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1.0 INTRODUCTION 

T h i s   r e p o r t   p r e s e n t s   t h e   r e s u l t s   o f  a s t u d y   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   t o   e v a l u a t e  a n u m b e r   o f   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   w e s t e r n  Arctic.  The s t u d y  was commissioned  by  the  Department   of  

Ind ian   Affa i r s   and   Nor thern   Development  (DIAND) t o   i d e n t i f y   t e c h n i c a l l y  

f e a s i b l e   q u a r r y   p r o s p e c t s   i n   t h e   v i c i n i t y   o f   t h e   M a c k e n z i e  Delta which 

may be   u sed   t o   p rov ide  a v a r i e t y   o f   g r a d e s   o f   r o c k  a t  some time i n   t h e  

f u t u r e .  The rock   would   be   needed   for   the   deve lopment   o f   shore   p ro tec-  

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

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

i s l a n d s   i n   t h e   B e a u f o r t   S e a .  

I n  a s o l i c i t a t i o n   d a t e d   A u g u s t   1 4 ,   1 9 8 6 ,   t h e   B i d   R e c e i v i n g   U n i t   o f  

t he   Depa r tmen t   o f   Supp ly   and   Se rv ices ,   Hu l l ,   Quebec   i nv i t ed   t ende r s   fo r  

a q u a r r y   r o c k   s t u d y   i n   t h e   B e a u f o r t   r e g i o n   o f   t h e   w e s t e r n  Arctic. 

Golder   Assoc ia tes   (Golder )  was awarded  Contract  38ST.A7134-6-0016 e a r l y  

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  

rock  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, see Tab le  1 and   F igure  1. The 

p r i m e   o b j e c t i v e   o f   t h e   s t u d y  was e v a l u a t e  a l l  of t h e s e  s i tes  and assess 

t h e   t e c h n i c a l   f e a s i b i l i t y   f o r   t h e i r   p o t e n t i a l   d e v e l o p m e n t  as  r o c k   q u a r -  

ries t o   s u p p l y   v a r i o u s   g r a d e s   o f  material f r o m   c o n c r e t e   a g g r e g a t e   t o  

armour  rock. 

Golder was a l s o   r e q u e s t e d   t o   e v a l u a t e   o t h e r  s i t es  which,  on a p re -  

l imina ry   a s ses smen t ,   migh t   be   cons ide red  as a l t e r n a t i v e s   t o   t h e   s i x  

q u o t e d   i n   t h e  RFP. G o l d e r   a n d   t h e   S c i e n t i f i c   A u t h o r i t y   d i s c u s s e d  a 

number of  s i tes west o f   t h e  Delta i n   t h e   R i c h a r d s o n  Range n e a r   t h e  

Dempster   Highway  which  had  been  referred  to  by the Geological   Survey  of  

Golder Associates 
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TABLE 1 
QUARRY SITES AND ROCK GRADES 

Q u a r r y   S i t e s  

The s t u d y   i n v o l v e d   t h e   f o l l o w i n g   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 :  

S i t e  1. Mount F i t t o n ,  Yukon: 68"27'N,  137"58'W 

S i t e  2.  Mount D a v i e s   G i l b e r t ,  Yukon: 68"33'N,  136"43'W 

S i t e  3. Mount G i f f o r d ,  N.W.T.: 68"09'N,  135"26'W 

S i t e  4. G u l l   C r e e k   Q u a r t z i t e ,  N.W.T.: 68"11'N, 133'48'W 

S i t e  5. Gul l   Creek ,   Dolomi te ,  N.W.T.: 68"10'N,  133'45'W 

S i t e  6. Delta O u t l i e r s ,  N.W.T.: 68"03'N, 134"OO'W 

A d d i t i o n a l l y ,   t h r e e   o t h e r  s i tes were reviewed:  

S i t e  3C. West Delta roche  moutonee, N.W.T: 68"29'N,  135"45'W 
S i t e  X l .  DPW Quarry,  N.W.T: 68"11'N, 133'25'W 
S i t e  X2. Campbell P i t ,  N.W.T: 68"17'N,  133"19'W 

Rock Grades 

The f o l l o w i n g   f i v e   g r a d e s   o f   r o c k  were c o n s i d e r e d :  

0 Armour S tone  - l a r g e   b l o c k s  of i n t a c t   a n d   d u r a b l e   r o c k  
( i n   e x c e s s  of 5 t o n n e s )   t h a t  would  be  used  on  production 
s t r u c t u r e s   i n   d e e p   w a t e r  t o  resist wave e r o s i o n .  

0 Rip-Rap - smaller b locks  of d u r a b l e   r o c k  (1 t o  5 t o n n e s )  
t h a t  would  be  used t o  resist wave e r o s i o n  of s h o r e l i n e  
s t r u c t u r e s  and a t  between -10 m and  -20 m depth   on   deep  
water s t r u c t u r e s   a n d   c a i s s o n   t y p e   s t r u c t u r e s .  

0 Blast Rock - b l o c k s  of i n t a c t   r o c k   o f   u p   t o  1 t o n n e   t h a t  
would  be  used i n   f i l t e r s  and i n  p ro tec t ed -wa te r   con -  
s t r u c t i o n .  

0 G e n e r a l   F i l l  - t h e   l o w e s t   g r a d e   o f   r o c k   t h a t   w o u l d  be 
used  as a s u b s t i t u t e   f o r   g r a v e l ;   d u r a b i l i t y  i s  not  
e s s e n t i a l .  

0 Concrete   Aggregate  - d u r a b l e ,   c l e a n   a n d   c h e m i c a l l y  com- 
p a t i b l e   w i t h   P o r t l a n d  Cement;   crushing  and  washing  would 
be  normal   processing.  

Golder Associates 
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Canada (GSC) i n  a p rev ious   p re l imina ry   a s ses smen t  of p o t e n t i a l   q u a r r y  

s i t e s  (EBA, 1983).  It  was m u t u a l l y   a g r e e d   t h a t   t h e   l o n g   h a u l a g e   r o u t e  

f r o m   t h i s   a r e a   w o u l d  mean t h a t   t e c h n i c a l l y  feasible si tes would  be  very 

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

s o u r c e s  was o u t s i d e   t h e   s c o p e  of t h i s   s t u d y .   F u r t h e r   d i s c u s s i o n s   w i t h  

r e g a r d   t o   e x i s t i n g   q u a r r i e s   a l o n g   t h e   D e m p s t e r   H i g h w a y   c l o s e   t o   C a m p b e l l  

Lake  concluded  that  a more d e t a i l e d   i n s p e c t i o n   w o u l d   b e   w a r r a n t e d   i f  

time p e r m i t t e d   d u r i n g   t h e   f i e l d   p r o g r a m .  Two o f   t h e s e  s i tes  were 

i n v e s t i g a t e d   a l o n g   w i t h  a t h i r d   a d d i t i o n a l  s i t e  nor thwes t   o f   Aklavik .  

The s t u d y  was u n d e r t a k e n   i n  a phased   approach   w i th  a rev iew of each 

p h a s e   b e i n g   c a r r i e d   o u t  by t h e   S c i e n t i f i c   A u t h o r i t y   b e f o r e   p r o c e e d i n g  

wi th   t he   subsequen t   phase .  The S c i e n t i f i c   A u t h o r i t y   f o r   t h i s   p r o j e c t  

was Mr. R.J. Gowan, Geotechnica l   Advisor ,   Natura l   Resources   and   Economic  

D e v e l o p m e n t   B r a n c h ,   D e p a r t m e n t   o f   I n d i a n   A f f a i r s   a n d   N o r t h e r n  

Development (DIAND). The p h a s e s   o f   t h e   p r o j e c t  were: 

0 Phase 1, Data  Review  and  Evaluation; 

0 P h a s e   2 ,   F i e l d   I n v e s t i g a t i o n ,   d e t a i l e d   g e o l o g i c   r e c o n n a i s -  
sance  and  mapping; 

o Phase 3, L a b o r a t o r y   T e s t i n g ;  

o Phase 4 ,  Analys i s ;   and  

o Phase  5,  P r e s e n t a t i o n   o f  Data 

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

s t a f f  m e t  w i t h   t h e   S c i e n t i f i c   A u t h o r i t y   t o   r e v i e w   p r o g r e s s   a n d   d i s c u s s  

t h e   f i e l d   i n v e s t i g a t i o n   p r o g r a m .   A u t h o r i z a t i o n  t o  p roceed   w i th   Phase  2 ,  

F i e l d   I n v e s t i g a t i o n ,  was g i v e n   v e r b a l l y   a t   t h a t   m e e t i n g   i n   V a n c o u v e r ,  

B.C. on  25th  September,  1986. 

Golder Associates 
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I n   o r d e r   t o   c o m p l e t e   a s  much o f   t h e   f i e l d  work a s   p o s s i b l e   b e f o r e  

t h e   o n s e t   o f   w i n t e r   c o n d i t i o n s ,   G o l d e r   e n g i n e e r s   m o b i l i z e d   f r o m  

Vancouver t o   I n u v i k  2 days l a t e r  a n d   e s s e n t i a l l y   c o m p l e t e d   t h e   s e c o n d  

phase   o f   t he   s tudy   on   10 th   Oc tobe r ,   1986 .  A b r i e f   f i e l d   r e p o r t  was 

p r e s e n t e d   t o  DIAND, dated  October   15th,   1986  and  an  a lbum  of  a l l  f i e l d  

photographs  was sen t   on  November 17th,   1986.  

L a b o r a t o r y   t e s t i n g  was s t a r t e d  as soon as t h e   r o c k   s a m p l e s   a r r i v e d  

back   i n   Vancouver   and   con t inued   t h rough   t o  December. Ana lys i s   and   eng i -  

n e e r i n g  were u n d e r t a k e n   i n  l a t e  December 1986 a n d   e a r l y   J a n u a r y   1 9 8 7 ,  

l e a d i n g   t o   t h e   p r e s e n t a t i o n  of d a t a   i n   d r a f t   f o r m   i n   F e b r u a r y   1 9 8 7 .  

A s  p a r t  of t h e   a i r p h o t o   i n t e r p r e t a t i o n   a n d   d a t a   r e v i e w ,   G o l d e r  

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

v i c i n i t y   o f   t h e   M a c k e n z i e  Delta. It was noted  a t  t h a t  time t h a t  a 

number  of q u a r r i e s   a n d  p i t s  h a d   b e e n   p a r t i a l l y   e x p l o i t e d   a l o n g   t h e  

Demps te r   H ighway   and   nea r   Inuv ik .   Fu r the r   i nves t iga t ions   i n   Inuv ik  

c o n f i r m e d   t h a t  two q u a r r i e s   h a d   b e e n   a b l e   t o   p r o v i d e   l a r g e - s i z e d   r o c k .  

E n q u i r i e s  among t h e   p r o d u c e r s   o f   q u a r r y   r o c k   i n   A k l a v i k ,  N.W.T. l e a d   t o  

the   examina t ion   o f   ano the r  s i t e  o n   t h e  west o f   t h e   d e l t a .   D u r i n g   t h e  

f i e l d   i n v e s t i g a t i o n ,   n i n e  si tes were v i s i t e d ;   t h e   o r i g i n a l   s i x ,   a n  

i s o l a t e d   r o c h e   m o u t o n e e   j u s t  west of t h e   d e l t a   a n d  some 35 km n o r t h   o f  

Mount G i f f o r d ,   a n d  two e x i s t i n g   q u a r r i e s   c l o s e   t o   t h e   h i g h w a y   n e a r  

Campbell  Lake, N.W.T. A t e n t h  s i t e ,  the   Ho ida l   Cupo la   abou t   14  km 

nor thwes t   o f  Mount F i t t o n ,  was b r i e f l y   a p p r a i s e d   f r o m   t h e  a i r  bu t  a 

ground  based  survey was n o t   c o n s i d e r e d   t o   b e   j u s t i f i e d   b a s e d   o n   t h e  

l i m i t e d   s i z e   o f   t h e   p r o s p e c t .   P o t e n t i a l   q u a r r y   r o c k  s i tes  i n   t h e  

R icha rdson   Moun ta ins   a long   t he  Dempster  Highway  which  had  been  suggested 

by GSC i n   t h e  EBA ( 1 9 8 3 )   r e p o r t  were c o n s i d e r e d   b e y o n d   t h e   s c o p e   o f   t h e  

p r e s e n t   s t u d y .  

Golder Associates 
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T h i s   r e p o r t  is  p r e s e n t e d  as a s i n g l e  volume w i t h  a supp lemen ta ry  

volume  of   support ing  documents   being  lodged  with D I A N D  H e a d q u a r t e r s ,  

r e g i o n a l   a n d   d i s t r i c t   o f f i c e s   a n d / o r   l i b r a r i e s .  

The r e p o r t   v o l u m e   c o n t a i n s   t h e   t e x t   a n d   a p p e n d i x   d e a l i n g   w i t h  the 

s i t e  s p e c i f i c   a p p r a i s a l s .  The supp lemen ta ry   vo lume   con ta ins   suppor t ing  

documents  which  include l i s ts  o f   c o n t a c t s ,   r e f e r e n c e s   t o   t h e   p h o t o  

a lbum,   l abo ra to ry  test r e s u l t s ,  a n d   d a t a   l i s t i n g s  (see Table   o f  

Con ten t s ) .  

2.0 DATA REVIEW AND EVALUATION (Phase 1) 

2 . 1  Methodology 

I n   t h e   i n i t i a l   p h a s e   o f   w o r k ,   G o l d e r   s t a f f  members c o n s u l t e d   w i t h  

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

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

a l t e r n a t i v e s .  This was fol lowed  by a r ev iew of g e o l o g i c a l   a n d   g e o t e c h -  

n i c a l   l i t e r a t u r e   p e r t i n e n t   t o   e a c h   p o t e n t i a l   q u a r r y  s i t e  f rom  sou rces  

w i t h i n   t h e   p u b l i c   d o m a i n   a n d   p r i v a t e l y   w h e r e   p o s s i b l e .   S u p p o r t i n g  

Document A c o n t a i n s  a l i s t i n g   o f  a l l  c o n t a c t s  made d u r i n g   t h e   s t u d y   a n d  

the   ne twork   o f   t hese   con tac t s .  A number  of   contacts  were m a i n t a i n e d   i n  

I n u v i k   d u r i n g   t h e   f i e l d   p r o g r a m   t o   a u g m e n t   t h e   i n f o r m a t i o n   c o l l e c t e d  as 

p a r t  of Phase 1 of the s tudy .   Suppor t ing  Document B l is ts  t h e   a v a i l a b l e  

r e p o r t s ,  maps and ae r i a l  photographs  which were used i n   t h e   r e v i e w .  

S p e c i f i c   r e f e r e n c e s  are  g i v e n   f o l l o w i n g   t h e  text i n   t h i s   r e p o r t .  

C o n c u r r e n t l y   w i t h   t h e   d a t a   r e v i e w   o f   t h e   p r o g r a m ,  a d e t a i l e d  a i r  

p h o t o   i n t e r p r e t a t i o n  was c a r r i e d   o u t   t o   i d e n t i f y   a n d   d e l i n e a t e   r o c k  mass 

s t r u c t u r e s   a n d   o u t c r o p s   a r o u n d   t h e   s e l e c t e d  si tes.  R e f e r e n c e   t o   c u r r e n t  

geo log ica l   and   t opograph ic  maps a s s i s t e d   i n   d e f i n i n g   p o s s i b l e   q u a r r y   a n d  
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i n f r a s t r u c t u r e   f a c i l i t i e s  s i tes a t  e a c h   s o u r c e ,   a n d   l i k e l y  access r o u t e s  

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

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

development.  

2 .2  R e s u l t s  

The  most p e r t i n e n t   p r e v i o u s   s t u d i e s   w h i c h   h a d   b e e n   c a r r i e d   o u t  

r e l a t i v e   t o   t h e   s i x  s i t e s  i n   t h e   s t a t e m e n t   o f  work f o r   t h e   c u r r e n t  

s t u d y  are the I m p e r i a l  O i l  Ltd.  ( I O L )  (1976) ,   Hardy  (1977)   and EBA 

(1976 ,   1983)   r epor t s .  The purpose of t h e s e   s t u d i e s  has n o t   b e e n   c l e a r l y  

d e f i n e d   b u t  i s  b e l i e v e d   t o   b e  as f o l l o w s .  

o I m p e r i a l  O i l  - A number of s t u d i e s   i n   t h e   p e r i o d   1 9 7 2  - 1976 
s u g g e s t e d   s e v e r a l   p o t e n t i a l   r i p r a p   s o u r c e s   n e a r   t h e   B e a u f o r t  
C o a s t   b u t   f o u n d   t h a t   " t h e   r o c k   t y p e  was e i t h e r   u n s u i t a b l e   f o r  
q u a r r y i n g   o r   t h e   l o c a l i t y  (was) so r e m o t e   t h a t   q u a r r y i n g   a n d  
t r anspor t a t ion   wou ld   be   ve ry   expens ive . "  I0L (1976) .  A 
d e t a i l e d   e v a l u a t i o n   o f   e i g h t  s i tes i n   t h e  Campbell Hills and 
Delta O u t l i e r s   r e g i o n  was conduc ted   i n   June   1976   t o   de t e rmine  
s u i t a b l e  s i t e s  f o r   f u r t h e r   s t u d i e s .  A number of small test 
b l a s t s  were c a r r i e d   o u t   b u t   n o   d e t a i l s  were recorded  and 
i n f e r e n c e s   h a v e   n o t   b e e n   a t t e m p t e d   i n   t h e   c u r r e n t   s t u d y .  
F u r t h e r  work was recommended bu t   no t   on  a s i t e  s p e c i f i c   b a s i s .  
The h i g h e s t   r a t i n g s  were g iven   t o   t he   Gu l l   Creek   Do lomi te s  
fo l lowed   by   t he   Gu l l   Creek   Quar t z i t e ,   one   o f   t he   Ou t l i e r s ,   and  
t h e   e x i s t i n g   q u a r r i e s ,  s i tes  X 1  and X2 i n   t h i s   s t u d y .  A l l  of 
t he   above  were c o n s i d e r e d   s u i t a b l e   f o r  the p r o v i s i o n   o f   r i p -  
r a p .  

