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1.0 INTRODUCTION 

T h i s   s u p p l e m e n t a r y   r e p o r t   p r e s e n t s   t h e   r e s u l t s   a n d   i n t e r p r e t a t i o n s  

o f   a d d i t i o n a l   w o r k   c a r r i e d   o u t   b y   G o l d e r   A s s o c i a t e s   ( G o l d e r )   i n   r e g a r d  

t o   t h e   e v a l u a t i o n   o f  a number  of p o t e n t i a l   q u a r r y   r o c k   s o u r c e s   i n   t h e  

wes te rn   Arc t i c .   Go lde r  was awarded D.S.S. C o n t r a c t  38ST.A7134-6-0016 

ea r ly  i n   S e p t e m b e r ,   1 9 8 6   t o   c a r r y   o u t   t h e   g e o t e c h n i c a l   c h a r a c t e r i z a t i o n  

o f   t h e   r o c k  mass a t  s i x   s p e c i f i e d  s i tes  i n   t h e   N o r t h w e s t   T e r r i t o r i e s   a n d  

Yukon T e r r i t o r y   c l o s e   t o   t h e   M a c k e n z i e  Delta. D u r i n g   t h e   s t u d y ,   p r e l i -  

mina ry   eva lua t ion  was a l s o  made of  a number of a d d i t i o n a l  s i t e s ,  and 

Golder was s u b s e q u e n t l y   r e q u e s t e d   t o   p r e s e n t  a p r o p o s a l   t o   t h e  

Department of Indian   Affa i r s   and   Nor thern   Development  (DIAND) f o r  

supplementary   work .   The   or ig ina l   cont rac t  was amended i n  June ,   1987   t o  

i n c l u d e   a n   a p p r a i s a l  of two e x i s t i n g   q u a r r y  si tes near   Tnuvik ,  N .W .T. , 
i n   o r d e r   t o   b e   a b l e   . t o   f u l l y   e v a l u a t e  them i n   c o m p a r i s o n   w i t h   t h e  

o r i g i n a l  s i t es ;  t h e  two q u a r r i e s  a re  known as t h e  DPW Quarry   and   the  

Campbell P i t .  

The si tes were v i s i t e d  by   Go lde r   i n   Oc tobe r ,   1987   fo r   back -up  

r e c o n n a i s s a n c e   m a p p i n g   a n d   t o   c o l l e c t   s u f f i c i e n t   s a m p l e s   f o r  the 

c o m p l e t e   s u i t e  of l a b o r a t o r y   t e s t i n g   r e q u i r e d   i n   t h e   o r i g i n a l   c o n t r a c t .  

Fu r the r   pho tographs  of t h e   q u a r r i e s  were a l s o   t a k e n .  The samples  were 

s h i p p e d   t o   V a n c o u v e r   f o r   t e s t i n g   i n   G o l d e r ' s   l a b o r a t o r y .  

2 -0 SCOPE OF REPORT 

T h i s   r e p o r t   c o n t a i n s   t h e   r e s u l t s  of a l l  l a b o r a t o r y  tests c a r r i e d  

o u t   t o   d a t e   a n d   s u m m a r i z e s   t h e m   i n   t a b l e   f o r m .   T h e   t a b l e s  are upda ted  

v e r s i o n s  of t h o s e   p r e s e n t e d   i n   t h e   m a i n   r e p o r t ,   d a t e d   A u g u s t ,   1 9 8 7 ,  

wh ich   shou ld   be   r ead   i n   con junc t ion   w i th   t h i s   supp lemen ta ry   documen t .  

The l a b o r a t o r y  test r e s u l t   s h e e t s   w h i c h   h a v e   b e e n  amended are c a p t i o n e d  
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T a b l e s   6 ,  7 ,  8 ,  9 and 10. Summary s h e e t s   a r e  amended as  Tab les  11 and 

14.  

The e n g i n e e r i n g   e v a l u a t i o n s   p r e s e n t e d   i n   t h e   o r i g i n a l   r e p o r t  are 

amended  by i n c l u s i o n   o f  a r e v i s i o n   s h e e t ;  and the   r ecommenda t ions   fo r  

f u t u r e  work are  r e p l a c e d  by a new s e c t i o n  8 con ta ined   he re in .   The  

numbering o f  t h e   t a b l e s  and   a forement ioned   sec t ion  i s  c o m p a t i b l e   w i t h  

t h e   o r i g i n a l   r e p o r t .  

3.0 DATA COLLECTION 

The  two s i tes  were v i s i t e d   i n   O c t o b e r ,   1 9 8 7 .   B o t h   q u a r r i e s   h a d  

e x p e r i e n c e d   c o n s i d e r a b l e   d e v e l o p m e n t   i n   t h e   p r e v i o u s  1 2  months  which 

mean t   t ha t  a r e v i s e d   a p p r a i s a l   o f   t h e   e x p o s e d   r o c k  mass could  be  made. 

Over 40 kg of  sample were ob ta ined   f rom  each   qua r ry  s i t e  i n   t h e   f o r m   o f  

l a r g e   r o c k   b l o c k s   a n d   c r u s h e d   s t o n e   f r o m   s t o c k p i l e s .  In G o l d e r ' s  

o p i n i o n ,   t h e   d e g r e e  of w e a t h e r i n g   o f   t h e s e  samples was similar t o   t h a t  

f o r   t h e   f e l s e n m e e r   s a m p l e s   f r o m   t h e   o r i g i n a l   s i x  s i tes ;  p e n e t r a t i v e  

wea the r ing  was l i m i t e d  t o  a few miltimetres f r o m   t h e   b l o c k   m a r g i n s   i n  

a l l  cases, and a l l  c rushed   rock  tests were c a r r i e d   o u t  on f r e s h   r o c k .  

