l  generator has been i n c o w r a t e d  which may be o p r a t e d  
i n  a continuous mode or i n  an adjustable  count r a t e  threshold rrode. Tne 
frequency r e s p n s e  of the  audio is f i v e  tines the ac tua l  displayed count rate 
i n  CPS. This  f ea tu re  a l l a v s  f o r  a g r e a t e r  audio r e s p n s e  to low in t ens i t y  
a n m a l i e s  . 

The UG 135 is equipped with a u n i q ~  ca l i b r a t i on  source. Su@ied with 
t he  u n i t  a r e  two sets of a lka l i ne  b a t t e r i e s ,  tkT3 c a r q i n g  handles, genuine 
l e a t h e r  case with shou,lder s t r ap ,  operat ing m n u d  and shipping con ta iwr .  

9 
PRICIPLES OF GAMLhSA EiAY ETECI'ION 

S c i n t i l l a t i o n  Theory 

A s c i n t i l l a t i o n  phosphor is a n a t e r i a l  which is able to convert energy l o s t  
by ionizing r ad i a t i on  i n t o  impulses of l i g h t .  Ionizing rad ia t ion  may be i n  
t he  form of gmma rays \a lpha ,or  beta pa r t i c l e s .  

The impulses produced by the  phosphor m y  be detected by the use of a 
photomult ipl ier  tube. The photomultiplier  t u k  then converts the l i g h t  impulses 
i n t o  e l e c t r i c a l  impulses. 

The electrical impulses a r e  then processed by e-lectronic c i r cu i t ry .  A s  a 
s c i n t i l l a t i o n  phosphor, tha l l ium-ac t iva td  sodium i d i d e ,  NaI (Tl)  mate r ia l  is 
used. The mater ia l  has a high atcnic n u i r ,  which results i n  gocd gzi-m~ 
ray  stopping pmr and has  a high luminescent e f f ic iency  which results i n  large 
pulse he igh ts  or amplitudes f o r  la energy g m i  ray interact ions .  

Tne spctral emission c h a r a c t e r i s t i c s  of N c l  (T l )  patches t h a t  of the 
photomd t i p l  ier tube. 



NaI (Tl )  is an inorganic mater ia l  which is extrerrely hygroscopic 2nd 
is r e l a t i v e l y  f r a g i l e ,  e s p c i a l l y ,  when subjected t o  mchanica l  shocks or 
l a rge  sudden tmpera tu re  changes. 

NaI (Tl )  is produced i n  a crystal form, packaged and sealed i n  a misture 
proof container ,  together  with the  p h a t m u l t i p l i e r  t u k .  The e n t i r e  pckage 
is ca l led :  ' the  de t ec to r ' .  

The c h a r a c t e r i s t i c  of the  electric impulses is t h a t  they vary i n  amplitude. 
The amplitude of the electrical impulse is d i r e c t l y  p r o p r t i o n a l  to the inc iden t  
gamma ray  energy t h a t  has been deposited i n t o  the  crystal. 

The de t ec to r  d e t e c t s  v i r t u a l l y  a l l  gamma r ad i a t i on  to which it is exposed. 
I n  t he  na tu ra l  e n v i r o m n t ,  the gamma ray range is £ran zero to 3000 53Y. T33* 
r a n g e 4 ~ c c ~ ~ t e s  a l t 3ga tu ra l l y  occurring r ad io  i s o t o ~ s ,  such a s  Th and 
and K . and U have very canplex decay series. The proSabi l i ty  of 
a gamma ray being absorbed by c r y s t a l  is a function of de t ec to r  gemtry .  The 
p robab i l i t y  of g m  ray de tec t ion  is g r e a t e r  when the  source emits lcnr energy 
g m  r ays  or photons, than high energy photons, using the sare gemtry  
de t ec to r .  An ana lys i s  of the garrm photon s ~ e c t m  £ran high to low energy 
ind i ca t e s  that the count rate increases  £ran the high energy to the la+ energy 
end. The count rate versus the  energy curve (spectrum) is i n  general  exponential .  