o Hardy - T h i s   s t u d y  was e s s e n t i a l l y  a g r a n u l a r   b o r r o w   s t u d y ,  
p r i m a r i l y   r e l a t e d  t o  p i p e l i n e   r o u t e s ,   a l t h o u g h  the terms of 
r e f e r e n c e   i n c l u d e d   t h e   p r o v i s i o n   o f   " d e t a i l e d   i n f o r m a t i o n   t o  
complete  a c o m p r e h e n s i v e   i n v e n t o r y   o f   t h e   p r i n c i p a l   r o c k  ... 
s o u r c e s   i n   t h e   s t u d y  area." Hardy  (1976).  The s t u d y  was 
i n t e n d e d  t o  complement   o ther   work   be ing   car r ied   ou t   on   g ranu-  
l a r  material and   rock   sou rces   fo r   i ndus t ry   and   gove rnmen t .  
Hogbacks  north of and   i nc lud ing  M t .  Dav ie s   G i lbe r t  were 
r e v i e w e d   a n d   a s s e s s e d   w i t h   j u s t   u n d e r  3 m i l l i o n  cu.m. o f   rock  
a n d   r u b b l e   s u i t a b l e   f o r   r i p r a p   a n d   a g g r e g a t e   p r o d u c t i o n .  
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0 EBA - Two s t u d i e s  were c a r r i e d   o u t   b y  EBA E n g i n e e r i n g  
Consu l t an t s   L td .  The  1976  study was a n   e v a l u a t i o n   o f   p o t e n -  
t i a l  r o c k   q u a r r i e s   i n   t h e  Rocky H i l l  - Campbell  Lake area 
w h i l e   t h e   1 9 8 3   s t u d y  was a n   e v a l u a t i o n   o f   p o t e n t i a l   s o u r c e s   o f  
q u a r r y   r o c k   f o r   m a r i n e   s t r u c t u r e s   i n   t h e   B e a u f o r t   S e a   r e g i o n .  
The fo rmer  was d i r e c t e d   t o   i n d u s t r y   a n d   p u b l i c  demand f o r   r o c k  
s u p p l i e s   i n   t h e   I n u v i k  area fo r   a rmour   rock   and   gene ra l  fill. 
Guide l ines   fo r   qua r ry   deve lopmen t   and   r ec l ama t ion ,  which now 
f o r m   t h e   b a s i s   f o r   “ E n v i r o n m e n t a l   G u i d e l i n e s :   P i t s   a n d  
Quar r i e s . "  (DIAND 1982) ,  were d e v e l o p e d   i n  EBA (1976).  The 
scope  of  work i n  EBA (1983) was d e s i g n e d   t o   g e n e r a t e   d a t a  
"needed t o   p r e p a r e   a p p r o p r i a t e   r e s p o n s e s   t o   p e n d i n g   q u a r r y  
deve lopment   p roposa ls   and   to  assist (DIAND) i n   e v a l u a t i n g   t h e  
r e l a t i v e   a b u n d a n c e   a n d   i m p o r t a n c e   o f   n a t u r a l   r e s o u r c e s . . . "  In  
t h e   s t a t e m e n t   o f   w o r k   f o r   t h a t   s t u d y  a r e v i e w   o f   i n d u s t r y  
r e q u i r e m e n t s   i n   a d d i t i o n   t o   t e c h n i c a l   f e a s i b i l i t y   i s s u e s  was 
i n c l u d e d .  A b road   s tudy  area was e v a l u a t e d   w i t h  recommenda- 
t i o n s   f o r   f u r t h e r  work a t  Mount F i t t o n ,  Mount D a v i e s   G i l b e r t ,  
Mount Gi f fo rd   and   t he   Gu l l   Creek   Quar t z i t e s   and   Do lomi te s  as 
be ing  s i tes  from  which  armour  s tone may b e   o b t a i n a b l e .  The 
r e c o m m e n d a t i o n s   c a l l e d   f o r   d r i l l i n g ,  t es t  b l a s t i n g ,   l a b o r a t o r y  
t e s t i n g ,  access e v a l u a t i o n   a n d   p r e l i m i n a r y   c o s t   s t u d i e s ,  a l l  
of  which l i e  o u t s i d e   t h e   s c o p e   o f   t h i s   s t u d y   w i t h   t h e  
e x c e p t i o n   o f   l a b o r a t o r y   t e s t i n g .  

The p r e v i o u s  s i t e  s p e c i f i c  work  by  Hardy  (1977)  and EBA (1976, 

1 9 8 3 ) ,   p r e s e n t e d   i n   t h e   s u p p l e m e n t a r y   v o l u m e ,   g a v e   i n i t i a l ,   q u a l i t a t i v e  

a s s e s s m e n t s   o f   t h e   p o t e n t i a l   f o r   t h e  s i x  main si tes t o   p r o v i d e   t h e   d i f -  

f e r e n t   r o c k   g r a d e s   r e q u i r e d .   T h e s e  are shown  on  Table 2 w i t h   t h e   r o c k  

types   t aken   f rom GSC maps; t e r r a i n ,   f l o o d i n g   p o t e n t i a l   a n d  access/exit 

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

f r o m   t e l e p h o n e   c o n t a c t s .  

T h i s   t a b l e  was d r a w n   u p   t o   f o r m a l i z e   t h e   p r i o r i t i e s   f o r   t h e   f i e l d  

inves t iga t ion   phase   o f   t he   p rog ram.   No tes  made d u r i n g   a i r p h o t o  in te r -  

p r e t a t i o n  were t r a n s f e r r e d   t o  t h i s  t a b l e   f o r   v e r i f i c a t i o n   i n   t h e   f i e l d ,  

as were d e t a i l s   o f   p o s s i b l e   c o n s t r a i n t s .  
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The s t a t emen t   o f  work cal led f o r   a s s i g n i n g  a p r i o r i t y   r a t i n g   f o r  

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

t a r y   c o n s t r a i n t s   p r e v e n t e d   i n v e s t i g a t i o n  of a l l   s i x  si tes.  I t  was d e c i -  

d e d   t h a t ,   w e a t h e r   p e r m i t t i n g ,  a l l  t h e   p r o p o s e d   f i e l d  work  could  be 

a c c o m p l i s h e d   i n   t h e  time ava i l ab le   and   w i thou t   ove r - runn ing   t he   p roposed  

budget  and i t  was a g r e e d   b e t w e e n   t h e   S c i e n t i f i c   A u t h o r i t y   a n d   G o l d e r  

t h a t   t h i s   r a t i n g  was n o t   n e c e s s a r y .  

A meet ing was h e l d   i n  Vancouver on 25th  September,   1986  between 

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

r e v i e w   a n d   e v a l u a t i o n ,   a n d   t o   c o m p l e t e   t h e   f i n a l i z a t i o n   o f   t h e   f i e l d  

program  plan.   Based on t h e   r e s u l t s   t o   d a t e   a n d   t h e  time o f   y e a r ,  i t  was 

d e c i d e d   t h a t   t h e   f i e l d   p r o g r a m   w o u l d  s tar t  a t  t h e  s i t e s  most d i s t a n t  

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

T e l e p h o n e   c o n v e r s a t i o n s   w i t h   S u n r i s e   H e l i c o p t e r   L t d .   I n u v i k ,  N.W.T. 

i n d i c a t e d   t h a t   p a r t i a l  snow cove r  was u n l i k e l y   t o  melt b e f o r e   w i n t e r ,  

b u t   t h a t   f l y i n g   c o n d i t i o n s   w o u l d   l i k e l y   b e   s u i t a b l e   f o r   P h a s e  2 i n t o  

e a r l y   O c t o b e r .   V e r b a l   a p p r o v a l   t o   p r o c e e d   w i t h   P h a s e  2 was g i v e n  a t  

t h i s   m e e t i n g .  

3.0 FIELD INVESTIGATION (Phase  2 )  

3.1 General  Methodology 

A t  t h e   o u t s e t   G o l d e r   r e c o g n i z e d   t h a t   l i m i t e d   f u n d s  were a v a i l a b l e  

f o r   t h i s   s t u d y ,   a n d   t h a t  time c o n s t r a i n t s  meant t h a t  a well f o c u s s e d  

team would   be   r equ i r ed .   Fo r   t ha t   r ea son ,  i t  was c o n s i d e r e d   e s s e n t i a l  

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

s t u d y   t o   c o l l e c t   a n d   a s s e s s   t h e   m o s t   i m p o r t a n t   r o c k  mass pa rame te r s .  

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

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

i n t a c t   r o c k  a t  each  s i t e ,  however ,   t he   deg ree   o f   su r f ace   f r ac tu r ing  

meant t h a t  many a c c e s s i b l e   o u t c r o p s   d i d   n o t   c o m p r i s e   i n - p l a c e   r o c k  

material. I n a c c e s s i b l e   c l i f f s   a b o v e   t a l u s   p i l e s   c o u l d   n o t   b e   u s e d   f o r  

de ta i led   mapping   and  many smaller o u t c r o p s  were t o o   b r o k e n   t o   y i e l d  

r e l i a b l e   d a t a .  The r e q u i r e d   l e v e l   o f   d e t a i l e d   g e o l o g i c a l   m a p p i n g  was 

t h e r e f o r e   c a r r i e d   o u t   o n l y   w h e r e   g o o d   o u t c r o p   c o u l d   b e   f o u n d .  By con- 

t ras t ,  r o c k  mass a s s e s s m e n t s   o f   b l o c k   s i z e ,  material s t r e n g t h ,   p l a n e s  

of  weakness,   seepage  and so  on could  be made based  on a number  of  dif-  

f e r e n t   l o c a l i t i e s  a t  each  s i te .  The i d e a   o f   p r o v i d i n g  a f o c u s s e d  

approach   meant   tha t  a c o m b i n a t i o n   o f   d e t a i l e d   g e o l o g i c a l   m a p p i n g   f r o m  a 

number of   ou tcrops   and   more   genera l   rock  mass e v a l u a t i o n s  were c a r r i e d  

o u t  a t  each  s i t e .  I n  t h i s  way supe r f luous   i n fo rma t ion   wh ich   wou ld   be  

l a te r  e l i m i n a t e d   i n   t h e   a n a l y s i s   p h a s e  was n o t   r e c o r d e d .  The  con- 

s t r a i n t s  o f   a p p r o a c h i n g   f r e e z e - u p   r e q u i r e d   t h a t  a l l  f i e l d  work was com- 

p l e t e d  as soon as  p o s s i b l e   a f t e r   a w a r d   o f   t h e   c o n t r a c t .  

G o l d e r   s t a f f   m o b i l i z e d   i n t o   t h e   f i e l d   o n   2 7 t h   S e p t e m b e r ,   1 9 8 6   a n d  

c a r r i e d   o u t  s i t e  eva lua t ions   o f   t he   p roposed   sou rces   be tween   28 th  

September  and  3rd  October,  1986. The  two man s t u d y  team made i t s  b a s e  

i n   I n u v i k ,  N.W.T. a n d   c h a r t e r e d   t h e   s e r v i c e s   o f  a Be l l  206B h e l i c o p t e r  

f r o m   S u n r i s e   H e l i c o p t e r   L t d .   t o   p r o v i d e   t r a n s p o r t   t o   a n d   f r o m   t h e  

s i t e s .  

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

about  8:30 a .m.  t o  9:00 p.m., i t  was f o u n d   u s e f u l   t o   o c c u p y   t h e   e a r l y  

p a r t  of the   morning   making   te lephone   contac ts   wi th   government   agencies ,  

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

e a r l y   m o r n i n g   a n d ,   g e n e r a l l y   s p e a k i n g ,   h e l i c o p t e r   f l y i n g  was not   under -  

t a k e n   u n t i l   a b o u t  10:30 o r  11:OO a.m. each   day .  
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E a c h   o f   t h e   s i t e   s u r v e y s   c o m p r i s e d   a n   o v e r v i e w   f r o m   t h e   h e l i c o p t e r  

t o   i d e n t i f y   t h e   g e n e r a l   c h a r a c t e r   o f   t h e   r o c k  mass a t  e a c h   l o c a l i t y ,  

fo l lowed by c l o s e r  ae r i a l  t r a v e r s e s   o f   s e l e c t e d   p o t e n t i a l   q u a r r y  si tes.  

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

e v a l u a t i o n   o f   t h e   d e p o s i t  was c a r r i e d   o u t   f r o m   t h e   g r o u n d .  The rock  

mass was sampled a t  each  s i t e ,  i f   p o s s i b l e   f r o m  a t  least  two l o c a t i o n s  

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

t h e   h e l i c o p t e r .   F u r t h e r   l o w   l e v e l   p h o t o s   w e r e   o b t a i n e d   f o r   s p e c i f i c  

l o c a t i o n s  as t h e   h e l i c o p t e r   l e f t   t h e   l o c a l i t y .  It was found  tha t   two 

s i tes  cou ld  be v i s i t e d   e a c h   d a y   w i t h o u t   f e a r   o f   e x t e n d i n g   h e l i c o p t e r  

f l y i n g  time a f t e r   d u s k ,   o r   j e o p a r d i z i n g   t h e   q u a l i t y   o f  a e r i a l  photogra-  

phy;   over  270  p h o t o g r a p h s   w e r e   t a k e n   d u r i n g   t h e   f i e l d   p r o g r a m .   F l i g h t  

p a t h s  were approximate ly   ske tched   on   1 :50 ,000   topographic  maps and  photo 

l o c a t i o n s   a l s o  shown f o r  l a t e r  index ing .   Th i s  was a l s o   f o u n d   i n v a l u a b l e  

f o r   c r e a t i n g  a d a i l y  l o g .   P e r t i n e n t   f l i g h t   a n d   p h o t o   i n f o r m a t i o n  i s  

shown on   t he  s i t e  p l a n s   i n   S e c t i o n  7. An album  of a l l   p h o t o g r a p h s   w i t h  

r e f e r e n c e  l i s t s  was s e n t   t o  DIAND on November 17th,   1986.  

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

r e p o r t s   a n d   f l y i n g  time a v a i l a b i l i t y  as d iscussed   be low.  An overview  of 

the  Campbell  Hills a r e a  was t h e   f i r s t   a c t i v i t y   f o l l o w e d  by  mapping i n  

d e t a i l  on t h e   D e l t a  Outlier and  the  Gull   Creek  Dolomite .  Mount F i t t o n  

and Mount D a v i e s   G i l b e r t   w e r e   v i s i t e d   o n   t h e   s e c o n d   d a y   w i t h   e x c e l l e n t  

f l y i n g   c o n d i t i o n s   a n d   l o n g   d a y l i g h t   h o u r s .  Mount G i f f o r d ,   A k l a v i k ,   t h e  

West-Delta  roche  moutonee  were  combined  with a s e c o n d   i n s p e c t i o n   o f   t h e  

D e l t a   O u t l i e r s   o n   d a y  3 t o   c o l l e c t  samples. The remain ing  s i t e  eva lua -  

t i o n ,   t h e   G u l l   C r e e k   Q u a r t z i t e ,   a n d  sample s e l e c t i o n   f r o m   t h e   a d j o i n i n g  

Dolomite was c a r r i e d   o u t  on the   fo l lowing   day   unde r   poor   wea the r   cond i -  

t i o n s .  Two exis t ing   quar r ies   on   the   Dempster   Highway,   near   Campbel l  

Lake, were v i s i t e d   a n d   p h o t o g r a p h e d   o n   t h e   f i n a l   d a y .  A l o g   o f   t h e  
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f i e l d   a c t i v i t i e s   a n d  a b r i e f   r e p o r t  were s u b m i t t e d   t o  D I A N D  i n  a l e t t e r  

da ted   October   15 th ,   1986.  The l o g  i s  i n c l u d e d  as Tab le  3. 

T h r o u g h o u t   t h e   f i e l d   w o r k   t h e r e  was from 100-400 mm of  snow  cover 

i n   t h e   I n u v i k  area. To some e x t e n t   t h i s   o b s c u r e d   t h e   o u t c r o p   o r   e x p o s e d  

rock  mass a t  a n y   p a r t i c u l a r   l o c a t i o n ;  i t  a l s o  made n e g o t i a t i o n   o f   c o l l u -  

v i a l   s l o p e s   t r e a c h e r o u s .  It i s  n o t e d   t h a t   t h e   b u i l d - u p  of snow  cover  

was o n   h o r i z o n t a l   o r   s h a l l o w   d i p p i n g   s u r f a c e s .  Most d e t a i l e d   g e o l o g i c a l  

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

t h e s e  were not   obscured  by snow. G o l d e r   d o e s   n o t   b e l i e v e ,   t h e r e f o r e ,  

t h a t   t h e   d a t a   c o l l e c t i o n  was compromised  by  inclement  weather.  

3.2 S i t e  Assessment Methodology 

The s t a t e m e n t  of work f o r   t h e   s t u d y   r e q u i r e d   i n v e s t i g a t i o n   o f  " s i t e  

c o n d i t i o n s " ,   d e s c r i p t i o n   o f   " d e p o s i t   c h a r a c t e r i s t i c s "   a n d   d e t e r m i n a -  

t i o n   o f   " r o c k   p r o p e r t i e s "  a t  e a c h   o f   t h e  si tes.  T h e s e   c l a s s i f i c a t i o n s  

were broken down i n t o  a number  of pa rame te r s   wh ich   cou ld   be   quan t i t a t -  

i v e l y   o r   q u a l i t i a t i v e   a p p r a i s e d   d u r i n g   t h e   f i e l d   i n v e s t i g a t i o n .   I n  

o r d e r   t o   f o r m a l i z e   d a t a   c o l l e c t i o n   a n d   e n s u r e   t h a t   p e r t i n e n t   d a t a  was 

not   omi t ted ,   two  forms  were g e n e r a t e d   t o   u s e  as f i e l d   s h e e t s   i n c o r p o r a t -  

i n g  a l l  o f   t h e   p a r a m e t e r s   r e q u i r e d   i n   t h e   s t a t e m e n t  of work.  Blank 

c o p i e s  of t hese   fo rms   appea r  as T a b l e s  4a and b. 

The Rock Mass Desc r ip t ion   fo rm,   Tab le   4a ,   i nc luded  a d e s c r i p t i o n   o f  

t h e  s i t e  p h y s i o g r a p h i c a l l y ,   t o p o g r a p h i c a l l y   a n d   g e o l o g i c a l l y ,   w i t h  

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

A comple te   rock  material d e s c r i p t i o n  was made on s i te  f o l l o w i n g  the 

recommendat ions   o f   the   Geologica l   Soc ie ty   o f  London (1977) ,  see Appendix 

I. The   deg ree   t o   wh ich   t he   rock  material i s  n a t u r a l l y   d i s c o n t i n u o u s  was 
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29S€P96 Ovunight m o d a t i o n  in Ehontm, tram1 Q Edmonton Hirport,. 
Flight W 561 to Inuvik, Qlw 4 hovs after nlarding 
follaritq  ecpiprent fri lus. 
h i w d   I w i k  6-00 p, withart  airfrrright items. 