3 . 1  DPW Quarry 

Between  October ,   1986  and  October ,   1987  the DPW Quarry  had  been 

deepened by about  10 m and s e v e r a l   s t o c k p i l e s  of c rushed   rock   gene r -  

a t e d .  The r o c k  mass exposed  showed t h a t   t h e   t h i c k l y  bedded  sequence 

shown i n   P h o t o g r a p h   1 6   o f   t h e   o r i g i n a l   r e p o r t   d i e s   o u t   w i t h   d e p t h   a n d ,  

a l t h o u g h   t h e   r o c k  mass d e s c r i p t i o n   r e m a i n s   u n c h a n g e d ,   t h e   p o t e n t i a l  

volume  of select  s t o n e   o f   a r m o u r   o r   r i p   r a p   s i z e  i s  l i m i t e d .   T h e   h i g h l y  

w e a t h e r e d   z o n e s   p e r s i s t   w i t h   d e p t h   a n d   r e n d e r   t h i s   q u a r r y  a l i m i t e d  

p r o s p e c t .  
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3.2 Campbell P i t  

By c o n t r a s t   w i t h   t h e  DPW Q u a r r y ,   t h e   e x p l o i t a t i o n   o f   t h e   C a m p b e l l  

P i t  ha s   con f i rmed   t he   qua l i t y   o f   good   g rades   o f   rock  as t h e   q u a r r y   h a s  

been  expanded. T h i s  p r o s p e c t  i s  c o n s i d e r e d   t o   p r e s e n t   e x c e l l e n t   p o t e n -  

t i a l ,  e s p e c i a l l y   i f   l i m i t e d   q u a n t i t i e s  of l a r g e r   g r a d e s  are  r e q u i r e d .  

It may b e   c o n s i d e r e d   i n   c o n j u n c t i o n   w i t h   t h e   G u l l   C r e e k   D o l o m i t e   i f  a 

l a r g e r   q u a n t i t y  i s  r e q u i r e d   f r o m   s o u r c e s   a c c e s s i b l e   l o c a l l y   f r o m  

I n u v i k .  

4.0 PRESENTATION OF RESULTS 

The r e s u l t s   o f   t h e   s u p p l e m e n t a r y   s t u d y  are i n c l u d e d   i n   t h e  

s u p p o r t i n g   d o c u m e n t s   t o   t h i s   r e p o r t   a n d   s u m m a r i z e d   i n   T a b l e s   6 ,  7,  8 ,  

9 ,  10,  11 and 1 4 .  The t a b l e  numbers are  i d e n t i c a l   t o   t h o s e   g i v e n   i n   t h e  

o r i g i n a l   r e p o r t ,  a n d   t h e s e   t a b l e s   s h o u l d   b e   c o n s i d e r e d  as r e v i s i o n s  of 

t h e  ear l ie r  v e r s i o n s .   T a b l e s  6 th rough  11 were c o n t a i n e d   i n   S e c t i o n  5 

o f   t h e   m a i n   r e p o r t ,   w h i l e   T a b l e  1 4  was i n c l u d e d   i n   S e c t i o n   6 . 2 .   S e c t i o n  

8 . 0 ,  F u t u r e  Work Programs, i s  r e p l a c e d   i n  i t s  e n t i r e t y  b y   S e c t i o n  8.0 o f  

t h i s   r e p o r t .  The r e v i s e d   s e c t i o n  i s  p r e s e n t e d   w i t h  i t s  o r i g i n a l  

numbering; a l l  o the r   s ec t ions   r ema in   unchanged   excep t  as n o t e d   i n   t h e  

r e v i s i o n  l e t t e r  appended   t o   t he  ear l ier  r e p o r t .  

8 .0  FUTURE WORK PROGRAMS 

During  the  Beaufort   Region  Quarry Rock s t u d y ,  a t o t a l  o f  n i n e  s i tes  

were e v a l u a t e d .  Of t h e s e  s i tes ,  t h e   m o s t   t e c h n i c a l l y   f e a s i b l e   f o r   t h e  

p r o d u c t i o n   o f   l a r g e   q u a n t i t i e s   o f   a r m o u r   s t o n e   a n d   r i p r a p   a p p e a r   t o   b e  

s i tes  1 (Mt. F i t t o n ) ,  5 (Gull   Creek  Dolomite)   and X 2  (Campbell P i t ) .  

F u r t h e r   e v a l u a t i o n  of S i t e  X2 (DPW Q u a r r y )   i n   O c t o b e r ,  1987 i n d i c a t e s  

t h a t   t h e r e  i s  u n l i k e l y   t o   b e   a n   a c c e p t a b l e   q u a n t i t y  of t h e   b e t t e r   g r a d e s  
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o f   rock .   Fu r the r  work a t  t h i s   s i t e  i s  n o t   c o n s i d e r e d   j u s t i f i e d  a t  t h i s  

time . 