When a gamma photon e n t e r s  the  c r y s t a l  and it hap&pns to collide with an 
e l e c t r o n  i n  the  c r y s t a l ,  it may impart a p r t i o n  of its energy t o  the e lec t ron .  
Because of t he  co l l i s i on ,  t he  gamma photon loses so- of its i n i t i a l  energy. 

The g a m  ?hoton with  a l m r  energy l e v e l  has mre probzbi l i ty  n w  to  be 
f u l l y  absorbed by the  c r y s t a l .  This  phenanenon is iden t i f i ed  as a 'Ccmpton 
scatter' . 

232, u~~~ and K~~ a r e  the  t h r ee  n a t u & .  occurring radio isotopes.   he^^^ 
%8 2nd U have very canplex decay chains. K on the  o ther  hand exits only one 

s i n g l e  energy g m  photon a t  1.47 W V .  

The standard energy l i n e  fqf 4 ~ 2 3 8  has been s e t  a t  1.76 PIeV which is produced 
by a daughter decay product; Bi . 

The standard energy l i n e  f9fj8~h232 has  been set a c  2.62 MeV which is produced 
by a daughter decay product; T1 

4;P?e UG 135 u t i l i z e s  s e l ec t ab l e  channels to d e t e c t  the presence of ~ h ~ ~ ~ ,  U 
238 

or K . Once a channel has been se lec ted  t he  i n s t m n t  w i l l  only process gamm 
photons which have energies  wi thin  the channel. 

The UG 135 is capable of d i f f e r e n t i a t i n g  k t m e n  channels, hence the ins t ru-  
ment is iden t i f i ed  as a d i f f e r e n t i a l  s p c t r m t e r .  The UG 135 i n s t m n t  has 
f i v e  basic energy l e v e l s  £ran which to select ( n o t  including the  CkL position). 
Se lec t i ons  are made by using the  MOE switch. 



(1) Tota l  Count 1 (El) - Processes a l l  energies  &ove 80 KeV 
(usua l ly  the  mst sens i t i ve  p s i t i o n  but also the most c r i t i c a l ,  
a s  f a r  is g e m t r y  and source de t ec to r  dis tance is concerned). 

( 2 )  Tota l  Count 2 (TC2).- Processes a l l  energies  above 400 :CPV (less 
s e n s i t i v e  than the TC1 p s i t i o n  but provides more r e l i a b l e  dzta). 

( 3 )  K - P r o q ~ s  all energy within 1.36 MeV - 1.58 MeV. Indicates the 
p r e s e n e  of K but alsql&-he co~t&@ scat tes5f  photons f r an  higher 
energy photopeaks of B i  and T1 and A c  . 
(4) U - P r o ~ e s s e ~ ~ g l l  energy within  1.65 MeV - 1.86 YeV. Iniddcates 
the presence of U but also2#e ccmpton sca t te red  photons frcm the 
higher  energy photopeak of T1 . 
(5) T - Processes2@energy within  2.46 MeV - 2.78 PeV. Indicates 
the presence of Th only. 

Additionally,  t he  MODE switch contains  a CAL (BAT) p s i t i o n .  Once set i n  
t h i s  pos i t ion ,  t he  i n s t m n t  may be ca l ib ra ted .  (Refer to calbrat ion proce- 
dures ) .  In  this p s i t i o n ,  and with the ca lbra t ion  source i n  place, the  
instrument measures a l l  r ad i a t i on  b e b e e n  300 KeV arxl 400 KeV. 

I h t a  may be obtained a t  one of the f ive  basic se lec tab le  saqle interval  
rode the count r a t e  displayed has  been a u t a ~ t i c a l l y  normalized t o  counts 
per second by placing a decimal p i n t  on the display.  