Homing qamt making contacts uith DIFIJD, M, nOr, ME, and 
local amtractors- Colle&d air freight fran airport, also 
tadher mards. Visited R d y  Cockmy 4 0 I A M > ,  uho s q g m s b d  
mtacts uith l o w 1  cantrrctoru, kmters 4 Tr- h., 
6HFI Econ*ric Dllselop.mt & Tarism and Ranewablrr Resowas, 
tramporbtion v i e s ,  HOT rrd DOE. Follousd rg tq phme 
as rhovr on Table 2. Visited revewable to r-ch 
wildlife concans d Inuvialuit  Final Agrar#rt. 
LaFt  Iruvik by helicopter 4.15 pl to  ov#f 1y 6u11 Credc s e a  
en routs for the Delta Outliers. Difficulty  landing  cl-  to 
hop, d m w d  hila acr050 ri- of 1imstat-m to do geol.. 
ruQping. F1.u aut to Epot Chanel to rwiw site access then 
to 6u11 Crlnk dolorite. Lamhd atop h i m  crest and hiked 
d a m  gully to photog.* md rpp pbtentiol deposit. Did  not 
sample R+tuned to Iwik afGr 8.3opr- Helitime 1.3 hrs. 
FI#oMutical ups also pwchasd, far rsgnetic declination. 
Erly mrning spmt in hotel continuing to nebh phara h t c  
uith  local contr-, notrbly Buck S t a r  of Aklavik a d  
Gordie campbell of Irrrvik, also t r r r y * K t o t i a n  coqmnies, 
m i c ,  Points North, Noruwm, Beluga, and M i n d .  
Left Inwik 4 helicopt+r at about 11-00 am heading uest, 
Chssud r(.dbmie Delta md south flpnk of Mt. Oavies  Gilbert. 
Circled Ht. Fitton countac cl&irc f- rwth and landed on 
eastern e d p  of upper platem.  Hiked to sunait of rarrtnin 
Wiq rock maus measurements and photos. Mapped out#ogs ad 
noted wildlife. Das#nded to sodhest ad traversed back to 
helicopter  passing  clair sta&es of Anlc# Hoidal.  Collected 2 
s d c s  of qlrrs before leaving.  Headed north, passed Twins to 
v i w  Hoidal Cyrolo, then east to M. Davires  Gilbert.  Circled 
as above thm lrndcd QI cmst OF ridge b summit Helicopkr 
fln, to louer altitude to wit. Depcerrded from r i e  on north 
si& of ncnntain,  mapping,  sampling and photogaphing. D e q  
srmu in drifts ak 1- elevations. btvned to  Imrvik about 
7.00 p; 2.6 hrs helitirw. Obswved grizzly bar, C a r i b ,  
ptaraigm, eaqles.  Helitime 2.6 k s .  

I 

Tcrps. SC to OC 
Light smw 
Light winds 

T-. -15c to -5C 
Hodeatrrly uindy 
Clear  skies, sutmy 
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01mT86 Fh.r?s+d to me& Budc S t o r r  in  Aklavik to d i u  exploitation 
of coiluvial slopes for rip  rap an east side of lit. Gifford. 
c a r t i d  to eb;tirblish netu0t-k of idomatim sowems locally. 
Left Inuvik about 10.00 Y to hod YQtt across Delta. Overflew 
FUclavik d took L o u  pass oloq Pecl Chmnel to revieu  rip  rap 
shore protection alongsih c-ity. Ladad to aeot S t o m  Md 
look at stockpila  of  material  fron tit. 6iffd. W y   r i d  
wading of material, good quality.  Left  to  fly over- Husky Chn. 
ad existirrg 5ovc~s  W o r e  circuit  of  Gifford. L& to saw 
ple ~ ? d  rap tu0 areas. took 10nd and berial  photos. &st p - 0 ~  
p c t  inaccessible off east face of wrtn. Left to fly 
4 s  rrp Hi 11- Cree& zmd Hartin cre+k cayons to appraise the 
oandrtones exposed in the geological sqmmce. 60th would d e  
good pcospcts, but are not accessible. H e a d d  north a c m s  
6rizzly crrrak to isolated roche un~tonee (site 3C). Mapped 
4 co#l& -res for lab  testing. ktw-ned to 

east si& of Delta to collect samplw; from Oelta outlier a d  
c y ~ v  out more q i n g .  Rstu-ned to Inuvik  about 7.M pm, m a d e  
call to 6A Uanc b report progress. klitime 2.2 k s .  

Triad to call Bob hum, DIAN] Hull, will call later. Continue 
with 1-1 colttilcts zllcf prlrpive to meet govt officials la*. 
Left Surilv hangar about 10.30 arr heading for Inwik airpat. 
Fleu over both airport  quarries (1 HOT, 1 leased to tam) then 
to *die Clnpbell’s cparry mrtM of Campbell Hills. Circ- 

-11 as ather gravel pits  in the vicini&.  Revieved rock qual- 
ity of doloaite Qxposed on nose imediately east of lake before 
hading & to 6ull 6mdc hartrite. Landed, &, photo’d 
ad -led in soft snow. R e t k  to site 5 to  collect sa- 
plas them ovecf  leu &ole 6u11 Creek area to anf ira potential 
sibs. cbetvncd to Irnnik  after 3.00 pm, visited W T  Tarism 
to rwiau prk potential, 4 Delta Courcil to check Denelkstis 
l a d  claim r e a .  Informed D I M  in  Inuvik and Hull  of progress 
to date ilyl reached  Gordie  Campbell.  Helitire 1.0 hr. 
Heavy overnight srtou, terp#atwe dropped to apprax. -2OC. 
Corpleted  Inuvik paperwork and orgaired air  frieght  for U a c .  
Decidd to ship  surples ty air, dwdted uith PWA. Finat visit 
to offices of BIWT in Inwik then by d.lewtersd cab to Dpw 
qupry eatst of & + e l l  Laka to photograph and map. From there 
to Cwpkrll’s oparatian to photog-& and map. Evaluated pot- 
d i a l  for -ion of both q u a r r i e s  then returned to Inuvik 
a i m .  Confirred friw shipaemts,  clarified  ueather  record 
fra hpt. of Envirorvrerrt th.rr left on PClA 562 for Ebronton and 
U” 

Discrar?red praqess uith DSS in  Hull,  confirmed budget status, 

l e d t o p h o t o t h e r r s w t h t o ~ q u a r y Q i r s t o f c a r p b e l l ~ a s  

t I t I 

Temps -1oC to -5c 
Light to aodecate uinds 
!%nny periods 

Temps -1SC to -5c 
Hoderate uinds 
Snou flurries 

Tenrps -201: to -10 C 
pbdwate uinds 
SMU flurries 

I 
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to futher -k to be tarried art under CA 3.3.3 Task 8, a d  3.3.5 
1OOlXBti Reporting. Prrepavd  laboratory for arrival of srruples, and 

test progar. C o m m c e d  preparation of field report, d 
i h i n g  o f  photos, both uithin Phase 2 budget. 

Phase 2 - Field Inuertigation anglsted 10 O c t  1986. 



TABLE 4A 

DSS/QUARRIES/BEALlfORT 862-1805 ROCK M S S  DESCRIPTION 
FIELD CHECKLIST - ALL ENTRIES T!l BE  COMPLETED 

HAPPED BY DFWRSR 
S I T E  NUHBER """""_ 

DATE 
LOCATION 

- - " "  " " " " " " " _  " _  
LOCAlITY TYPE Fedrock 

felsenneer  colluvium mor a i  ne 
SIZE metres X retres hor izon ta l  

ELEVATION RANGE " _ "  
IHAGE 

" " _  
SAtlPLE 

" " _  
ROCK I lATER IAL 

"" 

Sketch 
Air photos 
Land photos 
"" 

Location 
S i z e  
"" 

Celour 
Grain size 
Weat her ing  
Strength 
ROCK TYPE 

FaSr ic 

"" 

. "  . "  

metres t o  metres 

no. o f  photos 
sequence 
sequence 

" _  """"""""" """ 

" _  """"""""" """ 

" -  """"""""" """ 

field e s t .  

" -  """"""""" """ 

Block  size - minirun 
- rax i rue  
- average 

Discont inui ty - set 1 
- set 2 
- se t  3 

S X  

rX 
r e %  

P X  

rX 
6 %  

or ient.  6 .  spacing  type 
or ien t .  r. spacing  type 
or ient .  L. spacing  type 

Convent i O ~ I  used Dip iD ip   d i rec t ion   ( t rue   nor th )  

S ign i f i can t  weakness 

Seepage 
- - - - - - - - -  - - -  - - " " " " " " _  " _  """ 

COMENTS 



TABLE 4B 

DSS/QUARRIES!BEAUFORT 862-1806 OUARRY  DESIGN PARMETERS 
FIELD  CHECKLIST - ALL  ENTRIES  TO BE COHPLETED 

SITE  NUMBER 

LOCATION 

"" 

ACCESS 

"" 

OVERBURDEN 

"" 

QUARRY 

"" 

HYDROLOGY 

"" 

PERtlAFROST 

"" 

CONSTRAINTS 

"" 

R E P "  

HAPPED BY DFWlRSR 

DATE 

l-ctcal topography >20@ e2 
Deposit  topography 200 r2 
Deposit  orientation  azimuth 
" " " " " " " " " " " " -  """ 

Persoonellsupplies 
Product/delivery 
Distance  to  tideuater 
Distance  to  barge 

Type(s) 
Extent - depth 

Disposal area(s1 

" - " " "  

area 

kr dist. 
kr dist. 
ke ili5t. 
kr dist. 

""""" 

e measured 
r 2  reas. 
w? e s t .  

direction  rating 
direction  rating 
direction  rating 
directim rating 
""" """ 

r estimated 
r 2  est .  

location 
""""""""""""" """ 

Size 
Dep t h 
Uor k i  ng space 
Stockpile  space 
Facilities 
Carp 

e2 est .  
III est. 
a2 e5t. 
m2 est. 

i M a t  i an 
location 

""""""""""""" """ 

Surface water vol. est.  location 
Pit drainage VOI. est. location 
Water supply vol.  est. location " " " " " " " " " _ " " "  """ 

Evidence 
Potential  change 

location 

""""""""""""" """ 

Environmental  type 
Archeological  type 
Recreational  type 
Proxiaity  to  water m es t .  direction 
Wildlife  observed type  
Reciaration 
Restoration 

" " - " " " " " " " " " "  """ 
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d e t e r m i n e d   i n   t h e   r o c k  mass d e s c r i p t i o n ;   t h i s   s e c t i o n  was c o m p l e t e d   i n  

t h e   f i e l d   u s i n g   m e a s u r e d   b l o c k   s i z e s   a n d   d e t a i l e d   j o i n t  s e t  mapping  of 

p a r t i c u l a r   f a m i l i e s   o f   d i s c o n t i n u i t i e s   w h i c h  may i n f l u e n c e   q u a r r y i n g .  

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

p l a n e   s e p a r a t i o n s   o r   p l a n e s   o f   w e a k n e s s   p a r a l l e l   t o   b e d d i n g .  The spac-  

i n g   o f   a d j a c e n t   d i s c o n t i n u i t i e s   i n   e a c h  set was a l so   measured .   The  

c o m b i n a t i o n   o f   d i s c o n t i n u i t y   d e s c r i p t i o n s   a n d   r o c k  material t y p e   g i v e s  a 

rock  mass d e s c r i p t i o n   f o r   e a c h  s i te .  

The Quarry  Design  Parameters   forms,   Table   4b,  were p a r t i a l l y  com- 

p l e t e d   i n   t h e   f i e l d ,   a n d   p a r t i a l l y   b y   r e f e r e n c e   t o   e x i s t i n g  material. 

To a l a r g e   e x t e n t   T a b l e  4b c o m p r i s e d   g r o u n d   t r u t h i n g   o f   i n t e r p r e t e d   d a t a  

from  Phase 1 o f   t h e   s t u d y .   F o r   e x a m p l e ,  access h a d   b e e n   i d e n t i f i e d   f r o m  

a i r p h o t o   i n t e r p r e t a t i o n   a n d   t h e n   c o n f i r m e d   2 n d   r e f i n e d   i n   P h a s e  2 b o t h  

f rom  the   he l i cop te r   and   on   t he   g round .  The p o t e n t i a l   q u a r r y   d i m e n s i o n s  

a n d   l a y o u t s  were e s t a b l i s h e d   b y  a combination  of s i t e  e v a l u a t i o n   a n d  

l a t e r  m e a s u r e m e n t s   f r o m   t h e   1 : 5 0 , 0 0 0  s c a l e  t o p o g r a p h i c   m a p s .  

H y d r o l o g i c a l   a n d   p e r m a f r o s t   c h a r a c t e r i s t i c s  were a s s e s s e d   f r o m   t h e  a i r  

and   ground,   and   loca t ions   checked  on the   t opograph ic   maps .   Cons t r a in t  

e v a l u a t i o n ,   d i s c u s s e d   b e l o w   i n   S e c t i o n  4 was a l s o   c a r r i e d   o u t   b y   g r o u n d  

t r u t h i n g   t h e   r e s u l t s   o f  ea r l ie r  d i s c u s s i o n s .  

The forms were c o m p l e t e d   b y   t h e   a d d i t i o n   o f   i n f o r m a t i o n   t a k e n   f r o m  

o t h e r   s o u r c e s .   F o r   e x a m p l e ,   e l e v a t i o n   r a n g e  was taken   f rom  1 :50 ,000  

topograph ic  maps a n d   d i s t a n c e   t o   t i d e w a t e r   f r o m   1 : 2 5 0 , 0 0 0   t o p o g r a p h i c  

maps. 

A t  each s i t e  a n   a t t e m p t  was made t o   i d e n t i f y   b l o c k s   o f   r o c k   a b o u t  

0.1 m x 0.2 m x 0 . 3  m i n   s i z e   w h i c h   f o r m e d   r e p r e s e n t a t i v e   s a m p l e s   o f   t h e  

rock  material a t  t h a t  s i t e .  The to t a l   s ample ,   wh ich   va r i ed   f rom  12 .5  
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and 5 5  kg i n   w e i g h t ,  was made up  of a number   o f   b locks   o f   rock ,   se lec ted  

from a t  least  two d i f f e r e n t   l o c a t i o n s .   G o l d e r   b e l i e v e s   t h a t   t h i s   m e t h o d  

of   sampling  provided  specimens  of   rock  which  could  be  taken as r e p r e s e n -  

t a t i v e   o f   t h e   r o c k  mass a t  e a c h  s i t e .  The samples  were p l a c e d   i n t o  

gunny   s acks   and   ca r r i ed   t o   t he   he l i cop te r   fo r   sh ipmen t   t o   Vancouver   fo r  

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

a c r o s s   r u g g e d   t e r r a i n   m e a n t   t h a t   i n d i v i d u a l   b l o c k s   i n  excess of 12.5 k g  

cou ld   no t   be   s e l ec t ed .  The lowest   sample  weight   of  12.5 kg was t a k e n  

from s i t e  3C, t h e  West Delta roche   mou tonee ;   t h i s  small sample was f e l t  

j u s t i f i e d   s i n c e   t h e   f i e l d  mapping  gave c lear  e v i d e n c e   t h a t   t h e   p r o s p e c t  

was of l i m i t e d   s i z e .  

Mapping was c a r r i e d   o u t  a t  two e x i s t i n g   q u a r r i e s   a l o n g   t h e   D e m p s t e r  

Highway near  Campbell   Lake,  but  samples were a o t   s e l e c t e d   d u r i n g   t h e  

f i e l d  program  for  a number of r e a s o n s .   F i r s t l y ,  i t  was d e c i d e d   t h a t   t h e  

S c i e n t i f i c   A u t h o r i t y   s h o u l d   b e   c o n s u l t e d   b e f o r e   p r o c e e d i n g   w i t h  what 

would e f f e c t i v e l y   b e  a 30 p e r   c e n t   i n c r e a s e   i n   t h e   s c o p e   o f   w o r k .  

S e c o n d l y ,   t h e   a p p e a r a n c e   o f   t h e   r o c k   i n   s i t u  a t  a deve loped   qua r ry   can  

y i e l d   f a r  more s e m i - q u a n t i t a t i v e   d a t a   t h a n   e x p o s e d   o u t c r o p  a t  a n  

u n d e v e l o p e d   p o t e n t i a l   q u a r r y   s o u r c e .   F i n a l l y ,  i t  was i n t e r p r e t e d   f r o m  

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

t h e s e  si tes a s  s o u r c e s  of b l a s t   r o c k ,  more m a s s i v e   r o c k   s i z e s   c o u l d   b e  

won f r o m   b o t h   o f   t h e   e x i s t i n g   q u a r r i e s   t h a n   h a d   b e e n   a t t e m p t e d   p r e v i -  

o u s l y .  It has   subsequen t ly   been   p roposed   t ha t  a l a b o r a t o r y   t e s t i n g  

p rogram  be   ca r r i ed   ou t  on rock  material  f r o m   t h e s e   p r o s p e c t s .  

3 . 3  Summary o f   P r e l i m i n a r y   ( F i e l d )   R e s u l t s  

Copies   of   the   completed Rock Mass Descr ip t ion   and   Quarry   Des ign  

Parameter forms on a s i t e - b y - s i t e  basis are t o   b e   f o u n d   i n   S e c t i o n   6 ,  
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S i t e   E v a l u a t i o n s ;   r e l e v a n t   d a t a   f r o m   t h e  earlier s t u d i e s   b y   H a r d y   ( 1 9 7 7 )  

and EBA (1976,  1983) is i n c l u d e d   i n   S u p p o r t i n g  Document C. The 

combinat ion of t h e s e   d a t a   f o r m   t h e   b a s i s   o f   t h e   o v e r a l l   q u a r r y  

e v a l u a t i o n   w h i c h  i s  d i s c u s s e d   i n   S e c t i o n  6. 