A d d i t i o n a l  work w i l l  be   requi red  a t  e a c h   o f   t h e   s i t e s   s h o w i n g   t h e  

g r e a t e s t   p o t e n t i a l ;  M t .  F i t t o n   o n   t h e  west (Yukon T e r r i t o r y )   s i d e   o f   t h e  

Del ta ,   and  the  Gull   Creek  Dolomite   prospect   and  Campbel l  P i t  o n   t h e  east  

(N.W.T.) s i d e   b e f o r e   t h e   m o s t   a p p r o p r i a t e   s o u r c e ( s )   o f   t h e   v a r i o u s  

select  s t o n e   g r a d e s   c a n   b e   e s t a b l i s h e d .  The s t u d i e s   s h o u l d   i n i t i a l l y   b e  

aimed a t  b r i n g i n g  some o r  a l l  o f   t h e s e   p r o s p e c t s   t o  a l e v e l   w h e r e   t h e  

g e n e r a l   n a t u r e  and e x t e n t   o f   t h e   r e s o u r c e s   h a v e   b e e n   e s t a b l i s h e d ,   a n d  

s u f f i c i e n t   b a s i c   e n g i n e e r i n g   h a s   b e e n   p e r f o r m e d   t o   s u p p o r t   o v e r a l l  

f e a s i b i l i t y   s t u d i e s ,   i n c l u d i n g   c o s t  estimates. Th i s   i n fo rma t ion   wou ld  

t h e n   f o r m   t h e   b a s i s   f o r   t h e   s e l e c t i o n   o f   t h e   a p p r o p r i a t e   s i t e ( s )   o f  

o p e r a t i o n s  when s t o n e   r e q u i r e m e n t s  become a p p a r e n t .  

The f o l l o w i n g   d i s c u s s i o n s  are i n t e n d e d   t o   i n d i c a t e   t h e   f u r t h e r  work 

p r o g r a m s   c o n s i d e r e d   n e c e s s a r y   t o   e s t a b l i s h   t h e   r e q u i r e d   d a t a   b a s e s   t o  

s u p p o r t   f e a s i b i l i t y - l e v e l   s t u d i e s   o n   t h e   t h r e e  recommended p r o s p e c t s .  

8.1 M t .  F i t t o n   ( S i t e  1) 

A d e t a i l e d   i n v e s t i g a t i o n   p r o g r a m   w o u l d   b e   r e q u i r e d   t o   s u p p o r t  a 

f e a s i b i l i t y - l e v e l   s t u d y   o n   t h e  M t .  F i t t o n   p r o s p e c t .   E x p o s u r e   o f   o u t -  

c r o p  a t  t h e  s i t e  i s  l i m i t e d ,   a n d   i n   c o n s e q u e n c e ,  a d r i l l i n g   p r o g r a m  

w o u l d   b e   r e q u i r e d   t o   e s t a b l i s h   t h e   f u l l   e x t e n t   o f   t h e   g r a n i t e   s t o c k ,   a n d  

t o   c o n f i r m   t h a t   s u i t a b l e   q u a n t i t i e s  of t h e   l a r g e r   s t o n e   g r a d e s   c o u l d   b e  

s u c c e s s f u l l y   q u a r r i e d .  A t  least  f o u r   c o r e h o l e s ,   e a c h   u p   t o  50 m i n  

l e n g t h ,  wou ld   be   r equ i r ed .   The   sugges t ed   l oca t ions   fo r   t he   p roposed  

c o r e h o l e s  are p resen ted   on   F igu res  1-2,  i n   S e c t i o n  6 .  I d e a l l y ,   t h e s e  

h o l e s   s h o u l d   b e   d r i l l e d  a t  N-size o r   g r e a t e r .   H o w e v e r ,   i n   v i e w   o f   t h e  

i s o l a t e d   l o c a t i o n ,  a small, h e l i c o p t e r - b o r n e   h y d r a u l i c   d r i l l  may have t o  

b e   u s e d ,   d r i l l i n g  a t  A- or B-size.  
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The d r i l l   c o r e   l o g g i n g   d a t a  would  be  supplemented  by  more  detai led 

mapping of  a n y   o t h e r   a v a i l a b l e   e x p o s u r e   i d e n t i f i e d   d u r i n g  summer months,  

and l a b o r a t o r y   t e s t i n g  o f  samples from  depth.  

A t e s t  b l a s t   shou ld   be   a t t empted ,   bu t   aga in ,   because   o f   t he   l oca -  

t i o n ,  i t  may h a v e   t o   b e   r e s t r i c t e d   i n   s i z e ,   s i n c e  i t  c o u l d   b e   d i f f i c u l t  

t o   j u s t i f y   t h e   t r a n s p o r t a t i o n  of h e a v y   d r i l l i n g  o r  excavat ing   equipment  

t o   t h e  s i t e  u n l e s s  a c r i t i c a l  indus t ry   need  i s  i d e n t i f i e d .  

A d e t a i l e d   i n v e s t i g a t i o n  of t h e   h a u l   r o u t e   t o   t h e   c o a s t  w i l l  be  

e s s e n t i a l   i n   o r d e r   t o   f i n d   t h e  m o s t   s u i t a b l e   a l i g n m e n t ,   p a r t i c u l a r l y   i n  

t h e   s e n s i t i v e   p e r m a f r o s t  areas of  t h e   c o a s t a l   l o w l a n d s .   S e v e r a l   m a j o r  

c r e e k / r i v e r   c r o s s i n g s  would b e   r e q u i r e d ,   p a r t i c u l a r l y   i f   t h e   p r o d u c t  i s  

t o   b e   t a k e n   t o  King  Point.   Because o f  t h e   d i s t a n c e   t o   t h e   c o a s t ,   t h e  

s tudy   wou ld   p robab ly   i nvo lve  a d e t a i l e d   h e l i c o p t e r   s u r v e y ,   w i t h   e x t e n -  

s ive   "g round- t ru th ing"  . This   would   p robably   t ake   severa l   c rew-weeks ,  

b u t   w o u l d   b e   j u s t i f i e d ,   s i n c e   t h e   h a u l   r o a d   c o n s t r u c t i o n   a n d   t r a n s p o r t a -  

t i o n  are l i k e l y   t o  be   major   cos t  items i f   s t o n e  i s  t o   b e   q u a r r i e d  a t  

t h i s  s i t e .  