Based   on   t he   f i e ld   p rog ram  d i scussed   above ,  a number  of   prel iminary 

c o n c l u s i o n s  were reached.  

o A l l  o f   t h e   s o u r c e s   i n v e s t i g a t e d   c o u l d   p r o v i d e  some o f   t he  
s p e c i f i e d   r o c k   g r a d e s  , h o w e v e r ,   b l o c k   s i z e s   o f   n a t u r a l   r o c k  
d e t r i t u s   i n d i c a t e d   t h a t   o n l y   S i t e s  1 and 5 a p p e a r e d   a b l e   t o  
p rov ide   a rmour   rock ,   and  a l l  o t h e r   g r a d e s .  The o t h e r  s i tes  
a p p e a r e d   a b l e   t o   p r o v i d e   r i p   r a p   a n d   o t h e r   g r a d e s .  

o General  s i tes c o n d i t i o n s  are c o n d u c i v e   t o   q u a r r y i n g  a t  a l l  
s i tes ,  e x c e p t   S i t e s  2 and  6 .   The  former  source  comprises  a 
ve ry   s t eep   bed rock   r i dge   wh ich   wou ld  make q u a r r y i n g   d i f f i c u l t  
a l t hough   no t   imposs ib l e ,   and   t he  l a t t e r  has   low  topography 
which  would  probably mean d e v e l o p i n g  a qua r ry   be low  the  
n a t u r a l   g r o u n d  water t a b l e .   S p a c e   f o r  a q u a r r y ,   s t o r a g e ,  
waste, r o a d s   a n d   i n f r a s t r u c t u r e   f a c i l i t i e s   c o u l d   b e   f o u n d  a t  
a l l  s o u r c e s ,   a l t h o u g h  a t  S i t e s  1, 3 ,  4 ,  5 ,  6 and X2 l o c a l  
r e l i e f   i n d i c a t e s   t h a t  some  work areas would  be  more d i s t a n t  
f rom  the   quar ry   than   would   normal ly  be c o n s i d e r e d   a c c e p t a b l e .  

o Depos i t  character is t ics  a t  a l l  s o u r c e s   i n d i c a t e d   t h a t  the r o c k  
mass w o u l d   b e   s u i t a b l e   f o r   q u a r r y i n g ,   a l t h o u g h  the p r e c i s e  
e x t e n t ,   b o t h   h o r i z o n t a l l y   a n d   v e r t i c a l l y ,  of a p r o s p e c t   c o u l d  
o n l y   b e   e s t i m a t e d .   T h u s   r e c o v e r a b l e   v o l u m e s   o f   p a r t i c u l a r  
p r o d u c t   s i z e s   h a v e   o n l y   b e e n   e s t i m a t e d ,  see S e c t i o n   6 . 2 . 1 .   I f  
a q u a r r y  were t o   b e   d e v e l o p e d   f o r   a r m o u r   s t o n e   a n d   r i p r a p   t h e n  
i t  i s  l i k e l y   t h a t   o n l y  25-30 p e r   c e n t   o f   t h e   i n   p l a c e   r o c k  
would meet d e s i g n   s p e c i f i c a t i o n s   a f t e r   b l a s t i n g .  The 
remainder  , h o w e v e r ,   w o u l d   l i k e l y   b e   u s e d   f o r  the o t h e r   t h r e e  
g r a d e s  of r o c k ,   b l a s t   r o c k ,   g e n e r a l   f i l l   a n d   c o n c r e t e  
a g g r e g a t e .  

o Rock p r o p e r t i e s  were b r i e f l y   a p p r a i s e d   o n  s i t e  pending a f u l l  
e v a l u a t e d   a f t e r  the s u i t e   o f   l a b o r a t o r y  tests had  been  comple- 
t e d .   A b r a s i o n   r e s i s t a n c e ,   d u r a b i l i t y   a n d   c r u s h a b i l i t y  were 
q u a n t i t a t i v e l y   a s s e s s e d   b y   d e t e r m i n i n g   b l o c k   s i z e s   o f   t h e   r o c k  
mass d e b r i s  a t  each  s i t e ,  w h i l e   w e a t h e r i n g   a n d   d e l e t e r i o u s  
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material c h a r a c t e r  was no ted  by t h e   p h y s i c a l   a p p e a r a n c e   o f   t h e  
o u t c r o p .  

The f o l l o w i n g   p r o v i d e s  a b r i e f  summary o f   s i g n f f i c a n t   r e s u l t s  of 

t h e   d e t a i l e d   g e o l o g i c   r e c o n n a i s s a n c e   a n d   m a p p i n g   o f   t h e   e x p o s e d  material 

a t  e a c h   s o u r c e .  A more c o m p l e t e   s i t e - b y - s i t e   e v a l u a t i o n  i s  i n c l u d e d  i n  

S e c t i o n  6 o f   t h i s   r e p o r t .  

o The m a s s i v e   g r a n i t e s   o f   t h e   p l u t o n i c   s t o c k  a t  Mount F i t t o n  
a p p e a r e d   t o   b e   a n   e x c e l l e n t   s o u r c e   o f   a r m o u r   r o c k   a n d   o t h e r  
g r a d e s .  The modera t e   t opograph ic  r e l i e f  wou ld   l ead   t o  a 
q u a r r y   w i t h  a l a r g e   s u r f a c e  area. A d j o i n i n g   f l a t   l a n d s   c o u l d  
b e   u s e d   f o r   i n f r a s t r u c t u r e  f a c i l i t i e s  and   va l l eys   cou ld   be  
u s e d   f o r  waste s t o r a g e .  A l o n g   o v e r l a n d   h a u l   t o   t h e   c o a s t  
w o u l d   r e q u i r e   c a r e f u l   e v a l u a t i o n   t o   d e t e r m i n e   t h e   b e s t   r o u t e  
and   t he   mos t   app ropr i a t e  time o f   t h e   y e a r   f o r   h a u l i n g .  Water 
s u p p l y   s h o u l d   b e   r e l a t i v e l y   e a s y   t o   o b t a i n   a n d   d r a i n a g e   w o u l d  
no t  be a n   i s s u e   f o r  a q u a r r y  a t  t h i s  site. 

o The b roken   qua r t z i t e s   wh ich   fo rm the v e r y   s t e e p   h o g s b a c k   r i d g e  
t o  the n o r t h  of Mount D a v i e s   G i l b e r t   d i d   n o t   a p p e a r   t o   f a v o u r  
t h i s  p r o s p e c t  as a source   o f   a rmour   s tone .  The ave rage   b lock  
s i z e  was i n   t h e   o r d e r   o f  0.2 - 0 .3  m a c r o s s .  The steep topo- 
graphy  would make q u a r r y i n g   d i f f i c u l t   a n d   t h e  f l a t t e r  areas 
s u r r o u n d i n g   t h e   r i d g e ,   w h e r e   f a c i l i t i e s   w o u l d   b e   r e q u i r e d ,  are  
g e n e r a l l y   p o o r l y   d r a i n e d .   H a u l a g e   w o u l d   r e q u i r e  a r o a d   t o   t h e  
c o a s t   a n d   e i t h e r  small b a r g e   t o   K i n g   P o i n t   o r   a n   e x t e n s i o n   o f  
t h e   h a u l   r o a d   t o   t r u c k   t h e   p r o d u c t   t o   s h i p p i n g   f a c i l i t i e s  a t  
King   Po in t .   Rehand l ing   o f   t he   p roduc t   wou ld   be   r equ i r ed   i f  a 
s h o r t e r  access h a u l  were t o  be   cons ide red .  

o T h e   i n t e r - b e d d e d   s a n d s t o n e s   a n d   s i l t s t o n e s   n e a r  Mount G i f f o r d  
are t o p o g r a p h i c a l l y   s u i t a b l e   f o r   q u a r r y   d e v e l o p m e n t   a l t h o u g h  
t h e   g e o l o g i c a l  s t r a t a  which   cou ld   p roduce   t he   bes t   g rades  of 
r o c k   a p p e a r e d   t o   b e   i n a c c e s s i b l e .   O v e r l a n d  access from  Husky 
C h a n n e l   w o u l d   b e   r e a s o n a b l y   s t r a i g h t f o r w a r d   f o r   w i n t e r   d e v e l -  
opment a t  which time f u r t h e r   h a u l  may be   cons ide red  by ice  
road .   Loca l   u se   o f   t he  Mount G i f f o r d   s a n d s t o n e  by Aklavik 
r e s i d e n t s   h a s   b e e n   r e s t r i c t e d   t o   b l o c k s  less than   about  1 m 
a c r o s s  as s h o r e   p r o t e c t i o n .  Summer access f o r   p r o d u c t   h a u l a g e  
w o u l d   i n v o l v e   d i f f i c u l t   r o a d   c o n s t r u c t i o n   i n   c o m b i n a t i o n   w i t h  
a l o n g   h a u l  i n  small b a r g e s .  

o S i t e  3c r e f e r s   t o  an i so l a t ed   roche   mou tonee   abou t  38 km NNW a 
of Mount G i f f o r d .  The rock  mass a p p e a r e d   t o   h a v e   t h e   p o t e n -  

Golder Associates 



August,  1987  15  862-1806 

t i a l  t o   y i e l d   h i g h   q u a l i t y   r o c k ,   h o w e v e r   t h e   o u t c r o p  is of 
l i m i t e d   e x t e n t .  Access t o   t h e  West Channel  would  be rela- 
t i v e l y   e a s y   t o   a c h i e v e   a n d   t h e   p r o d u c t   w o u l d   r e q u i r e   t r a n s -  
sh ipmen t   t o  small b a r g e s  a t  t h i s   l o c a t i o n   f o r  summer h a u l   o r  
by ice  r o a d   i n   t h e   w i n t e r .  

o The G u l l   C r e e k   Q u a r t z i t e   a p p e a r e d   t o   b e  a good r i p   r a p   p r o s -  
pec t   and  the Dolomi te   an   exce l l en t   sou rce   o f   a rmour   s tone .  
Both areas are  c l o s e   t o   t h e  East Channel   where  shal low  barging 
o r  i ce  road  haulage  to   Tuktoyaktuk  would  be  needed.   Re-ship-  
ment   o f   the   p roduct   would   be   requi red   for   o f fshore   deve lop-  
m e n t .   T h e   o u t c r o p s   o f   q u a r t z i t e  were f o u n d   t o   b e   h i g h l y  
broken  and more s u s c e p t i b l e   t o   d e g r a d a t i o n   t h a n   t h e   c o a r s e l y  
c r y s t a l l i n e   d o l o m i t e   p r o s p e c t .   B o t h  s i tes  could   be   deve loped  
with  work crews re s id ing   i n   Inuv ik   wh ich   wou ld   r educe   t he   need  
f o r   i n f r a s t r u c t u r e   f a c i l i t i e s   i n   t h e  Gull Creek area. S u i t -  
a b l e   t e r r a i n   f o r  waste d i s p o s a l   a n d   p r o d u c e   s t o c k   p i l i n g   c o u l d  
be   found   ad jacen t   t o   t he   p roposed   qua r ry  sites. 

o The Delta O u t l i e r s  are  n o t a b l e   f o r   t h e i r  l o w  t o p o g r a p h i c  
r e l i e f   wh ich   wou ld  mean e i t h e r   v e r y  large e x c a v a t i o n s  or a 
q u a r r y   e x t e n d i n g   b e l o w   t h e   n a t u r a l  water t a b l e .  The  degree  of 
s u r f a c e   f r a c t u r i n g   o f   t h e   r o c k   s e e n   d u r i n g   t h i s   p h a s e   o f   t h e  
s t u d y   i n d i c a t e d   t h a t   t h e s e   r o c k  masses would  comprise  poor 
a r m o u r   s t o n e   a n d   o n l y   f a i r  r i p  r ap   p rospec t s .   Access   and  
p r o d u c t   h a n d l i n g   c o n s i d e r a t i o n s  in t he   Gu l l   Creek  area a p p l y  
e q u a l l y   t o   t h e s e   o u t l i e r s .  

A t  t he   cu lmina t ion   o f   Phase  2 o f   t h e   s t u d y ,   t h e   g r a n i t e s   o f  Mount 

F i t t on   and   t he   Gu l l   Creek   Do lomi te   appea red   t he   mos t   p romis ing   p rospec t s  

o f   t h e  s i x  s i tes  m e n t i o n e d   i n   t h e   s t a t e m e n t   o f   w o r k .   I n   a d d i t i o n ,   t h e  

p h y s i c a l   c h a r a c t e r   o f   t h e   r o c k   i n   t h e  two e x i s t i n g   q u a r r i e s   n e a r  

Campbell  Lake (si tes X 1  and X 2 )  l e d   t o  a f i e l d   c o n c l u s i o n   t h a t  more  work 

w o u l d   b e   w a r r a n t e d   t o   d e t e r m i n e   t h e i r   p o t e n t i a l   f o r   e x p a n s i o n .   B o t h   o f  

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

h a s   b e e n   e s t a b l i s h e d .  

D e t a i l e d   e v a l u a t i o n s  of e a c h  s i t e ,  based  on the r e s u l t s  of the 

f i e l d   i n v e s t i g a t i o n   a n d   r e f i n e d   o n   t h e   b a s i s   o f   l a b o r a t o r y   t e s t i n g  are 
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i n c l u d e d   i n   S e c t i o n  6 of t h i s   r e p o r t .   L a b o r a t o r y   t e s t i n g   h a s   y e t   t o   b e  

u n d e r t a k e n   f o r  s i tes  X 1  and X 2 .  

4.0 CONSTRAINT EVALUATION 

Under  Phase 1 o f   t h e   p r o j e c t  i t  was r e q u i r e d   t o   d e t e r m i n e   a n y   o b v i -  

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

opment f o r   t h e   p u r p o s e   o f   a s s i g n i n g  a p r i o r i t y   r a t i n g   f o r   t h e   f i e l d  

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

t h i s   e v a l u a t i o n .  

4.1 Methodology 

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

most  of t h e  s i tes  examined ,   t he re  are  v a r i o u s   c o n s t r a i n t s   t o   d e v e l o p -  

ment a t  each  s i t e .  The  main t h r u s t   o f   t h e   e v a l u a t i o n   o f   c o n s t r a i n t s  was 

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

development a t  t h e  s i tes  v i s i t e d   a n d   t o   e s t a b l i s h  a ne twork   o f   con tac t s  

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

s e l e c t e d   f o r   f u r t h e r   s t u d i e s .  

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

c o n d i t i o n s ,   i n   w h i c h   d r a i n a g e ,  access a n d   e n v i r o n m e n t a l   c o m p a t i b i l i t y  

were a s s e s s e d .  The f i r s t  two  form  par t  of t h e   t e c h n i c a l   f e a s i b i l i t y   o f  

a p a r t i c u l a r   s o u r c e   w h i l e   t h e  l a t t e r  i s  a more g e n e r a l   a p p r a i s a l   o f  

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

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

f i e l d   i n v e s t i g a t i o n ,   t h e   m a i n   c o n s t r a i n t s   w h i c h  were i d e n t i f i e d   i n   t h i s  

s t u d y  were : 
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o h y d r o l o g i c a l ,   f o r   e x a m p l e   f l o o d i n g ;  

0 access, p r o b l e m s   w i t h   l o c a t i o n ,   p e r m a f r o s t ;  

0 r e c r e a t i o n a l ,   c o n f l i c t   w i t h  GNWT* p a r k   p l a n s ;  

o a r c h a e o l o g i c a l ,   n a t i v e  si tes;  

o e n v i r o n m e n t a l ,   h a b i t a t   o r   m i g r a t o r y   c o n f l i c t ;  

o s o c i o l o g i c a l ,   l a n d  claims c o n f l i c t   o f   i n t e r e s t ;  

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

i n g .  

*GNWT - Government  of t h e   N o r t h w e s t   T e r r i t o r i e s .  

The f i r s t  two c o n s t r a i n t s  were e v a l u a t e d   i n i t i a l l y   f r o m  a i r  photo  

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

n a i s s a n c e .  The l a t t e r  c r i te r ia  were exp lo red   t h rough   t he   ne twork   o f  

c o n t a c t s   d e v e l o p e d   i n   t h e   d a t a   r e v i e w   p h a s e   o f   t h e   p r o j e c t   a n d   w h i l e   i n  

I n u v i k   f o r   t h e   f i e l d   p r o g r a m .  A c o m p l e t e   l i s t i n g   o f   c o n t a c t s  may be 

f o u n d   i n   S u p p o r t i n g  Document A.  

4.2 C o n s t r a i n t   E v a l u a t i o n   R e s u l t s  

The p h y s i c a l   c o n s t r a i n t   a s s o c i a t e d   w i t h   h y d r o l o g y   r e f e r s   t o   t o p o -  

g r a p h i c   r e l i e f   i n   t h e   v i c i n i t y   o f   t h e   p r o s p e c t ,   t h e   n a t u r e   o f  low- 

l y i n g   t e r r a i n   i n   t h e  same g e n e r a l   a r e a ,   t h e   p r e s e n c e   o f   s t a t i o n a r y  

ground water ( l a k e s ) ,   s u r f a c e   r u n - o f f   ( s t r e a m s )   a n d  major n a v i g a t i o n  

channe l s   ( t he   Mackenz ie   R ive r   De l t a ) .  S i tes  1, 3, X 1  and X2  a r e   f r e e  

f r o m   h y d r o l o g i c a l   c o n s t r a i n t s ,  S i t e  2 h a s  a p o t e n t i a l   d r a i n a g e   p r o b l e m  

in   t he   l ow- ly ing   l and   su r round ing   t he   p roposed   qua r ry  s i t e ,  S i t e s  3c and 

6 would   r equ i r e   qua r ry ing   be low  the   na tu ra l   g round  water t a b l e   a n d  

dewa te r ing   and /o r  pumping  would l i k e l y  b e   r e q u i r e d ,   S i t e s  4 and 5 c o u l d  

most l i k e l y  be  developed  above  the water t a b l e   b u t  some bod ies   o f   s t and-  
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i n g  water may r e q u i r e   d r a i n i n g   b e f o r e  f u l l  p roduc t ion   cou ld   be   ach ieved .  

Water s u p p l y   c a n   b e   a s s u r e d   t o  a l l  s i tes f o r  camp f a c i l i t i e s   o r   q u a r -  

r y i n g .  

I n  g e n e r a l  terms, access  refers t o   b o t h  the i n f l u x   o f   e q u i p m e n t   a n d  

work  crews t o   c a r r y   o u t   q u a r r y i n g ,   a n d   t o   t h e   s u p p l y  of p r o d u c t   t o  mar- 

k e t .  The p h y s i c a l   d i s t a n c e   o f  s i tes  f r o m   t h e   n e a r e s t   e x i s t i n g   o r   d e v e l -  

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

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

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

S i t e s  1 and 2 are f a i r l y   r e m o t e   f r o m   t h e   n e a r e s t   e x i s t i n g   t r a n s -  

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

whe the r   w in te r   o r  summer h a u l   r o a d s   t o   t h e   c o a s t   w o u l d   p r o v i d e   t h e   b e s t  

access. I n  e i t h e r   s i t u a t i o n ,   m a j o r   p r o d u c t   r e h a n d l i n g   f a c i l i t i e s   w o u l d  

b e   r e q u i r e d   t o   t r a n s - s h i p   t h e   p r o d u c t   t o   d e e p  water v e s s e l s ,   p r o b a b l y  a t  

King   Poin t .   Personnel   and   suppl ies   would   have   to  come abou t  175 km from 

I n u v i k   o r  70 km f rom  the   p roposed   po r t  a t  K i n g   P o i n t   t o   S i t e  1 by a i r ,  

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

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

f r o s t  areas, p o o r l y   d r a i n e d   f l a t - l y i n g   c o u n t r y ,  streams a n d   r i v e r s ,   a n d  

t h e   c o a s t a l   p l a i n   t o  a p r o p o s e d   t i d e w a t e r   d o c k   f a c i l i t y  a t  King P o i n t  

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

o t h e r   s o u r c e s   o f   a c c e p t a b l e  material. 

The remaining si tes are a l l  r e l a t i v e l y   c l o s e   t o   t h e  MacKenzie Delta 

and access t o   e a c h  s i t e  i s  r e a s o n a b l y   s t r a i g h t f o r w a r d .   P r o d u c t   s h i p p i n g  

w o u l d   a l m o s t   i n e v i t a b l y   r e q u i r e   a n   o v e r h a n d   h a u l   t o   b a r g e   l o a d i n g  si tes 

( S i t e  3 t o  Husky  Channel ,   Si te  3c t o   t h e  West Channe l ,   and   S i t e s  4 ,  5, 

6 ,  X 1  and X 2  t o   t h e  East Channel )   and   sha l low  barg ing   to   King   Poin t  
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( S i t e s  3 and 3C) or   Tuktoyaktuk  (S i tes  4 ,  5, 6 ,  X1 and X2). Product  

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

p r o d u c t   t o   t h e   o f f s h o r e   m a r k e t .  

R e c r e a t i o n a l   c o n s t r a i n t s   i n v o l v e  a p r o p o s a l   t o   d e d i c a t e   t h e  

Campbell Hills area t o   t h e  Government of t h e   N o r t h w e s t   T e r r i t o r i e s  

(GNWT) f o r  a c o m b i n a t i o n   o f   p a r k   i n t e r p r e t i v e   c e n t r e s   a n d  trails  f o r  a 

v a r i e t y  of r e c r e a t i o n a l   p u r p o s e s   ( n a t u r a l i s t   p a r k ,   c o n s e r v a t i o n   p a r k ,  

r e c r e a t i o n   p a r k ) .  The limits o f   t he  GNWT p a r k  as  i n c l u d e d   i n   t h e i r  

p r o p o s a l  as  of  October,  1986 are shown on F i g u r e  2 ,  wh ich   shou ld   a l so   be  

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

ded i n   t h i s   s e c t i o n .   S i t e s  4 and 5 f a l l   w i t h i n   t h e   p r o p o s e d   p a r k .  

A s  f a r  as has   been   de te rmined   there  are no a r c h a e l o g i c a l   c o n s -  

t r a i n t s   t o   d e v e l o p m e n t  a t  any   o f   t he   p roposed  sites, a l t h o u g h   t h e  

Campbell Hills area may have some a b o r i g i n a l  s i tes.  

E n v i r o n m e n t a l   c o n s t r a i n t s   c o m p r i s e   t h e   a n t i c i p a t e d   s e n s i t i v i t y   o f  

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

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

which may l i m i t  a c t i v i t i e s  a t  p a r t i c u l a r  times o f   t h e   y e a r .  The fo l low-  

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

0 F a l c o n ,   a n d   o t h e r   r a p t o r ,   n e s t i n g  s i tes  near   Campbel l   Lake,  
Campbell Hills, Mount Gi f fo rd   and  Mount D a v i e s   G i l b e r t  area; 

o Dall's s h e e p   w i n t e r i n g   g r o u n d s   o n   t h e   s l o p e s   o f  Mount G i f f o r d ,  
a n d   p r o x i m i t y   t o  Mount Goodenough,  where  lambing  and  rutt ing 
g i v e  rise t o   m a j o r   c o n c e n t r a t i o n s   o f   t h e   l o c a l  Dall's sheep  
p o p u l a t i o n ;  

o G r i z z l y   b e a r   h a b i t a t   t h r o u g h o u t   t h e  area west of t h e  MacKenzie 
D e l t a ,   w i t h   s p e c i f i c   d e n n i n g  s i tes  be ing   of   major   concern   (one  
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such  den was encoun te red   nea r   t he   peak  of M t .  Davies  
G i l b e r t ) ;  

o Seasona l   mig ra t ion  of t h e   P o r c u p i n e   C a r i b o u   h e r d   a l o n g   t h e  
Yukon Coas t a l   P l a in   and   t h rough   t he   R icha rdson   Moun ta in  
between i t s  Alaskan summer g raz ing   and  i t s  w i n t e r i n g   g r o u n d s  
i n   t h e   s o u t h e r n   p a r t   o f   t h e   R i c h a r d s o n   R a n g e ;   b u l l   s t a g i n g   i n  
t h e  Blow R i v e r   v a l l e y ;  

o Muskra t ,   fox   and   mar ten  are s o u r c e s   o f   f u r   f o r  a number o f  
t r a p p e r s   i n   t h e  Delta r e g i o n ;  

o Ducks,   geese  and  swan  use much of t h e  Delta area as s t a g i n g  
p o i n t s   d u r i n g   s p r i n g   a n d   f a l l   m i g r a t i o n s .  

S o c i o l o g i c a l   c o n s t r a i n t s  r e l a t e  l a r g e l y   t o   n a t i v e   l a n d  claims. 

F i r s t l y ,   t h e   l a n d s  west of the   Eas t   Channe l   o f   t he   MacKenz ie   and   no r th  

o f   A k l a v i k   ( i n c l u d i n g   S i t e s  1 and 2 i n   t h e  Yukon T e r r i t o r i e s   a n d   S i t e  3 

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 )  are w i t h i n   t h e   I n u v i a l u i t   F i n a l   A g r e e m e n t  

(IFA) l a n d s .  Therefore ,   any   proposed   deve lopment   would   requi re   hear ings  

t h r o u g h   t h e   E n v i r o n m e n t a l   S c r e e n i n g   C o m m i t t e e   ( E S C ) ,   a n d   t h e  

Environmental   Review  Board  (ERB).  Secondly,   the  lands  south  of  the IFA 

l a n d s   a r e   i n c l u d e d   w i t h i n   t h e  Dene Metis Land C l a i m  c u r r e n t l y   b e i n g  

r e v i e w e d .   T h i s   a r e a   c o v e r s   S i t e s   3 ,  4 ,  5 and 6 a n d   t h e   e x i s t i n g   q u a r -  

ries. 

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

work ing   t he  Delta; H u n t e r s   a n d   T r a p p e r s   A s s o c i a t i o n s   i n   I n u v i k  (HTAI) 

and  Aklavik (HTAA) ( S i t e s  3, 3c ,  4 ,  5, 6 ) ;  t he   impac t   o f   qua r ry   deve lop -  

ment a d j a c e n t  t o  v a r i o u s   c o r r i d o r s  (East and West Channels  and  Dempster 

H i g h w a y )   u s e d   f o r   l o c a l   t r a n s p o r t a t i o n   ( S i t e s  3, 3c ,  4 ,  5 ,  6 X 1  and X 2 ) ;  

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

some o f   t he  si tes ( S i t e s   2 ,  3 ,  4 ,  6,  X 2 ) .  
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Each o f   t he   above   have   been   eva lua ted   on  a s i t e - b y - s i t e   b a s i s ,   a n d  

a s ses smen t s  are i n c l u d e d   o n   t h e   f i e l d   s h e e t s   w h i c h   a p p e a r   i n   S e c t i o n  6. 

A summary a p p e a r s  as Tab le  5 .  

5.0 LABORATORY TESTING (Phase 3 )  

Phase 3 o f   t h e   p r o j e c t   i n c l u d e d   a n   a p p r a i s a l   o f   r o c k  material con- 

d i t i o n s   u s i n g   l a b o r a t o r y   t e s t i n g .   O r i g i n a l   r e q u i r e m e n t s  were f o r   u n i -  

a x i a l   c o m p r e s s i v e   s t r e n g t h ,  Los A n g e l e s   a b r a s i o n   a n d   s u l p h a t e   s o u n d n e s s  

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

b e t w e e n   t h e   S c i e n t i f i c   A u t h o r i t y   a n d   G o l d e r .  A d e s c r i p t i o n   o f   t h e  test  

p r o g r a m ,   a n d   t h e   r e s u l t s   o f   t h e   c o m p l e t e   s u i t e   o f  tests, which   inc luded  

t h e   t h r e e   m e n t i o n e d   i n   t h e   s t a t e m e n t   o f  work i n   a d d i t i o n   t o   s l a k e   d u r a -  

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

discussed  below.  Samples  were sh ipped  by a i r  f r e i g h t   f r o m   I n u v i k   t o  

Vancouver f o r   t e s t i n g   i n   G o l d e r   A s s o c i a t e s '   l a b o r a t o r y .  

I n  o r d e r   t o  max imize   t he   u se   o f   t he   s amples   co l l ec t ed ,   t he   l abo ra -  

t o r y   t e s t i n g  was c a r r i e d   o u t   i n  an  order   which   would   a l low  sample   p rep-  

a r a t i o n ,   n o n - d e s t r u c t i v e   t e s t i n g   a n d   d e s t r u c t i v e   t e s t i n g   t o   p r o c e e d   i n  a 

log ica l   manner .  Rock b l o c k s  were co red ,   co res   we ighed   and   measu red   fo r  

u n i t   w e i g h t   d e t e r m i n a t i o n ,   t h e n   l o a d e d   i n   u n i a x i a l   c o m p r e s s i o n .   P o i n t  

l o a d   i n d e x   t e s t i n g  was t h e n   u s e d   t o   b r e a k   r o c k   l u m p s   t o  smaller s i z e s   a s  

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

o u t   f o r  Los A n g e l e s   a b r a s i o n ,   s u l p h a t e   s o u n d n e s s   a n d   s l a k e   d u r a b i l i t y  

t e s t i n g .   I s o l a t e d   s p e c i m e n s   o f   r o c k   f r o m   t h e   m i d d l e   o f   e a c h   b l o c k  were 

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

from a l l  o t h e r  tests were u s e d   f o r   s p e c i f i c   g r a v i t y   d e t e r m i n a t i o n .  
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TABLE 5 

CONSTRAINT Eva lua t ion  

S i t e   S i t e  S i t e  S i t e   S i t e   S i t e   S i t e  S i t e  S i t e  
CONSTRAINTS 1 2 3 3c 4 5 6 x1 x2 

Hydrology 

Loca l  Access 

Regional  Access 
o ove r l and  
o s h a l l o w   b a r g e  
o t i d e w a t e r  
o d e e p   b a r g e  

R e c r e a t i o n a l  

Archeo log ica l  

Environmental  

S o c i o l o g i c a l  

Hunter ti Trapper  

Loca l  
T r a n s p o r t a t i o n  

Sc reen ing  

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 
e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

e 
e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

Note: A q u a l i t a t i v e   a s s e s s m e n t   o n l y   h a s   b e e n   a t t e m p t e d .   R e l a t i v e  
i n g   o f   c o n t r a i n t s  is o u t s i d e   t h e   s c o p e   o f   t h i s   s t u d y .  

0 More s i g n i f i c a n t ,  0 Less s i g n i f i c a n t  

0 

0 

e 
0 
0 

0 

0 

0 

0 

rank- 
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Photographs were t a k e n   b e f o r e   a n d   a f t e r   m o s t  tests,  a n d   t h e s e   h a v e  

b e e n   p r e s e n t e d   i n  a sepa ra t e   a lbum.  A l i s t i n g  of t h e s e   p h o t o s  is i n c l u -  

ded i n   S u p p o r t i n g  Document D w i t h   t h e   c o m p l e t e   l a b o r a t o r y  tes t  r e s u l t s .  

The fo l lowing   s ec t ions   summar ize   each  tes t  performed. 

5.1 Rock S t r e n g t h  

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

each   sou rce ,  two tests were performed.  Two specimens were cored   f rom 

samples f rom  each   source   wi th  a d i ame te r  of  43.6 mm and a l e n g t h   t o  

d i ame te r   r a t io   o f   2 : l   where   poss ib l e .   These   co res  were t h e n   p r e p a r e d  

f o r   u n i a x i a l   c o m p r e s s i o n   t e s t i n g  by   t r imming  and   gr inding   the   ends ,   and  

l o a d e d   t o   f a i l u r e   i n   a c c o r d a n c e   w i t h  ASTM D2938-79. 

I n   o r d e r   t o  assess s t r e n g t h   v a r i a b i l i t y ,   p o i n t   l o a d   i n d e x   t e s t i n g  

was a l s o   c a r r i e d   o u t   a c c o r d i n g   t o   t h e   I n t e r n a t i o n a l   S o c i e t y   o f  Rock 

Mechanics (ISRM) s p e c i f i c a t i o n s   ( 1 9 7 2 )   f o r   i r r e g u l a r  lump  specimens. 

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

as recommended i n   t h e   o r i g i n a l   s t a t e m e n t   o f   w o r k ,   t h e   S c i e n t i f i c  

A u t h o r i t y   a g r e e d   t o   t e s t i n g  two  samples i n   u n i a x i a l   c o m p r e s s i o n   a n d  

e i g h t   t o   t e n   i n   p o i n t   l o a d .   T h i s   a l s o   g a v e   t h e   o p p o r t u n i t y   t o  assess 

q u a l i t a t i v e l y   t h e   b r e a k a g e   c h a r a c t e r i s t i c s  of t h e   r o c k  material. The 

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

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

i n g .  

Table  6 shows a summary o f   t h e   r e s u l t s  of u n i a x i a l   c o m p r e s s i v e  

s t r e n g t h   t e s t i n g   a n d   t h e  minimum,  mean and maximum v a l u e s   o f   t h e   p o i n t  

l o a d   i n d e x   a p p r o x i m a t i o n   o f   u n i a x i a l   s t r e n g t h .   T h i s  is found by  norma- 

l i z i n g   t h e   P o i n t  Load Index ,  Is, f o r  a 50 mm d i ame te r   spec imen ,  
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Is(50), fo l lowing   t he   me thods  recommended  by ISRM. The approximate  

u n i a x i a l   s t r e n g t h  i s  g i v e n   b y   t h e   r e l a t i o n s h i p :  

Un iax ia l   Compress ive   S t r eng th  = 24  Is(50). 

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

t o   d e v e l o p  a s p e c i f i c   c o r r e l a t i o n   b e t w e e n   u n i a x i a l   a n d   p o i n t   l o a d  

s t r e n g t h   f o r   e a c h  site. 

The sca t te r  of r e s u l t s   a n d   t h e   a p p a r e n t l y   h i g h e r   a p p r o x i m a t e   u n i -  

ax ia l  s t r e n g t h   f o r   t h e   p o i n t   l o a d   t e s t i n g   c a n   b e   e x p l a i n e d   i n  a number 

of  ways.  The s t a n d a r d   d e v i a t i o n  of p o i n t   l o a d   r e s u l t s   f o r   i r r e g u l a r  

lump tests i s  commonly 2-3 times h i g h e r   t h a n   t h a t   f o r   d i a m e t r a l   o r   a x i a l  

tests. S e c o n d l y ,   t h e   s t a n d a r d   d e v i a t i o n  of r e s u l t s   t e n d s   t o   i n c r e a s e  

w i t h   i n c r e a s e   i n   r o c k  material s t r e n g t h ;   t h u s  a v e r y   s t r o n g   q u a r t z i t e  

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

o r   s a n d s t o n e   w h i c h  i s  i n t r i n s i c a l l y   w e a k e r .   T h i r d l y ,   w i t h   t h e   i r r e g u l a r  

lump t e s t ,  i t  i s  more d i f f i c u l t   t o   d e t e r m i n e   t h e   p l a t e n   s p a c i n g  a t  f a i l -  

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

F i n a l l y ,  a h i g h   d e g r e e   o f   s c a t t e r  i s  t o   b e   e x p e c t e d ,   s i n c e   t h e   r o c k  

samples were t aken   f rom  loose   su r f ace   b locks   wh ich  w i l l  undoubtedly   have  

undergone some degree   o f   wea the r ing .  There w i l l  t h e r e f o r e   h a v e   b e e n  

some weaker   sur face   and  some s t r o n g e r   i n t e r i o r   s p e c i m e n s   t e s t e d   u n d e r  

po in t   l oad .  

It was f o u n d   t h a t   t h e   l i m e s t o n e  samples r ecove red   f rom  the  Delta 

O u t l i e r s ,  S i t e  6 ,   c o u l d   n o t   b e   s u c c e s s f u l l y   c o r e d   f o r   u n i a x i a l   t e s t i n g .  

The r e s u l t s   f o r   t h i s  s i t e  i n   T a b l e  6 are f o r   p o i n t   l o a d   t e s t i n g   o n l y .  
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SITE 
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

TABLE 6 

ROCK STRENGTH  RESULTS 

UNIAXIAL COMPRESSIVE 
STRENGTH 

MPa 1 

Low High 

APPROXIMATE UNIAXIAL 
COMPRESSWE  STRENGTH* 

(MPa 1 

Low Mean High 

52.1 85.0 

89.3 111.2 

52.1 106.4 

85.9 87 .O 

87. I*** 

71.1  105.2 

No cored  specimens 

75 125 178 

111 140 164 

86 106 130 

99 105 110 

117 163 206 

49 8 5  132 

40 72 106 

ROCK 
STRENGTH 
RANKIFiG** 

NOTES : 

* A p p r o x i m a t e   u n i a x i a l   c o m p r e s s i v e   s t r e n g t h  = 24 I, (50), based 
on   Po in t  Load index.  

** A l l  r o c k   m a t e r i a l   s t r e n g t h s  are i n   t h e   r a n g e  of ' s t r o n g '   t o   ' v e r y  
s t rong ' .   Ranking  i s  b a s e d   o n   a n   i n t e r p r e t a t i o n  of a small r ange  of 
s t r e n g t h s .  

*** Only o n e   s p e c i m e n   c o u l d   b e   c o r e d   f o r   u n i a x i a l   t e s t i n g .  
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The r e s u l t s  show a r e l a t i v e l y  small sp read   o f   rock   s t r eng ths .  Mean 

v a l u e s  are g e n e r a l l y   i n   t h e   r a n g e  of 85 t o   o v e r  LOO MPa, a l l  of which 

ref lect  h i g h   s t r e n g t h   r o c k  material. The q u a r t z i t e  and q u a r t z i t i c   s a n d -  

s t o n e s   o f   S i t e s  2 and 4 s l i g h t l y   o u t p e r f o r m   t h e   g r a n i t e  a t  S i t e  1 and 

t h e   s a n d s t o n e s  of S i t e s  3 and 3C. The c a l c a r e o u s   r o c k s  a t  S i tes  5 and 6 

a r e   m a r g i n a l l y   w e a k e r ,   a l t h o u g h   t h e y  are s t i l l  c o n s i d e r e d  t o  b e   s t r o n g  

t o   v e r y   s t r o n g .  

5.2 Uni t   Weight   and   Spec i f ic   Gravi ty  

Unit  Weight 

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

s t o n e  i n  o r d e r   t o   m i n i m l z e   t h e  volume  requi red   for  a p a r t i c u l a r   b l o c k  

we igh t .   Th i s   wou ld   a l so   y i e ld  a l o w e r   s u r f a c e  area pe r   b lock   wh ich  

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

rock   wou ld   r equ i r e  a g r e a t e r   t h i c k n e s s ,   a n d   h e n c e   v a s t l y   i n c r e a s e d   t o t a l  

volume, i n   o r d e r   t o   a c h i e v e   t h e  same r e s u l t s  as a d e n s e r   r o c k .  

U n i t   w e i g h t   d e t e r m i n a t i o n   h a s   b e e n   c a r r i e d   o u t  on a l l  s o u r c e s  

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

t i o n   o f   d i f f e r e n t   r o c k  materials f o r   u s e  as r i p   r a p   o r   a r m o u r   s t o n e .  

Un i t   we igh t s  were c a l c u l a t e d   u s i n g   w e i g h t   t o  volume r a t i o s   f o r  a l l  c o r e  

spec imens   p repa red   fo r   un iax ia l   t e s t ing ,   and   u s ing   t he   submerged  wax 

b l o c k   m e t h o d   f o r   t h e   l i m e s t o n e   o f   S i t e  6 .  