8 .2   Gul l   Creek   Dolomi te   (S i te  5 )  

With   a lmos t   t o t a l   exposure   on  a l l  f o u r   s i d e s   a n d   t h e   t o p   o f   t h e  

Gul l   Creek   Dolomi te   ou tcrop ,  i t  i s  n o t   c o n s i d e r e d   n e c e s s a r y   t o   d r i l l  

t o   p r o v i d e   t h e   d a t a   r e q u i r e d   t o   s u p p o r t  a f e a s i b i l i t y - l e v e l   s t u d y .  

R a t h e r ,   d e t a i l e d  mapping  of t h e   b u t t e   i n  summer s h o u l d   b e   s u f f i c i e n t   t o  

i n d i c a t e   a n y  areas o f   s t r u c t u r a l   d i s t u r b a n c e ,   w h e r e   t h e   l a r g e   s t o n e  

s i z e s   m i g h t   n o t   b e   o b t a i n e d ,   a n d / o r  less d u r a b l e   r o c k   m i g h t   o c c u r .   T h i s  

w o u l d   b e   r e q u i r e d   € o r   d e t a i l e d   q u a r r y   d e s i g n s .  

The s t r u c t u r a l  mapp ing   shou ld   a l so   be   u sed   t o   con f i rm the j o i n t  

o r i e n t a t i o n s  and   spac ing   th roughout  the p r o s p e c t .   I n   t h i s  way, t h e  
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approx ima te   p ropor t ions  o f  t h e   r e s p e c t i v e   p r o d u c t   s i z e s   c o u l d   b e   e s t i m a -  

t e d ,   a n d   s u b s e q u e n t l y   c o m p a r e d   w i t h   a c t u a l   r e s u l t s   o b t a i n e d   i n  a tes t  

b l a s t .  

A t es t  b l a s t  i s  recommended t o   c o n f i r m   t h a t   s u i t a b l e   s t o n e   s i z e s  

c a n   b e   o b t a i n e d ,   p a r t i c u l a r l y   i f   t h e r e  i s  a r equ i r emen t   fo r   a rmour  

s t o n e .   T h i s  t e s t  shou ld   i nvo lve  a s u f f i c i e n t l y   l a r g e  volume of r o c k  

t h a t   t h e   r e l a t i v e   p r o p o r t i o n s   o f   t h e   v a r i o u s   s t o n e   g r a d e s   c a n   b e   e s t a b -  

l i s h e d .  

Walk-over  surveys w i l l  b e   r e q u i r e d   t o   e s t a b l i s h   a c t u a l   a l i g n m e n t s  

f o r   t h e   a c c e s s   r o a d ,  and t h e   r o a d   t o   t h e   b a r g e   l o a d i n g  s i t e .  However, 

s i n c e   t h e r e  are  no l a r g e   s t r e a m s   o r   r i v e r s   a l o n g   e i t h e r   r o u t i n g ,   a n d   t h e  

topography i s  r e l a t i v e l y   g e n t l e ,  more d e t a i l e d   i n v e s t i g a t i o n s  are n o t  

env i saged .  

A t  a f e a s i b i l i t y   l e v e l ,   i n v e s t i g a t i o n s   f o r   t h e   b a r g e   l o a d i n g   d o c k  

are l i k e l y   t o  b e   r e l a t i v e l y   s t r a i g h t f o r w a r d ,   s i n c e  a t  the   p roposed  s i t e  

r o c k   o u t c r o p   e x t e n d s   a l o n g   t h e   r i v e r   b a n k   f o r   s e v e r a l   k i l o m e t e r s .  It 

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

i n s p e c t i o n ,   s u p p o r t e d   b y   d e p t h   s o u n d i n g s   i n   t h e  East Channel. 

8.3 Campbell P i t   ( S i t e  X 2 )  

An o u t l i n e   f o r   t h e   d e v e l o p m e n t   o f   t h e   C a m p b e l l   P i t  ("Town Quar ry  

Area") was p r e s e n t e d   i n   t h e  EBA r epor t   da t ed   Sep tember ,  1976. T h i s  

c o n c e p t u a l   p r o p o s a l   i n v o l v e d   t h e   e x t e n s i o n  of t h e   e x i s t i n g   o p e r a t i o n   t o  

the   no r thwes t   on   t he   oppos i t e   s ide   o f   t he   r i dge   f rom  the   Mackenz ie  

Highway. A two-phased  approach was i n d i c a t e d ,   g i v i n g  a t o t a l   o f   a p p r o x -  

i m a t e l y  2 m i l l i o n   c u b i c  metres o f  material .  

Golder Associates 
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Labora to ry  t e s t s  c o n f i r m   t h e   s t r e n g t h   a n d   d u r a b i l i t y   o f   t h e   s t o n e  

f rom  the   p resent   quar ry   and   the   next   s tage   would   involve   an   explora t ion  

p rogram  to   con f i rm  the   ex ten t   o f  similar material t o   t h e   n o r t h w e s t .  

T h i s   i n v e s t i g a t i o n   s h o u l d   i n v o l v e   m a p p i n g   o f   a v a i l a b l e   e x p o s u r e s  on  t h e  

r i d g e ,   a n d   t h e   d r i l l i n g   o f   a t  least  f o u r   c o r e   h o l e s   t o   c o n f i r m   t h e  

n a t u r e   o f   t h e  material a t  dep th .   These   ho le s   shou ld   be   ex tended  a t  

least  t o   e l e v a t i o n  65 m ,  which   approximate ly   cor responds   to   the   p roposed  

q u a r r y   f l o o r   e l e v a t i o n .  

A test b l a s t   s h o u l d   a l s o   b e   p e r f o r m e d   i n   t h e   c u r r e n t   q u a r r y   t o  

c o n f i r m   t h a t   t h e   r e q u i r e d   s t o n e   s i z e s   c a n  be   ob ta ined  on a p r o d u c t i o n  

b a s i s ,   a n d   t h e   p r o p o r t i o n s   o f   t h e   v a r i o u s   g r a d e s   d e v e l o p e d .  