Table 7 shows   ave rage   va lues   o f   un i t   we igh t   fo r   each   o f   t he   sou r -  

ces, and   i nc ludes  a b r i e f   r o c k   d e s c r i p t i o n .  The h i g h e s t   u n i t   w e i g h t  

recorded  was f o r   t h e   G u l l   C r e e k   D o l o m i t e   f o l l o w e d  by t h e   l i m e s t o n e s   o f  

t h e  Delta O u t l i e r s   a n d  Mount F i t t o n   g r a n i t e .  The q u a r t z i t e  materials of 
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SITE 
F!BER 

1 

2 

3 

3c 

4 

5 

6 

TABLE 7 

UNIT  WEIGHT  AND  SPECIFIC  GRAVITY 

ROCK TYPE 

Porphyritic  Granite 

Quartzite 

Quartz  Sandstone 

Quartz  Sandstone 

Quartzite 

Crystalline  Dolomite 

Biomicritic  Limestone 

UNIT  SPECIFIC 
WEIGHT GRAVITY 
( kN/m3 ) (Gs 1 

26.1  2.66 

25.2 2.62 

23.8 2.67 

22.5 2.65 

25.0 2.66 

27.4 2.86 

26 .1  2.70 

U N K I ? ? C *  

* The  ranking is a  qualitative  interpretation of the materials tested. 
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Gull   Creek  and Mount Dav ies   G i lbe r t   fo l lowed ;   t he   weake r   s ands tones   o f  

t h e  Mount G i f f o r d  area and  roche  moutonee were f o u n d   t o   b e   t h e   l i g h t -  

e s t .  

S p e c i f i c   G r a v i t y  

I n   a d d i t i o n   t o   u n i t   w e i g h t ,   a n   e v a l u a t i o n   o f   s p e c i f i c   g r a v i t y  was 

made i n   a c c o r d a n c e   w i t h  ASTM D854-83. T h i s  is a s i g n i f i c a n t  material 

p r o p e r t y   f o r   t h e   d e s i g n   o f   c o n c r e t e   p r o d u c t s   w h e r e   p a r t i c l e   s i z e s  are 

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

i n c l u d e d   i n   T a b l e  7 c l e a r l y  show t h e   s u p e r i o r i t y   o f   t h e   c a r b o n a t e   r o c k s  

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

t h e   u n i t   w e i g h t   a n d   s p e c i f i c   g r a v i t y   o f   t h e   s a n d s t o n e   f r o m   S i t e  3C i l l u -  

s t ra tes  t h e   e f f e c t s  o f   h i g h   p o r o s i t y .  

A l l  samples wou ld   be   cons ide red   accep tab le   f rom  these  tests.  

5.3 Los angele Abrasion 

Following some material b r e a k a g e   f o r   p o i n t   l o a d   t e s t i n g ,   t h e  

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

f o r   t e s t i n g   u s i n g   t h e  Los Angeles   abras ion   equipment  i n  a c c o r d a n c e   w i t h  

ASTM C535. F o r   t h e   o r i g i n a l   s i x  si tes,  t h e   c o a r s e   g r a d i n g  number 1 was 

u s e d ;   d u e   t o   t h e   l i m i t e d  sample s i z e   o f   t h e   a d d i t i o n a l  S i t e  3 C ,  t h e  

f i n e r   g r a d i n g  number 2 was adopted.  

Table 8 shows t h e   r e s u l t s   o f   t h e   t e s t i n g ,   a n d   i n d i c a t e s   q u i t e  

c l e a r l y   t h a t   t h e   r o c h e   m o u t o n e e   a n d   t h e  Delta o u t l i e r s  make u n s u i t a b l e  

s o u r c e s  of r i p  r a p   o r   a r m o u r   s t o n e   d u e   t o   t h e i r  weak a b r a s i o n  resis- 

t a n c e .  The sands tone   f rom  the   roche   mou tonee ,   S i t e  3 C ,  was noted  as 
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TABLE a 
LOS ANGELES ABRASION 

s ITE 
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

LOS ANGELES 
PHYSICAL DESCRIPTION 

OF AGGREGATE 
ABRASION 
( X  Loss)  

Very   hard ,   angular ,  some 27.7 
equ id imens iona l  

Hard,  a n g u l a r  27.1 

Hard ,   angular ,  some p l a t y  33.4 
and   p r i sma t i c  

Hard,  subangular** 52.9 

Hard ,   angu la r  some prismatic 26.8 

H a r d ,   a n g u l a r   t o   s u b a n g u l a r  27.1 

Modera t e ly   ha rd ,   angu la r ,  54.2 
some p l a t y  

ABRASION 
RANKING*** 

1 

1 

2 

3* 

1 

1 

3* 

* Unacceptable ,   based  on maximum p e r m i s s i b l e  l o s s  of  45% f o r  AS" 
c535. 

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

e a s i l y   i n   p r e p a r i n g   t h e   s p e c i m e n   f o r   a b r a s i o n   t e s t i n g .  The   l imes tone  

f rom  the   De l t a   ou t l i e r   pe r fo rmed  well i n  most tests b u t  one block which 

had  been  recovered  intact  was o b s e r v e d   t o   h a v e   a l m o s t   d i s i n t e g r a t e d   i n  

t r ans i t   f rom  Inuv ik   t o   Vancouver .  It i s ,  t h e r e f o r e ,   c o n c l u d e d   t h a t   t h e  

ou t l i e r   l imes tone   and   t he   roche   mou tonee   s ands tone   wou ld   l i ke ly  make 

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

The a c c e p t a n c e   c r i t e r i o n   f o r   r o c k   b l o c k   s l o p e   p r o t e c t i o n  of s h o r e  

s t r u c t u r e s  i s  u s u a l l y   t a k e n  as 45% maximum l o s s   u n d e r  ASTM C535, Los 

Angeles  Abrasion. 

5.4 Sulphate  Soundness 

Of t h e  two su lpha te   soundness  t es t s  d e s c r i b e d   i n  ASTM C88-76, i t  

was d e c i d e d   t o   c a r r y   o u t   t h e  more   aggress ive ,   sodium  su lpha te  t e s t ,  

r a t h e r   t h a n   t h e  milder, magnesium s u l p h a t e  tes t .  T h i s   d e c i s i o n  was 

based   on   the   po ten t ia l ly   demanding   envi ronment   o f  sea  water, wave a c t i o n  

and freeze/thaw a c t i v i t y .  The specimens were de r ived   f rom  c rushed  

samples of r o c k   f o l l o w i n g   m e c h a n i c a l   t e s t i n g   d e s c r i b e d   a b o v e   a n d   b l e n d e d  

i n t o  a c o a r s e   o r   f i n e   a g g r e g a t e   a c c o r d i n g   t o   t h e  test  requi rements .  The 

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

b l e n d i n g   g r a d a t i o n .  

Table 9 shows t h e  results o f   t he  tests, t h e   g r a d i n g   u s e d   f o r   e a c h  

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

sugges t   tha t   rocks   which  show a l o s s  of less t h a n  5 p e r c e n t   f o r   e i t h e r  

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

c u r r e n t  tests show t h a t   S i t e  3C wou ld   be   unaccep tab le ,   S i t e  3 would  be 

m a r g i n a l l y   a c c e p t a b l e   a n d   t h e   o t h e r  s i tes would a l l  b e   s a t i s f a c t o r y .  
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TABLE 9 

SITE 
NUMBER 

1 

2 

3 

3c 

4 

5 

6 

SODIUM  SULPHATE  SOUNDNESS 

GRADING 

C o a r s e  

F i n e  

Coar se  

F i n e  

Coarse 

Coar se  

Coar se  

SULPHATE 
SOUNDNESS SOUNDXSS 
( X  Loss) RANKING 

0.94 

2 2.98 

1 

4.15 I 3 

27.28 4* 

0.86  I 1 

0.76 1 

* U n a c c e p t a b l e ,   g r e a t e r   t h a n  5 p e r  cent 
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5.5 S l a k e   D u r a b i l i t y  

Some rock materials d e t e r i o r a t e  by s l a k i n g   o n   c y c l i c   w e t t l n g   a n d  

d r y i n g .  The s l a k e   d u r a b i l i t y  t e s t  i s  d e s i g n e d   t o   g i v e  a s t a n d a r d  

c y c l e   o f   t u m b l i n g   i n  a p a r t i a l l y  submerged wire mesh basket   fol lowed  by 

o v e n   d r y i n g   t o   s i m u l a t e   p e r i o d i c   w e t t i n g   a n d   d r y i n g   o f   r i p r a p  material 

used as s h o r e   p r o t e c t i o n .  

Three   cyc le s  were used i n   t h e   c u r r e n t   s t u d y ,   a n d   i n  a l l  cases t h e  

f i r s t   c y c l e   l e d   t o  a g r e a t e r  l o s s  t h a n   t h e   n e x t  two c y c l e s .   T h i s  is  

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

i n i t i a l   t u m b l i n g   c y c l e   a n d   a l s o   e x p l a i n s  why t h e  tests were r u n   t o   t h r e e  

c y c l e s  compared t o  t h e  ISRM recommended  two c y c l e s .  

Compared t o  b o t h   t h e  L.A. a b r a s i o n   a n d   s u l p h a t e   s o u n d n e s s  tests,  

where   t he  tes t  specimen i s  der ived   f rom a blended sample of a p a r t i c u l a r  

grading  combinat ion  and  weight  loss i s  found by comparing i n i t i a l  and 

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

lumps  and  measures   weight   loss  as any material l o s t   f r o m   t h e  2 mm s q u a r e  

mesh o f   t h e   r o t a t i n g   b a s k e t .  

The tes t  was c a r r i e d   o u t   a c c o r d i n g   t o   t h e   s t a n d a r d   p r e s c r i b e d   b y  

ISRM (1971), a n d   r e s u l t s  show t h a t   a l l   r o c k   t y p e s   h a v e   " e x t r e m e l y   h i g h "  

d u r a b i l i t y   t o   s l a k i n g .   T h i s  I S M  c l a s s i f i c a t i o n  i s  g i v e n   t o  materials 

w i t h  a s l a k e   d u r a b i l i t y   i n d e x  of 95-100% a f t e r  two c y c l e s .  A l l  of t h e  

Beaufort   rocks showed a d u r a b i l i t y   i n d e x   g r e a t e r   t h a n  98% a f t e r  two 

c y c l e s   a n d   t h e  tests were c o n t i n u e d   f o r  a f u r t h e r   c y c l e ;   t h e   v a l u e s  

shown i n  Table 10 are a f t e r   t h r e e   c y c l e s .  No rock   t ype   r ank ing  i s  g i v e n  

s ince   t he i r   compara t ive   pe r fo rmance  i s  c o n s i d e r e d   w i t h i n   t h e  limits of 

t e s t i n g   v a r i a b i l i t y .  
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TABLE 10 

SLAKE DURABILITY INDEX 

SLAKE DURABILITY INDEX 
ROCK ( X  r e t a i n e d )  
TYPE 1st Cycle 2nd Cycle  3 Cycle 

G r a n i t e  

99.4  99.1  98.9 Q u a r t z i t e  

98.8  98.3  97.8 

Sands  tone 

Sandstone 

Q u a r t z i t e  

Dolomite 

Limestone 

98.8  98.4  97.9 

99.2  98.8  98.5 

99.5 99.2 99.1 

99 .0 98.5 98.1 

99.2 98.9 98.6 

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  98  p e r   c e n t   a f t e r  2 
c y c l e s .  
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5.6 Pe t rog raphy  

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

samples ,  t h i n  s e c t i o n s  were made a n d   p e t r o g r a p h i c   a n a l y s e s   c a r r i e d  

ou t .   These  were s u b c o n t r a c t e d   t o  a l o c a l   g e o l o g i c a l   c o n s u l t a n t   a n d   t h e  

comple t e   r epor t  i s  i n c l u d e d   i n   s u p p o r t i n g  Document D7 .  Two d i f f e r e n t  

t h i n   s e c t i o n   s p e c i m e n s  were prepared  f rom  samples   of   rock  f rom Mount 

F i t t o n   a n d   u n f o r t u n a t e l y   n o n e  were d o n e   f o r   S i t e  2 ,  Mount Davies  

G i l b e r t .  The c r y s t a l l i n e   q u a r t z i t e   e x p o s e d   o n   t h e   f l a n k s  of S i t e   2 ,  

examined i n  hand   spec imen ,   has   been   de t e rmined   t o   con ta in   e s sen t i a l ly  

100% q u a r t z   w i t h   m i n o r   c h e r t  i n  g r a i n s   t o  less t h a n  1 mm a c r o s s .  

R e c r y s t a l l i z a t i o n   a n d   r e g r o w t h   o f  s i l i ca  h a s   g i v e n  a ve ry   dense  material 

w i t h  well i n t e r l o c k e d   g r a i n s   a n d   l o w   p o r o s i t y .  

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

s t a n c e s   i n   a n y   o f   t h e  samples from a v i e w   p o i n t   o f   c o n c r e t e   a g g r e g a t e   o r  

se lect  a r m o u r   r o c k .   F u r t h e r ,   t h e   a n a l y s e s   h a v e   c o n f i r m e d   t h e   i n f e r i o r  

q u a l i t y   o f   r o c k  a t  S i t e s  3 C  and  6 ,   the   former  by i t s  p o r o u s   a n d   f r i a b l e  

n a t u r e ,   t h e  l a t t e r  by i t s  weakness  caused by macrofoss i l s   which   have  

b e e n   i n f i l l e d   b y  ca lc i te  a n d   g r a p h i t e .  

5.7 Summary o f   L a b o r a t o r y   T e s t i n g   R e s u l t s  

D i f f e r e n t   l a b o r a t o r y  tests are  u s e d   t o   d e t e r m i n e   t h e   p h y s i c a l   s u i t -  

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

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

r e s i s t a n c e   t o   w e a t h e r i n g  are  c r i t i c a l  f a c t o r s   f o r   t h e   s e l e c t i o n   o f   a n  

a rmour   s tone   p rospec t  when c o n s i d e r e d   i n   t h e   l i g h t   o f   r o c k  mass parame- 

ters such  as d i s c o n t i n u i t y   o r i e n t a t i o n ,   s p a c i n g   a n d   h e n c e   b l o c k   s i z e .  

On t h e   o t h e r   h a n d ,   m i n e r a l o g y   a n d   a b r a s i o n   r e s i s t a n c e   i n   c o m b i n a t i o n  
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wi th   wea the r ing   r e s i s t ance   and   su lpha te   soundness  are  f e a t u r e s   t o   b e  

cons idered  when l o o k i n g   f o r  a sou rce   o f   conc re t e   agg rega te .  

Table  11 shows a summary of a l l  l a b o r a t o r y  tes ts  w i t h  a r a n k i n g   f o r  

t he   s even  s i tes  for   which   samples  were r e c o v e r e d .   A c c e p t a b i l i t y  cr i -  

t e r ia  have  been  based  on  recommendat ions  f rom  the  tes t ing  methods  quoted 

i n   t h e  tests. From t h i s   t a b l e ,  i t  c a n   b e   s e e n   t h a t   t h e   g r a n i t e   o f  Mount 

F i t t on ,   t he   qua r t z i t e   and   do lomi te   o f   Gu l l   Creek   and   t he  Mount Davies 

G i l b e r t   q u a r t z i t e  are  e s s e n t i a l l y   e q u a l ,   a n d   g e n e r a l l y   s u p e r i o r   t o   t h e  

Mount Gi f fo rd   s ands tone .  The Delta O u t l i e r   l i m e s t o n e   a n d   t h e   s a n d s t o n e  

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

s u i t e   o f  tests wi th   unacceptab le   va lues   o f  L.A. a b r a s i o n   f o r   b o t h   s o u r -  

ces a n d   a l s o   u n a c c e p t a b l e   s u l p h a t e   s o u n d n e s s   r e s u l t s   f o r   t h e  la t ter .  

6.0 DATA ANALYSIS AND INTERPRETATION (Phase 4 )  

Phase 4 o f   t h e   p r o j e c t   c a l l e d   f o r   t h e   d e v e l o p m e n t  of a series of 

m a t r i c e s   t o   g i v e  a r a t i n g   t o   t h e  si tes unde r   eva lua t ion   based  on a 

w i d e   r a n g e   o f   c h a r a c t e r i s t i c s .   T a b l e s  11, 12  and 13 p r e s e n t   t h e   r e s u l t s  

of t h i s   p h a s e   o f   t h e   p r o j e c t .   D u r i n g   t h e   d a t a   a n a l y s i s ,   t h e   d i s t i n c t i o n  

between  those s i tes  f e a s i b l e   f o r   d e v e l o p m e n t   i n   c o n t r a s t   t o   t h o s e   s u i t -  

a b l e   f o r   d e v e l o p m e n t  became a p p a r e n t .  