Depending   upon  the   quant i ty  of s t o n e   r e q u i r e d ,   s t u d i e s   m i g h t   a l s o  

e v e n t u a l l y   i n v o l v e   t h e   u p g r a d i n g   o f   t h e   a v a i l a b l e   h i g h w a y   a n d   b a r g e  

l o a d i n g   f a c i l i t i e s   t o   o b v i a t e   t h e   n e e d   t o   r u n   h a u l   t r u c k s   t h r o u g h  

I n u v i k .  

Golder Associates 
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TABLE 6 

ROCK STRENGTH RESULTS 

S I T E  
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

x1 

x2 

UNIAXIAL  COMPRESSIVE 
STRENGTH 

(MPa) 

L o w   H i g h  

52.1 85 .O 

89.3 111.2 

52.1 106.4 

85.9 87 .O 

87.1*** 

71 .1  105.2 

No cored s p e c i m e n s  

126 .O 140.2 

110.4  146.8 

APPROXIMATE UNIAXIAL  STRENGTH 

Low Mean H i g h  

75 125  178 

111 140 164 

86 106 130 

99  105 1 10 

3 49 85  132 

1 1 1 7  163  206 

2 

40  72  106 3 

NOTES : 

*** Only one specimen cou ld  be cored  f o r  un iax ia l  t e s t i n g .  

Golder Associates 
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SITE 
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

x1 

x2 

TABLE 7 

UNIT  WEIGHT  AND  SPECIFIC  GRAVITY 

ROCK TYPE 

Porphyritic  Granite 

Quartzite 

Quartz  Sandstone 

Quartz  Sandstone 

Quartzite 

Crystalline  Dolomite 

Biomicritic  Limestone 

Biomicritic  Limestone 

Biomicritic  Limestone 

UNIT  SPECIFIC 
WEIGHT  GRAVITY 
( kN/m3 ( G s )  

26.1 2.66 

25.2 2.62 

23.8 2.67 

22.5 2.65 

25 .O 2.66 

27.4 2.86 

26.1 2.70 

26.9 2.74 

26.8 2.73 

RANK1 NG* 

* The  ranking  is a qualitative  interpretation of the  materials  tested. 

Golder Associates 
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TABLE 8 

LOS  ANGELES  ABRASION 

PHYSICAL  DESCRIPTION 
OF AGGREGATE 

Very   ha rd ,   angu la r ,  some 
equ id imens iona l  

Hard ,   angular  

Hard ,   angu la r ,  some p l a t y  
and prismatic 

Hard,  subangular** 

Hard ,   angular  some p r i s m a t i c  

Hard ,   angu la r   t o   subangu la r  

Modera t e ly   ha rd ,   angu la r ,  
some p l a t y  

H a r d ,   a n g u l a r ,  some p la ty**  

Hard ,   angu la r ,  some platy** 

LOS ANGELES 
ABRASION 
( X  Loss)  

27.7 

27 .1  

33 .4  

52.9 

26.8 

27 .1  

54 .2  

33 .8  

29.6 

ABRASION 
RANKING*** 

1 

1 

2 

3* 

1 

1 

3* 

2 

2 

* Unacceptable,   based  on maximum p e r m i s s i b l e  loss of 45% f o r  ASTM 
c 5 3 5 .  

** ASTM C535 g r a d i n g  2 ,  a l l  o t h e r s   g r a d i n g  1 .  

*** Based on q u a l i t a t i v e   i n t e r p r e t a t i o n  of l a b o r a t o r y   t e s t i n g .  

Golder Associates 
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TABLE 9 

S I T E  
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

x1 

x2 

SODIUM SULPHATE  SOUNDNESS 
( 5  Cycles) 

GRAD I NG 

Coarse 

Fine 

Coarse 

Fine 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

SODIUM 
SULPHATE 
SOUNDNESS 
(% Loss) 

0.94 

2.98 

4.15 

27.28 

0.86 

0.76 

0.86 

0.26 

0.18 

* Unacceptable, greater  than 5 per cent 

SOUNDNESS 
RANKING 

1 

2 

3 

4* 

1 

1 

1 

1 

1 

Golder Associates 
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SITE 
NUMBER 

1 

2 

3 

3 c  

4 

5 

6 

x1 

x2 

TABLE 10 

SLAKE DURABILITY I N D E X  

ROCK 
TYPE 

G r a n i t e  

Q u a r t z i t e  

Sandstone 

Sandstone 

Q u a r t z i t e  

Dolomite 

Limestone 

Limestone 

Limestone 

SLAKE DURABILITY I N D E X  
( X  r e t a i n e d )  

1st Cycle 2nd Cycle  3 Cycle 

98.8 98.3 97.8 

99.4 99.1 98.9 

98.8 98.4 97.9 

99.2 98.8 98.5 

99.5 99.2 99.1 

99 .o 98.5 98.1 

99.2 98.9 98.6 

99.6 99.4 99.2 

99.6 99.3 99 .o 

A l l  a c c e p t a b l e ,   e x t r e m e l y   d u r a b l e ,   b e t t e r   t h a n   9 8   p e r   c e n t   a f t e r  2 
c y c l e s .  

Golder Associates 
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TABLE 11 

SUMMARY OF LABORATORY TEST  RESULTS 

S I T E  
AND ROCK 

TYPE 

ROCK UNIT  L.A.  SULPHATE SLAKE PETROGRAPHY OVERALL 
STRENGTH WEIGHT  ABRASION SOUNDNESS DURABILITY RANK1 NG 

1 M t .  F i t t o n  
G r a n i t e  

M t .  D a v i e s   G i l b e r t  
Q u a r t z i t e  

M t .  G i f f o r d  
Sands tone  

Roche  Moutonee 
Sands tone  

3* 

1 

4* 

1 Gul l   Creek  
Q u a r t z i t e  

Gull Creek 3 
Dolomite 

1 

3* 

2 

1 

Delta Ou t l i e r  3 
Limestone 

DPW Quarry 
Limestone 

1 

Campbell P i t  1 
Limestone 

* Deno tes   unaccep tab le   va lue  

Numbers i n  t a b l e   r e f e r   t o   l a b o r a t o r y  t es t  r ank ing  in d e t a i l e d  T a b l e s  6 t o  10 
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Canada 
Public Works Travaux publics 

Canada 

Western Region Region de I'Ouest 

03  December 1987 Our File 
622  b"3- 14 

Golder  Associates 
224 West 8th Avenue 
Vancouver, B.C. 
V5Y 1N5 

Attention:  Mr. Juan Benitez 

Dear  Sir: 

Re: Mackenzie Highway, N.W.T. 
Campbell Lake Rock  Quarry 

With  reference to  our telephone  conversation of December 3 ,  1987, 
attached  for  your  information  are  lab results  on crushing samples taken 
during 1979 and 1980. This rock  quarry  is  located  on  the  east side of 
Campbell  Lake. 

The amount of soft  material in the  crushed  product  was  considered t o  be 
insignificant  and  the  material  was  considered  to  be  a  sound surfacing 
aggregate. 

Yours truly , 

Pro ject t Manager 
Transportation 
Architectural & Engineering  Services 
Public  Works Canada 
Western  Region 
( 4 0 3 )  420-3229  

Attachment 

9925. 109th Street 9925. 109e rue 

Edmonton. Alberta Edmonton (Alberta) 
T5J 2K1 T U  2K1 

EIOX 4aa B.P. 488 
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of  Campbell  Lake is durable.  However,  Yurchack 
( p e r s o n a l   c o m m u n i c a t i o n )   r e p o r t s   t h a t   m a t e r i a l  
f r o m   t h i s   q u a r r y   h a s  n o t  performed  adequately as 
a r o a d   s u r f a c i n g   s t o n e .  By i n t e r p r e t a t i o n ,  it 
may a l s o   p e r f o r m   p o o r l y   f o r  r i p r a p  o r  armour 
s t o n e .  " 

Page 4 2 ,  

Page 4 3 ,  

Page 4 7 ,  

Page 4 2 ,  

Page 43 ,  

Last paragraph:  Delete l a s t  s e n t e n c e .  

Paragraph  1, Line 7 : Change  "The rock   product  . . . 
t e s t i n g "   t o ,   " L a b o r a t o r y  tests show t h e   r o c k  
p r o d u c t   t o   b e   d u r a b l e   a n d   f a i r l y   r e s i s t a n t   t o  
weather ing  ." 
Paragraph  2 :  Delete. 

Four th   page   a f t e r   Page  4 2 ,  Rock Mass D e s c r i p t i o n  
Shee t ,   Sec t ion   en t i t l ed   "Sample"   shou ld   be   upda ted  
t o   c o n t a i n :  

Loca t ion:  P i t  a n d   s t o c k p i l e  
S i  ze : 4 3 . 2  kg 

F o u r t h   p a g e   a f t e r   P a g e  4 3 ,  Rock Mass D e s c r i p t i o n  
S h e e t ;   S e c t i o n   e n t i t l e d  "Sample"  should  be  updated 
t o   c o n t a i n :  

Loca t ion:  P i t  a n d   s t o c k p i l e  
S i z e  : 47.2 kg 

Y o u r s   v e r y   t r u l y ,  

GOLDER ASSOCIATES 
(WESTERN CANADA) LTD. 

David Wood 
D.F. Wood 
P r o j e c t   E n g i n e e r  

DFW/gg 
862-1  806 

Golder Associates 



GOVERNMENT Gouvernement I*, or Canada &Canada. MEMORANDUM NOTE DE  SERVICE - 

r // 1 - v 
FROM H e a d ,   G e o t e c h n i c a l  Se rv ices  

DE D e s i g n  & C o n s t r u c t i o n  x 1 9 8 0 - 0 8 - 2 9  

SUBJECT C a m p b e l l   L a k e   P i t  - S o f t ,   D e l e t e r i o u s  Mtl. 

79-11 -14 
7 9  -11 -21 
30-03 -1 2 
30 -03 -1 5 
20 -03 -25 
eo -04 -03 
80 -04 -1 6 

1 3 . 3  
3 . 6  
3 . 0  
3 . 8  
9.3 
3 . 6  
6 .  8 

Ave. 6 . 2 %  
4 

Ave. 

24 . 2 
24.1 
2 5 . 2  
23. 8 
24.4 

2 2 . 7  

24.1% 

24. a 

S u b s e q u e n t l y  two ( 2 )  s a m p l e s  were t a k e n  from t h e  f a c e  o f  t h o  
c o m p l e t e d   s t o c k p i l e  by R .  Thomson & E .  V i d d a l  t o  c h e c k   o n  t h t  
d e l e t e r i o u s  m t l .  On r e c e i p t  of t h e s e   s a m p l e s   i n   E d m o n t o n  

( a p p r o x i m a t e l y  50 lbs.? S? t h e  s o f t  p a r t i c l e s   r e t a i n e d  o n  t h e  
# 4  s i e v e  were h a n d   p i c k e d  from t h e   s a m p l e s   a n d   w e i g h e d .   T h e s e  
p a r t i c l e s   c o n s t i t u t e d   o n l y  0 .13% a n d  0 .58% of t h e  t o t a l  s a n o l e s  
b y   w e i g h t .  