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

a s s e s s i n g   w h e t h e r  a p a r t i c u l a r  s i t e  can   be   deve loped   to   p roduce   the  

r e q u i r e d   g r a d e s   a n d   q u a l i t i e s   o f   r o c k   t o  meet i n d u s t r i a l   n e e d s .  A s u i t -  

a b i l i t y   a s s e s s m e n t ,   o n   t h e   o t h e r   h a n d ,  i s  based more o n   a n   e v a l u a t i o n   o f  

t e c h n i c a l   f e a s i b i l i t y   i n   t h e   l i g h t   o f   d e v e l o p m e n t   c o n s t r a i n t s .  Some of 

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

a l t h o u g h   t h e i r   r e l a t i v e   i m p o r t a n c e  may no t   be   t he  same i n ,   s a y ,  5 o r  10 
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TABLE 1 1  

SUHHARY OF LABORATORY  TEST  RESULTS 862-1806 

SITE ROCK UNIT L.A. SULPHATE  SlAKE  PETROGRAPHY  OVERALL 
RANKING AN0 ROCK T Y K  -Ji<tciaJrH WEIGHT  ABRASION  SOUNDNESS  DURABILITY ““LICT 

Mt. Fitton 2 2 1 1 1 1 1 
Grani te 

fit. Davies  Gilbert 1 3 1 2 1 1 1 
Quartzite 

#t. Gifford 2 4 2 3 1 1 2 
SaidStilnE 

6uli Creek 1 3 1 1 1 1 1 
guartzite 

Gull Creek 3 1 1 1 1 I 1 
Dolomite 

Delta  Outlier 3 2 3s 1 1 2 3 
Lirestone 

* Denotes  unacceptable value. 
Numbers in table refer to laburatory 

test ranking i n  detailed  tables E, to 10. 
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TABLE 1 2  

I 1 I I 1 I 

S i t e  and 
Rock Type 

SUMMARY OF ROCK MASS DESCRIPTIONS 

Overburden  Outcrop  Fabric  Average  Block  Size  J0ir.t  Weakness  Seepage 
(cu.m) Sets 

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

M t .  Dav ie s   G i lbe r t  
Q u a r t z i t e  ( 2 )  

M t  . Gif f ord 
Sands tone   (3)  

Roche  Moutonee 
Sands tone   (3c)  

Gull   Creek 
Q u a r t z i t e  ( 4 )  

Gull   Creek 
Dolomite ( 5 )  

Delta Outlier 
Limestone ( 6 )  

DPW Quarry 
Limestone ( X l )  

Campbell P i t  
Limestone (X2) 

L ight  
Felsenmeer 

Heavy 
Felsenmeer 

Rock 
D e t r i t u s  

No ne 

Organics ,  
Felsenmeer 

Colluvium 

Organics ,  
Colluvium 

None 
( s t r i p p e d )  

None 
( s t r i p p e d )  

G r a n i t e  
Tors  

Limited 
i n t a c t  

Limited 

Roche 
Moutonee 

Limi ted  
i n t a c t  

Massive 
i n t a c t  

Massive 

Massive 

Massive 

Blocky 

Blocky t o  
Tabular  

Slabby 

Blocky 

Blocky 

Mass ive   t o  
Blocky 

Mass ive   to  
Blocky 

Blocky 

Blocky 

0.5 

0.02 

0.0015 

0.75 

0.3 

0.4 

0.3 

0.3 

0.5 

3 None None 

3 None None 

2 S i l t s t o n e  None 
I n t e r b e d s  

3 None  None 

2 None  None 

3 None None 

2 Weak None 
Bedding 

3 Weathered None 
Zones 

3 None None 

1 



TABLE 13 

SUMMARY OF QUARRY DESIGN PARAMETERS 

S i t e  
Access Quarry 

L o c a l   S i z e   S t o c k g i l ?   I n f r a s t r u c t u r e  
Topography  Personnel   Product   (x  103 m2) (x  10 m a t  S i t e  

M t .  F i t t o n  
(1) 

M t .  D a v i e s   G i l b e r t  
( 2 )  

M t .  G i f f o r d  
( 3 )  

Roche  Houtonee 
( 3 c )  

G u l l  Creek 
Q u a r t z i t e  
( 4 )  

Gull   Creek 
Do lomi t e  
( 5 )  

Low rounded 
mountain 

S teep   bedrock  
r i d g e ,   p o o r l y  
d r a i n e d   b a s e  

F l a t   t o p p e d  
s p u r ,   s t e e p  
a c c e s s  

Whaleback 
r i d g e ,   p o o r l y  
d r a i n e d   b a s e  

Benched r i d g e  
in smooth h i l l s  

Rock b l u f f  
i n   r o u n d e d  h i l l s  

Low hills, p o o r l y  
d r a i n e d   b a s e  

Rounded h i l l s  
E x i s t i n g   q u a r r y  

Rounded h i l l s  
E x i s t i n g   q u a r r y  

1 7 5  km 
Inuv ik  

125  km 
I n u v i k  

20 km 
Aklavik 

a 5  km 
Inuv i k 

34 km 
Inuv ik  

28 km 
I n u v i k  

54  km 
I n u v i k  

39  km 
I n u v i k  

23 km 
I n u v i k  

75  km 
King P o i n t  
Overland 

80 km 
King P o i n t  
Overland 

150 km 
King P o i n t  
Barge 

145 km 
King P o i n t  
Barge 

205 km 
Tuktoyaktuk 
Barge 

200 km 
Tuktoyaktuk 
Barge 

225 km 
Tuktoyaktuk 
Barge 

209 km 
Tuktoyaktuk 
Barge 

193 km 
Tuktogaktuk 
Barge 

2 50 100 

1,000 2,500 

360 1,000 

12.5 100 

180  300 

2 80 200 

1,000 400 

5 

20 

2 . 5  

10 

Camp r e q u i r e d  
S u i t a b l e   s p a c e  
a v a i l a b l e  

Camp r e q u i r e d  
S p a c e   a v a i l a b l e  

Ak lav ik   base .  
F a c i l i t i e s  on 
s i t e  

S m a l l   p r o s p e c t .  
S p a c e   f o r  camp 
f a c i l i t i e s  

Barge  dock,  
s i t e  o f f i c e s ,  
s p a c e   a v a i l a b l e  

S p a c e   a v a i l a b l e  
fo r  s i t e  
o f f   i c e s  

Dewatered area 
f o r  p o s s i b l e  
camp. P o t e n t i a l  
f o r   f l o o d i n g .  

S i z e s   g i v e n  f o r  
e x i s t i n g   o p e r a -  
t i o n ,   e x p a n s i o n  
p o t e n t i a l  good 

Expansion  of  
e x i s t i n g   q u a r r y  
by f a c t o r   o f  10 
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y e a r s  time. It i s  o u t s i d e   t h e   s c o p e   o f   t h e   p r e s e n t   s t u d y  t o  p r e d i c t   t h e  

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

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

6.1 S i t e   E v a l u a t i o n s  

On c o m p l e t i o n   o f   t h e   d a t a   c o l l e c t i o n   p h a s e   o f  the p r o j e c t   a n d   t h e  

s u b s e q u e n t   l a b o r a t o r y   t e s t i n g ,   t h e   r e s u l t s  were e v a l u a t e d   t o   d e t e r m i n e :  

o which  grades  of   rock  could  be  produced a t  e a c h  s i t e ;  

o p o t e n t i a l   q u a n t i t i e s   o f   v a r i o u s   g r a d e s   o f   r o c k   a v a i l a b l e  a t  
each  s i t e ;  

o which s i tes  were t e c h n i c a l l y   f e a s i b l e   f o r   d e v e l o p m e n t ;  

0 s i t e  s p e c i f i c   c o n c e r n s   r e l a t i n g   t o   p r e l i m i n a r y   q u a r r y   p l a n n i n g  
and  development,   and; 

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

The e v a l u a t i o n  was c a r r i e d   o u t   i n  a combina t ion  of s u b j e c t i v e   a n d  

o b j e c t i v e   s t e p s   w h e r e b y   v i s u a l   a p p r a i s a l  of t h e   r o c k  mass, g a i n e d   d u r i n g  

t h e   f i e l d   i n v e s t i g a t i o n ,   f o r  example, could  be  compared  to  measured 

b l o c k   s i z e s   a n d   t h e   r e s u l t s   o f   l a b o r a t o r y   t e s t i n g   t o   d e t e r m i n e   w h e t h e r  

o r   n o t   t h e   l a r g e s t   s i z e s   o f   q u a r r y   r o c k   c o u l d   b e   g e n e r a t e d  a t  a p a r t i c u -  

lar  s i te .  

The f i e l d   d a t a   h a s   b e e n   i n c l u d e d   i n  the n e x t   s e c t i o n s   o f   t h i s  

r e p o r t   t o   g a i n  a comple te   unders tanding   of   each  s i te .  T h e   f i g u r e s   f o r  

each  s i t e  show t h e   g e n e r a l   t o p o g r a p h y ,   f l i g h t   l i n e s ,   s a m p l e   l o c a t i o n s  

and   mapp ing   t r ave r ses ;   wh i l e   pho tographs   show  sa l i en t   f ea tu re s .  
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It is  n o t e d   t h a t   t h e   o r i g i n a l   s i x  sites and   the   i so la ted   roche  

montanee  have a da ta   base  of comparab le   de t a i l ,   i nc lud ing   rock  mass, 

rock material, q u a r r y   d e p o s i t   a n d   q u a r r y   l o c a t i o n   e v a l u a t i o n s   i n   a d d i -  

t i o n   t o   t h e   f u l l   s u i t e  of   l abora tory  tests on r ep resen ta t ive   s amples  of 

the  rock material. The last  two si tes a d j o i n i n g   t h e  Dempster Highway do 

not   have  laboratory test r e s u l t s   t o   c o n f i r m   t h e   f i e l d   a p p r a i s a l s .  
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6 .1 .1   S i te  1 - Mount F i t t o n  

A g r a n i t e   i n t r u s i o n   o u t c r o p s   a c r o s s   t h e  crest of M t .  F i t t on ,   wh ich  

rises to   an   e leva t ion   of   approximate ly  630 m. on t h e  west s ide   o f   t he  

Blow R i v e r   i n   t h e  Yukon T e r r i t o r y ,  some 70 km. inland  f rom  Shingle   Point  

on the   coast   of   the   Beaufort   Sea.   Outcrop  of   the  grani te  i s  l i m i t e d   t o  

t o r s  on the  crest of the  rounded  mountain.  However, a l l  a v a i l a b l e   d a t a  

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

t a i n ,   b u t  i s  in   fau l ted   contac t   wi th   Pa laeozoic   and   Cre taceous   sed iments  

on t h e   e a s t e r n   f l a n k .  

The n o r t h   f a c e  of the  mountain  has low b l u f f s   a l o n g   t h e  crest ,  and 

then   s lopes  down e v e n l y ,   b u t   q u i t e   s t e e p l y ,   t o   a n   e a s t - f l o w i n g   t r i b u t a r y  

of t h e  Blow River.  To t h e   s o u t h ,   t h e   m o u n t a i n   s l o p e s   g e n t l y   d o n   i n t o  

t h e   v a l l e y  of Boulder   Creek .   Loca l   topographic   re l ie f   on   bo th   s ides   o f  

the  mountain i s  approximately 350 m. 

The p o r p h y r i t i c   g r a n i t e  of Mount F i t t o n  would make a n   e x c e l l e n t  

qua r ry   sou rce   fo r  a l l  grades  of   rock  required.   There i s  p l en ty  of space 

a r o u n d   t h e   p o t e n t i a l   q u a r r y   s i t e   f o r   f a c i l i t i e s   i n f r a s t r u c t u r e ,   s t o c k -  

pile,   working  space  and camp. Summer qua r ry ing  i s  i n d i c a t e d ,   s i n c e  

water supply i s  l i k e l y   t o  be l imi t ed   t o   non- f r eez ing   cond i t ions   w i thou t  

d r i l l i n g  wells near  t o  t h e   q u a r r y   s i t e ,   s i n c e   t h e  Blow River  is repor t ed  

t o   f r e e z e   s o l i d .  The rock mass a p p e a r s   i d e a l   f o r   b l a s t i n g   a n d   p r o d u c i n g  

a durable   p roduct ,   wi th  l i t t l e  weather ing   no t iced   in   ou tcrop   and  good 

l abora to ry  tes t  r e s u l t s .  
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SITE 1 - MOUNT FITTON Figure 1-1 
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PHOTOGRAPH 2: GRANITIC  BLOCKS NEAR SUMMIT OF HT. FITTON 
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DSS/PUARRIES/BEAUfORT 862-1806 ROCK MASS DESCRIPTION 
FIELD CHECKLIST - ALL  ENTRIES TO E€ COHPLETED 

HAPPED BY DFWlRSR 

DATE 30-Sep-86 
SITE NUHBER 1 Ht. f i t t o n ,  Y.T.  

LOCATION S u r r i t  o f  Mt. f i t t o n  

LOCALITY  TYPE Bedrock Porphyrit ic  Granite,  phenocrysts  to  20rr 
" " " " _  " -  " - " " " " " "  - - -  

fe l smr4er  yes c o l l u v i u r  no  moraine no 
SIZE 200 r e t r e s  X 200 re t res   hor izon ta l  

ELEVATION RANGE 

IHAGE 

" " _  

" " _  
SAHPLE 

" " -  
ROCK MATERIAL 

" " -  
ROCK HASS 

" -  

440 r e t r e s   t o  630 metres 
"" " _  " " " " " " " _  " -  - - -  
Sketch no no. o f  photos 38 land,  8 a i r  
Air photos Yes sequence A23838188-91 A24501 1201-204 
Land photos Y e5 sequence 0305-0324,  0415-0419, 0501-0513 

Location  North  slope of  rounta in  
S i z e  55 kg 

"" " _  " " " " " _ " "  " -  - - -  

"" " _  " " " " " " _ "  " -   " -  
Colour 
Grain  size 
Weathering 
Strength 
ROCK TYPE 
"" 

l i g h t   p i n k i s h  grey 
1-20 ma 

very s l i g h t  
very   s t rong  f ie ld   est .  
Porphyr i t ic  GRANITE 

. "  _ " " " " " " "  " -  
fabr ic  b locky 

. "  

Block size - riniaua 0.1 I;  x 0.1 I x 0.1 r 
- r a x i r u r  5 r X  3 r X  2 r  
- average 0.8 r X 0.8 a X 0.8 r 

Discont inu i ty  - set 1 65/32 I or i ent . 2 r .  spacing  Joint 
- set 2 58/192 or ient .  0.8 r .  spacing  Joi  n t 
- set  3 66/078 or i ent . 0.8 a. spacing  Joint 

Convention  used  DiplDip  direction ( true nor th)  

S ign i f i can t  weakness No jo in t ing  in   undis turbed  outcrop 

Seepage None " " " " _  _ "  " " " " " " " -  - - -  - - -  
COHHENTS Very little i n   s i t u  outcrop 

Tors a t   c r e s t  - felsenreer  belov 
Lover  slope  srooth - shale and chert 



DSS/WARRIESlB€AUfORT 862-1806 QUARRY DESIGN  PARAKTERS 
fIELD CHECKLIST - ALL  ENTRIES TO BE  COHPLETED 

NAPPED  BY  DFW/RSR 

SITE NUHBER 1 Ht. F i t t on ,  Y.T. DATE 30-Sep-86 

LOCAT ION Local  topography Lou  rounded  rountain >200 r2 
Oeposi t topography NE slope o f  h i l l s i d e  - u n i f o r r   s l o p e  200 42 
Depos i t   o r ien ta t ion  To Nor theast   az i ru th 

""""""""" """""" """ 

ACCESS Personnel lsuppl ies 175 kr d is t .   Eas t   d i rec t i on  Poor ra t i ng   f rom  Inuv i k  
Produc t lde l i very  75 k r   d i s t .  N-NE d i r e c t i o n  Poor r a t i n g   t o   K i n g   P o i n t  
D is tance   t o   t i deua te r  70 k r   d i s t .  XE d i r e c t i o n  Poor r a t i n g   t o   S h i n g l e  Po 
Distance t o  barge --- kr d i s t .  --- d i r e c t i o n  --- ra t ic ;  

""""""""" """""" """ 

OVERBURDEN Type(s1 
Extent - depth 

Disposal  area(s1 
area 

""""""" 

PUARRY Size  
Oepth 
Working  space 
Stockp i le  space 
F a c i l i t i e s  
Carp 

f e l  senreer 
Feu a est. 

250,000 r2 est. 
1,000,000 a2 est .  E or N l o c a t i o n  
"" _ " " " " " _  """ 

250,000 r2 est. 
100 r est. 

100,000 r 2  est.  towards  East  iocation 
100,000 42 est.   touards  East  locat ion 

To North or South 
Required - p l e n t y   o f  space t o  North or South 

""""""""" """""" """ 

HYDROLOGY Surface  water lone vol. e& "_ l o c a t i o n  
P i t   d ra inage  None vol.  est. -" l o c a t i o n  
Water supply  Unl imited  vol .   est .  Blow R i v e t   l o c a t i o n  

""""""""" """""" """ 

PERHAFROST Evidence On louer  s lopes 
Po ten t i a l  change  Access road t o  coast 

l o c a t i o n  

""""""""" """"""  """ 

CONSTRAINTS Env i ronren ta l  Access  road,  caribou, g r i z z l y   t y p e  
Archeological  Unl i ke l  y type 
Recreat ional  Un l i ke l y   t ype  
P r o x i m i t y   t o  water 6 kr est. t o  Blow River, 2 k r   t o  Boulder  Creek d i r e c t i o n  E  and S 
Y i l d l i f e  observed Ptarmigan, fox, car ibou  re ra ins ,   bears ,   rabb i ts   t ype  
Rec la ra t ion  None 
Restorat ion None 

- .  

""""""""" """""" """ 

REtlARKS P o s s i b l e   r i n e r a l   c l a i m s   i n   a r e a  (A. Ho ida l l .  
River  f reezes i n   u i n t e r .  



MOUNT DAVIES GILBERT 

SITE 2 
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6.1.2 S i t e   2 ,  Mount Davies   Gilber t  

A hogback r idge  of q u a r t z i t e   a n d   q u a r t z i t i c   s a n d s t o n e   r u n s   n o r t h  

from Mount Davies  Gilbert ,   which  has i t s  summit a t  about  820 m some 50 

km inland  f rom  Shingle   Point   on  the  coast  of the  Beaufort   Sea.  The 

r idge  rises s t eep ly   f rom  the   su r round ing   p l a in   w i th  a r e l i e f  of some 75 

m. The su r face  of t he   r i dge  i s  made up  a lmost   exclusively  of   blocky,  

a n g u l a r   t o   t a b u l a r   r o c k   d e t r i t u s   w i t h  l i t t l e  undis turbed   ou tcrop .  

Average  block s i z e  i s  i n   t h e   r a n g e  0.2 - 0.3 m a c r o s s ,   w i t h  a maximum i n  

t h e  0.5 - 1 cu.  m range. 

An ex tens ion  of t h e   r i d g e   t o   t h e   n o r t h  i s  separated  f rom  the  main 

depos i t  by a low ly ing ,   poor ly   d ra ined   a r ea   wh ich   t r ansec t s   t he   r i dge  

and  would make s i t e  access and t r a f f i c a b i l i t y   d i f f i c u l t .  The most 

l i k e l y   q u a r r y  s i t e  would  be on t h e  west f l a n k  of t he   r i dge   bu t   t he  s teep 

t e r r a i n  would make q u a r r y   p l a n n i n g   d i f f i c u l t .  

The c r y s t a l l i n e   q u a r t z i t e s  on the   no r the rn   spu r  of Mount Davies 

G i l b e r t  wou ld   p roduce   exce l l en t   qua l i t y   r i p - r ap   and   b l a s t   rock .  

Unfortunately,  i t  i s  d o u b t f u l   t h a t  a source  of  armour  stone  could  be 

e f f i c i e n t l y  won wi thou t   excava t ing   i n to   t he   rock  mass a s i g n i f i c a n t  

d i s t ance .  EBA (1983)  r a t e d  Mount Davies   Gilber t  as a f a i r   t o  good pros-  

p e c t   f o r  armour s tone ,   a l t hough   t he   one   d imens iona l   rock   b lock   s i ze  

recorded was only 0 . 6  m maximum. Go lde r   does   no t   be l i eve   t ha t   t h i s   a r ea  

could  produce  armour  stone  in  the  volumes  anticipated.   This would not  

present  a problem i f  i t  were not   for   the   very   s teep   topography of t he  

r i d g e   i t s e l f  and t h e  access d i f f i c u l t i e s  of developing  high  benches  into 

the  mountainside.   Permafrost   and  poor   drainage of the   sur rounding  

t e r r a i n  would make s i te  deve lopmen t   d i f f i cu l t .  
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SITE 2 - MOUNT DAVIES GILBERT Figure 2-1 



SITE 2 - MT. DAVIES GILBERT Figure 2-2 
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6.1.3 S i t e  3 .  Mount G i f f o r d  

The   nor thern   spur   f rom Mount G i f f o r d   c o m p r i s e s   g e n t l y   u n d u l a t i n g  

terraces which d r o p  away s t e e p l y   t o   t h e  east and  the  Mackenzie  Delta. 