T e s t i n g  of  t h e  two s a m p l e s   p r o d u c e d   t h e   f o l l o w i n g  d a t a :  

I - 11200 s i e v e  Los A n g e l e s   A b r a s i o n  l o s s  ( % )  

7 . 6 %  
5.1% 

Ave. 6 . 3 5 %  

. 
1 9 . 0 %  
22 .7% 

Ave.  20 .8% 

."  2 



1 Note To F i l e  
1980-08-29 

I t  was eonsidered  that  a l a r g e   . p e r c e n t   o f   s o f t   - p a r t i c l e s  
sampled a t -  t h e  stockpile  could.have  broken down to-#4 
ma te r i a l   du r ing   t r anspor t  t o  Edmonton. However, a com- 
par i son  of s i t e   s i e v e   a n a l y s e s  w i t h  l a b .  a n a l y s e s   f o r   t h e  
% pass ing  # 4  sieve  reveal  comparable  values  (average of 
25.9% f o r  1 1 9  f i e l d   t e s t s  vs average  of 25.5% f o r  9 l a b .  
t e s t s  ) 

T h u s  i t  Can be concluded  the amount d e l e t r i o u s   m a t e r i a l  
i n  t h e  Campbell Lake s t o c k p i l e  i s  in s ign i f i can t   and   ; t he  
mater ia l  is a s o u n d  surfacing  aggregate .  " 

Head, G e o t e c h n i c a l  Services 
Desi gn & Cons t r u c  t i o n  
Western Regi on 
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8805 OSLER STREET 
VANCOUVER. B.C. CANADA V6P 461 

FAX: (604) 266-0130 EVELTON & AssocIATEs Lm. (604) 266- 14 11 TELEX O4-55581 

Mr. W. Gilmer 
c/o Golden  Associates L t d .  
2 2 4  West 8th Avenue 
Vancouver, B. C. 
V5Y 1N5 

Dear S i r :  

Re: Sample X1 and X2 
L.A. Abrasion, A STM C535, Grading 2 

Testing has been  completed on two samples, in accordance with A STM C535,  
Grading 2. Test results are  given in  the following table. 

PASSING RETAINED  ORIGINAL  FINAL, LOSS 
mm ON mm MASS gms MASS gms 

g m s .  % 

X1 5 0  37 .5  4995 
37.5 2 5 . 0  5000 

- 

TOTAL, : 9995 

- x2 50 37.5  5038.9 
37.5 25.0 5008.5 

TOTAL : 10 ,046 .4  

6639.2 3355.8 33" 

7094.0 2953 .4  29.4% 

If there are any  questions  related to this report, please direct them 
t o  my  attention. 

Yours very  truly, 

B.H. LEVELTON & ASSOCIATES LTD. 

R.A. Baturin, P.Eng. 

RAB*js 

OFFICES IN: VANCOUVER a VICTORIA  LANGLEY  PRINCE RUPERT 



LABORATORY TEST RESULTS 
UNIAXIAL COMPRESSION TEST 

~ ‘ Boreholt 
No. 

r 

,x I 

/.. 

jampl e 
No. 

I 
I 

2 

1 

=> 
c 

Depth 

FACTOR: 



LABORATORY TEST RESULTS 

POINT LOAD TEST 
& 

Pro jec t  

Date Sheet - of Technician P I  # 0 

D 5 5 ./at1 A R R f E 5 P r o j e c t  Number Bh 2 / KO 6 

1 I I I I '  

L 



LABORATORY TEST RESULTS 

SLAKE DURABILITY 

PROJECT D S S  PROJECT NUMBER 8 6 2 1 80 6 

BOREHOLE  SAMPLE  NUMBER 

T E C H N I C I A N  m o DAT E 

X - /  

NOV 2 0  187 

2nd 

S L A K E  D U R A B I L I T Y  I N D E X  
R E T A  I N E D  (%) 

99.2 



LABORATORY TEST RESULTS 

SLAKE DURABIL ITY 

PROJECT !I 5 f PROJECT NUMBER E f, 2 \ 60 6 

BOREHOLE SAMPLE  NUMBER x - 2  

TECHNICIAN / .  0 OAT E T J  I / .  I i G /' "7 
1 

AFTER  CYCLES 

1 SI 

2nd 

Golder Associates 



SLAKE DURABILITY TEST Figure 

Project No. : 862 1806 
Client : DSS 
Project : QU a Y-ICte < 
Locotion : 0 I" 40-4 

Drawn : 

x" 
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PROJECT 862-1806: PETROGRAPHY OF SAMPLES 

REPORT # 2  

Peter B. Read 

November 9 ,  1987 



PROJECT 862-180& PETROGRAPHY OF SAMPLES 

REPORT 82 

1 

1. INTRODUCTION: 

Golder  Associates, 224 West Eighth Ave., Vancouver, 0.c. supplied  two  hand 

specimens  from sites X1 and X2. The  rocks  were  examined as hand  specimens  under a 

binocular  microscope  and as thin  sections  under a petrographic  microscope.  Both  rocks 

effervesce  strongly  under  cold,  dilute  HCl. 

2. PETROGRAPHY OF SAMPLE SUITE: 

Folk's (1959) petrographic  classification  scheme  for  l imestone  was  used. In this 

scheme,   the  const i tuents  of l imestone  are  subdivided into: (I) terr igenous  const i tuents  

which  include  all  material  derived  from  erosion of source  lands  outside  the  basin of 

deposition; (II) allochemical  consti tuents  which  cover  al l   materials  formed  by  chemical 

or  biochemical  precipitation  within  the  basin of deposition;  and (III) orthochemical  

constituents  which  consist of all essentially  normal  precipitates  formed  within  the 

basin of deposition  or  within  the  rock  itself  and  showing little or no  evidence of 

significant  transportation.  This  subdivision  is  then  combined  with  the  grain size of t h e  

rock  and  the  composition of t h e   c a r b o n a t e  to produce  the  terminology  used in this  

report  (Tables I and II and  Fig. 1). 

3. DESCRIPTIONS OF SAMPLES: 

(a)  Site 1: 

Finely  crystalline,  medium  grey  biomicrite  limestone  containing  fine  bioclastic 

debris  and  sparry calcite cement .  

Thin  Section: 

The following  minerals  are  present in amounts  given  by a visually  estimated 

mode: 



i 

2 

(a)  Sparry calcite (35%): Shapeless,  rhombohedrally  twinned  grains 0.5 to 

0.8 mm in diameter  which  form  irregularly  shaped  clots 5 to 20 mm  long 

replacing  biomicrite. 

(b)  Micrite (45%): Very fine,  much, much l ess   than  0.01 mm in d iameter ,  

shapeless  grains. 

(c)  Bioclastic  debris (20%): 0.5 to 1 mm  long  shell   fragments of bivalves 

and  crinoids. 

(b)  Sample X2: 

Finely  crystalline,  medium  grey  crinoidal,  biomicrite  limestone. 

Thin Section: 

The following  minerals are present  in amounts  given by a visually  estimated 

mode: 

1. Calci te  (100%): 

(a)  Micrite (40%): Very fine,  much,  much less than 0.01 mm in d iameter  

grains. 

(b)  Dioclastic debris (60%): 1 to 4 mm  long  fossil   fragments  which  are 

mainly  crinmoidal  bdebris  (pentacrinus? - if so, then   the  rocks would be of 

Triassic  age) - bryozoan,  and  shell  fragments of bivalves. 

REFERENCES 

Folk, R.L. (1959): 
1959: Practical   petrographic  classification of l imestones;   Journal of Geology, 

v. 43, p. 1-38. 
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' ROBERT L.  FOLK 

ALLOCHEMICAL 
ROCKS 

I 
SPP.RRY CALUTE 

CEMENT 
hKKCRiSTALLINE 
CALCITE tJATRIX 

II 

....... INTRACLASTS 
(i) ........ 

. . . . . . . . . .  

INJRAMlCRlTECiJ 

OOS?ARIlEUJ 

ORTHOCHEMICAL 
R O C K S  

m 
MCRCCRYSTfiLINE CALCITE 

L A C K I W  A L W E t A S  

MlCRl  J E W  

Figure 1: Graphic  classification table of limestones. +.,, C.lrll. 

Y..r.'r,.l.U... ....... 

AUTOCHTHONOUS 
REEF ROCKS 
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I T r a n s p o r t e d  
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Golder Associates 
CONSULTING  GEOTECHNICAL  AND  MINING  ENGINEERS 

E/88/0421 

March 2, 1988 

Natural   Resources  and  Economic 

Ind ian   and   Nor the rn   Af fa i r s  
Les   Te r ra s ses   de   l a   Chaud ie re  
6 t h   F l o o r ,  10 Wel l ing ton  Street 

K1A OH4 

Development  Branch 

H u l l ,  P.Q. 

ATTENTION: Mr. R. J. Gowan 
Geo techn ica l   Adv i so r  

Re:  Beaufort   Region  Quarry Rock Study 
DSS F i l e  No. 38ST.A7134-6-0016 
R e v i s i o n   S h e e t   t o   A u g u s t ,   1 9 8 7   R e p o r t  

Dear Mr. Gowan: 

As  r eques t ed ,   Go lde r   Assoc ia t e s   has   ca r r i ed   ou t   supp lemen ta ry   work  
o n   t h e   e x i s t i n g   q u a r r i e s   i n   t h e   I n u v i k  area to   comple t e   t he   Beaufo r t  
Region   quar ry   rock   s tudy .  A number  of  comments  made in   our   August ,   1987 
r e p o r t   r e q u i r e   r e v i s i n g   t o   r e f l e c t   t h e   r e s u l t s   o f   t h i s   a d d i t i o n a l  work. 
Reade r s   o f   t ha t   r epor t  are a d v i s e d   t h a t  a supplementary   repor t   has   been  
i s s u e d   w h i c h   c o n t a i n s   r e v i s i o n s   t o   T a b l e s   6 ,   7 ,  8, 9, 10, 11  and 1 4 ,  and 
S e c t i o n  8 o f   t he  ear l ier  r e p o r t .   T h i s  le t ter  c o n t a i n s   a d d i t i o n a l  text 
r ev i s ions   and   shou ld   be   appended   t o   t he   o r ig ina l   r epor t .  

Page 1 2, Paragraph  2: Delete last  s e n t e n c e .  

Page  16, Delete f i r s t  and   second  l ine .  

Page  26,  After f i r s t   p a r a g r a p h  add a new pa rag raph .  

“Los Angeles   Abras ion  tests were c a r r i e d   o u t  by 
P u b l i c  Works  Canada i n  1979  and  1980 on material 
taken  from  ‘Campbell  Lake P i t  ,’ r e f e r r e d   t o   i n  
t h i s   r e p o r t  as S i t e  X I ,  DPW Quarry.  The r e s u l t s  
o f   t h i s   t e s t i n g  are shown  on  Table 8 a n d   i n d i c a t e  
c o n f o r m a n c e   t o   t h e   r e s u l t s   o f   r e c e n t   l a b o r a t o r y  

’ t e s t i n g   i n   t h a t   t h e   l i m e s t o n e   w h i c h   o u t c r o p s  east 
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