The l o w e r   f l a n k s  of t h e   m o u n t a i n   r a n g e ,   c l o s e r  t o  t h e   d e l t a i c   p l a i n ,  are 

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

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

combina t ion   w i th   mora ine   depos i t s .   The   s t eep   ea s t e rn  face o f   t h e   l o c a l  

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

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

Local   bedrock  knobs,  more e r o s i o n   r e s i s t a n t ,   p r o t r u d e   t h r o u g h   t h e   t h i n  

m a n t l e   o f   r e c e n t   d e p o s i t s .  

Two p o s s i b l e   q u a r r y  si tes were l o c a t e d   a b o u t  1 km a p a r t ,   w i t h   c o n -  

s i d e r a b l y   d i f f e r e n t   r o c k  mass c h a r a c t e r i s t i c s   i n  terms of  bedding  and 

j o i n t   o r i e n t a t i o n s .   I n   b o t h  cases, t h e   r o c k  mass was made up   of   s labby 

r o c k   p i e c e s   w i t h  a maximum b l o c k   s i z e   o f   o n l y  0.5 m x 0.3 m x 0.2 m. 

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

material seg rega t ion   wou ld   be   r equ i r ed   t o   gene ra t e  select  rock   g rades .  

The b e s t   s o u r c e   o f   q u a r t z   s a n d s t o n e   i n   t h e  Mount G i f f o r d  area l i e s  

as a n   i n a c c e s s i b l e   s t r a t u m   h i g h   u p   t h e  east  f a c i n g   s l o p e s   o f   t h e  moun- 

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

b l u f f ,   a n d   t h e   r e s i d e n t s   o f   A k l a v i k   u s e   t h i s  as a s o u r c e   o f   r i p - r a p   f o r  

s h o r e   p r o t e c t i o n   i n   t h e i r  community.  The material i s  segrega ted   and  

t r anspor t ed   a long   w in te r   roads   t o   ' dusky   Channe l   and   t hence  t o  Aklavik.  

Quar ry   deve lopmen t   i nvo lv ing   hau l   roads   t h rough   pe rmaf ros t   mora ina l  

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

requ i r emen t .  
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A s  a l imi ted   source   o f  r i p r a p ,  such   a5   cu r ren t ly   exp lo i t ed  by t h e  

Aklavik   res idents ,   the  Mount Gi f ford  s i t e  is t e c h n i c a l l y   f e a s i b l e .  

However,  long-term d u r a b i l i t y   h a s   n o t   b e e n   e v a l u a t e d   i n   t h e   s h o r e   p r o -  

t e c t i o n  a t  Aklavik. The r ip rap   i n spec ted  was of very  mixed q u a l i t y   a n d  

s i ze   r anges ;   t he   s tockp i l e   con ta ined  a c o n s i d e r a b l e   f r a c t i o n  of under- 

s i z e  and   f i nes  which  appeared t o  have  been  developed, i n   p a r t ,  by 

mechanical  break down of   l a rger   rock   b locks .  A s  a source  of armour 

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

Golder Associates 



DSS/PUARRIES/BEAUFORT 862-1806 ROCK  HASS DESCRIPTION 
r m  CHECKLIST - ALL ENTRIES la  BE carwwEn 

HAPPED BY D W R S R  
SITE NUHBER 2 ttt. Davies Gilbert 

DATE 30-Sep-86 
LOCATION N-S bedrock r idge  to  N o f  lit. Davies Gilbert 

LOCALITY TYPE Bedrock Quartzi te  
" _ " " "  " _  " _ " " " " _  

felsenreer  yes colluviur no 
SIZE 2000 re t res  X 500 re t res  

" -  " -  

moraine no 
horizontal 

ELEVATION RANGE " " _  
MA6E 

" " -  
SAHPLE 

" _ "  
ROCK HATERIAL 

" " -  
ROCK HASS 

275 r e t r e s   t o  520 re t res  
"" - "  " " - " " " " "   " -   " -  
Sketch no  no. of photos 21 land, 6 a i r  
Air photos Yes sequence A238161178-180 A23838f 13-15 
Land photos Ye5 sequence 0421-0425, 0518-0524, 0600, 0701-0708 

Location Crest of  ridge 
Size 17.5 kg 

Col our grey 
@5ln s ize  1 rr recrystallized 
Weathering s l ight  with l i roni te   s ta ined  joints  
Strength very st rong  f ie ld   es t .   br i t t le   r inging sound on irpact 
ROCK  TYPE QUARTZITE 

fabric very blocky,  angular - tabular 

"" " _  """"""""" " _  

"" " _  " " " " - " " "   " -  " -  

"" " _  """""" """ " _  

Block s ize  - r i n i r u r  
- raxirur 
- average 

0.1 r x 0.1 r x 0.05 @ 

(1  I x t a x  0.5 
0.3 r X 0.3 m X 0.2 r 

Discontinuity - se t  1 80/185 orient. 0.3 r .  spacing Joint 
- set  2 44/087 orient . 0.3 1. spacing Joint 
- set  3 65/272 or i en t . 0.2 r .  spacing Joint 

Convent ion used Dip/Dip direction  (true  north) 

Significant weakness None 

Seepage None " " " " _  - "  " _ " " " " " " " -  - "  
COHHENTS Very d i f f icu l t  t o  develop - hog back ridge  (narroul 
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SITE 3 - MOUNT GIFFORD I Figure 3-1 
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SITE 3 - MT. GIFFORD Figure 3-2 
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DSSIRUARRIESIBEAUFORT 862-1806 ROCK HASS  DESCRIPTION 
FIELD CHECKLIST - ALL ENTRIES TO BE  COHPLETED 

HAPPED BY DFUIRSR 

DATE @I-0ct-86 
SITE N U H E R  3 tit. Gifford, N.W.T. (site  a + b) 

LOCATION  North  spur  of Ht. Gifford " " " " _  " _  """"""""" - - -  
LOCALITY  TYPE  Bedrock  Sandstone  uith  interbeds of Siltstone 

felsenreer  yes cdluviur  no  roraine  on  access 
SIZE 600 metres X 600 retres horizontal 

FiEVATIM  RANGE 
" " -  

lHA6E 

_ " "  
SAHPLE 

" " _  
ROCK HATERIAL 

" " _  
ROCK nAss 

2i5 retres  tu 265 reires 

Sketch no no. of photos 34 land, 24 air 
Air photos Ye5  sequence A26752I60-63 A25004I91-110 
Land photos Yes  sequence 0607-0616, 0717-0724, 0901-0916 

Location Crest  of  spur 
Size 52 kg 

"" " -   " " " " " " " -   - "  - - -  

"" " _   " " " _  " - " "  - " -   " -  
Col our 
Crain  size 
Weathering 
Strength 
ROCK  TYPE 
"" 

light  pinkish  brown 

roderate 
rod.  str.-strong field est. 
Ruartzitic  SANDSTONE  uith  interbeds o f  SILTSTONE  to ( 1 a. 

0.5 - 1 ea 

. "  " " " " " " " -  " -  " 

Fabric  slabby 

Block size - rinirur 0.025 I. X 0.02s r x 0.005 r 
- raxirur 0.5 1 x 0.3 r X 0.2 1 
- average 0.3 r X 0.1 r x . 0.05 4 

Discontinuity - set 1 XI032 or i en t . 0.2 a. spacing Joint 
- set 2 54I216 orient. 0.5 r. spacing Joint 
- set 3 581126 orient. 0.1 r.  spacing Bedding 

- set 1 86I088 orient. 0.3 r. spacing Joint 
- set 2 861184 orient. 0.3 4. spacing Joint 
- set 3 Horiz. orient. 0.1 a. spacing Bedding 

Convention used Dip/Dip  direction  (true  north) 

Significant  ueakness  Bedding  planes,  siltstone  interbeds 

Seepage  None  visible 
" - " " "  " _  " " " " " " _ "  " _  " -  

COHHEWTS Not a suitable prospect. 6ood rock inaccessible  due to steep  slopes  and 
unstable  rock mass. Accessible  areas  appear  to  provide  inadequate  rock 
for  arrcrur stone. 



DSSIOUARRIES/BEAUFORT 862-1806 BUARRY DESIGN  PARMETERS 
FIELD  CHECKLIST - ALL ENTRIES TO BE CORPLETED 

RAPPED BY DFW/RSR 

S 1 TE MUUBER 3 nt. Gifford, W . W . T .  ( s i t e  a t b )  DATE 01 -OC t -86 

LOCATION 

"" 

ACCESS 

"" 

OVERBURDEN 

"" 

PUARRY 

"" 

HYDROLOGY 

"" 

PERIlAfROST 

"" 

CONSTRAINTS 

"" 

REnARKS 

Local topography Gently sloping  uith  steep bedrock ridge )ZOO 82 
Deposit  topography Bedrock ridge, knob t o  south,  scarp  to  east 200 r2 
Deposit orientation N-S ridge azimuth 
"""""~"""""""~ """ 

Personnel/supplies 20 kr dist. East  direction Good rat ing Aklavik 
Productidelivery 150 kr d i r t .  North direction Poor ra t ing t o  Ring Point 
Distance t o  tideuater  (barge) 115 kr dist. North direction Poor ra t ing t o  Shingle Poin 
Distance  to  barge 7 kr dist. SE direction Good rat ing Peel Channel 

Type(s) Rock detri tus,   frost   shattered  felserrer 
Extent - depth 1 r est .  

area 360,000 a2  est.  covers  outcrop 
Disposal  area(s) 1,000,000 r2 est. vest  terrace  location 

""""""""""""" """ 

~""" " " " " " " " " "~ """ 

Size 360,000 r2 est .  
Depth 50 r est. 
Uorking space 2,000,000 r2 est .  
Stockpile  sgace 1,000,000 r2  es t .  
Fac i l i t i es  Aklavik and local 
Carp Ail avi k 

Uest location 
West location 

~ " " " " _ " " " " " " " "  """ 

Surface water 
Pit  drainage 
Water supply 

- " " "  
Evidence 
Potential change 

- - - - - - - - 
Environmental 
Archeological 
Recreational 
Proxiri ty  to water 
Wildlife  observed 
Reclamation 
Restoration 

AtB = 2,000,000 r2  
" _ " "  

Hinor vol.  est.east  in  gullies  (drainage)  location 
Hiniral  vol.  est.  location 
NG Lir i t  vol.  est.  lakes  to NE location 

Local corrunications (D. Storrl  location 
Possible problems uith road building - winter  access  preferred 

Possible Dahl's  sheep type 
Unlikely  type 
Unlikely  type 

Ptarrigan,  raven,  likely  bear  type 
East  facing,  visible fror delta 
East facing,  visible from del ta  

""""""""" """ 

""""""""" """ 

1.5 kr est. North t o  Willow Creek direct ion 

" " " - " " _ " " "  """ 
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6.1.4 S i t e  3C, Roche Moutonee, West of Delta 

The West Del ta  Roche Moutonee comprises a g lac ia l ly   e roded   whale-  

back  r idge of q u a r t z i t i c   s a n d s t o n e   w i t h  a l a te ra l  ex ten t   o f  some 250 m 

north/south  and  50 m east/west. This   isolated  bedrock  knob rises some 

10 m above  the  surrounding  peneplain.  The e r o s i o n   r e s i s t a n c e  of t h i s  

rock   ma te r i a l  i s  c l e a r l y   e x h i b i t e d  by i t s  i n t a c t   s t r u c t u r e   w i t h   l o o s e  

rock   b locks   ly ing   to   the  west of t he   ou tc rop .  The massive  nature   of   the  

rock ,   and   the   s ize  of some n a t u r a l l y   o c c u r r i n g   b l o c k s   ( t o  4 cu. m i n  

volume) l e d   t o  a p r e l i m i n a r y   c o n c l u s i o n   t h a t   t h i s   p r o s p e c t  would make an 

exce l l en t ,   t hough   l imi t ed ,   sou rce  of  armour stone  which  could be won 

r e l a t i v e l y  easi ly .  

This   prospect  i s  l imi t ed   i n   s i ze   and   exh ib i t ed   unaccep tab ly  low 

d u r a b i l i t y   i n   l a b o r a t o r y   t e s t i n g .  It cou ld   p rov ide   an   ea s i ly  won source 

of low grade  armour  stone  or r i p  r a p  which i s  c l o s e   t o   t h e  west channel 

of t he  MacKenzie for   t ranshipment  t o  barges .  The t o t a l  volume a v a i l a b l e  

i s  low,   however ,   and  the  poorer   qual i ty   re la t ive  to  all o the r   sou rces  

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

the   cu r ren t   s tudy .  

Golder Associates 



SITE 3C - WEST  DELTA  ROCHE  MOUTONEE 
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Figure 3C- 1 
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DSSIQUARRIESI8EAUFORT 862-1606 ROCK MASS DESCRIPTION 
FIELD  CHECKLIST - ALL ENTRIES TO 8E COMPLETED 

HAPPED  BY D W R S R  

DATE 01-0ct-86 
SITE NUMBER 3c Ht. Gifford, N.U.T. 

LOCATION Uhaleback hurrock N of 8eaver House  Creek _ " " " "   " _  " " " " ~ " _ " " "  
LOCALITY  TYPE Bedrock B u a r t t i t i c  Sandstone 

felsenreer yes co l l uv iu r  no roraine no 
SIZE 250 re t res  X 50 re t res  hor izonta l  

ELEVATION  RAN6E " " _  
IMAGE 

" " _  
SANPLE 

" " _  
ROCK NATERIAL 

" " _  
ROCK KASS 

90 r e t r e s   t o  100 re t res  
"" " _  " " _ " " " " "  " -   - "  
Sti?iCh il 0 no. of  photos 18 land 
Air photos Yes sequence "_ 
Land photos Yes sequence  0617-0623,  1103-1114 

Location  Crest of hurrock 
Size 12.5 kg 

Colour l i gh t   p ink i sh  brow 
Grain  size 0.5 I# 
Weathering roderate 5mr1 o f  penetrat ive weathering wi th  no strength  loss 
Strength  very  strong  f ield  est. 
ROCK TYPE guar t z i t i c  SANDSTONE 

Frbric  blocky 

"" " _  " " " " " " " _  - "  " -  

"" " _  " " " " " " " _  " _  " -  

"" - "  """"" " " _   " _  " _  

Block s i ze  - r i n i r u r  0.4 m X 0.3 r X 0.2 r 
- rax i ru r  2rX  2rX l a  
- average 1 n X  1 4 1  0.75 I 

Discontinuity - set 1 84/077 or ient  . 2 a. spacing Jo int  
- set 2 68/192 or ient .  0.3 a. spacing Jo in t  
- set 3 90/347 or ient  . 1 r .  spacing Jo int  

Convent i on  used Dip/Dip  direct ion  (true  north) 

S ign i f icant  weakness  None 

Seepage  None v i s i b l e  " " " " _  " -  """"""""" " -  
COMMENTS Loose blocks on east  side,  rassive whaleback west  and center. 

Glaciat ion 337 
Other j o i n t s   a t  72/282, 90/157, bedding at  25/072. 



DSSIPUARRIESI8EAUFORT 862-1806 QUARRY  DESIGN PARAKTERS 
FIELD CHECKLIST - ALL  ENTRIES TO BE  COMPLETED 

HAPPED  BY  DFUlRSR 

SITE NUHBER  3c Ht.   Gi f ford,  N.W.T.  DATE 0 1 -OC t -86 

LOCATION Local  topography Polygonal  permafrost  terrace )200 m2 
Deposit  topography Whaleback g l a c i a l l y  eroded  roche  routonee' 200 r2 
Depos i t   o r ien ta t ion  N-S az iau th  

""""""""""""""" """ 

ACCESS Personnel  /supplies 
Product  /del i very 
D is tance  to   t idewater  
Distance  to  barge 

" " " " - " "  
OVERBUff DEN Type(s) 

Extent - depth 

Disposal  area(s1 
area 

85 kr d i s t .  E d i r e c t i o n  F a i r   r a t i n g  l n u v i k  
143 br d i s i .  NU d i r e c t i o n  i o o r   r a t i n g  K ing   Po in t  
110 kr d i s t .  NU d i r e c t i o n  Poor r a t i n g  Sh ing le   Po in t  

4 ka d i s t .  E d i r e c t i o n  Good rat ing  Uest   Channel  " " " " " " " " _  """ 

None 
--- m est imated 
--- a2 est .  
--- 82 est. "- l o c a t i o n  

" _ " " " " " " "  """ 

. "  

PUARRY Size 12,500 r2 e s t .   t o t a l   r o c k   l a s s  
Depth 10 a  est. 
Working  space 100,000 e2 est .  t o  Uest l o c a t i o n  
Stockp i le  space 100,000 02 e s t .   t o  West l o c a t i o n  
F a c i l i t i e s  To su 
Carp To su 

""""""""""""""" - - -  
HYDROLOGY Surface  water 125,000 a3 es t .   l akes   t o   Eas t   l oca t i on  

P i t   d ra inage None vol.  est.  "- l o c a t i o n  
Water supply 1'25,000 r3 est .   lakes   to   Eas t  ( ? I  l o c a t i o n  

PERHAFROST Evidence  Polygons t o  East   loca t ion  

""""""""""""""" """ 

Potent ia l  change Road b u i l d i n g   t o   b a r g e   s i t e  
""" 

CONSTRAINTS Environrental  East  facing t o  de l ta ,   per ra f ros t   t ype  
Archeological Un l i ke l y   t ype  
Recreat ional  Unl i k e l  y type 
Prox imi ty  t o  water 1000 r est. NE d i r e c t i o n  
W i l d l i f e  observed None type 
Rec I ara t i o n  East  facing 
Restorat ion East  facing 

REHkRKS Rock q u a l i t y   r a y   r a k e   s i t e   u n s u i t a b l e .  
" _ " " " " _ " " " " " " " " "  """ 

D i f f i c u l t   t o   a a i n t a i n  access a l l  year - possible  seasonal  operation. 



GULL  CREEK  QUARTZITE 

S I T E  4 
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6.1.5 S i t e  4 ,  G u l l  Creek Q u a r t z i t e  

The G u l l   C r e e k   q u a r t z i t e   p r o s p e c t  l ies w i t h i n  2 km of   t he  East 

Channel i n   a n  area o f   subdued   ou tc rop   r i s ing  some 75 m a b o v e   t h e   s u r -  

r o u n d i n g   d e l t a .  The area h a s   a n   i r r e g u l a r   t o p o g r a p h y   w i t h   i s o l a t e d  

bed rock   r i dges ,   coa r se   f e l senmeer   and  small l a k e s .  The e x t e n t   o f   u n d i s -  

t u rbed   ou tc rop  i s  l imi t ed   t o   benched   r i dges   a round  small h i l l s ,   t h e  

m a j o r i t y  of t h e  area b e i n g   c o v e r e d   e i t h e r   b y   b l o c k y   f e l s e n m e e r   u p   t o  24 

cu .  m i n  volume o r   o r g a n i c  material a n d   s t u n t e d  trees.  

No areas were o b s e r v e d   w h e r e   i n t a c t   b e d r o c k   g a v e   e v i d e n c e   t h a t   t h i s  

p rospec t   cou ld   p rov ide   quan t i t i e s   o f   a rmour   s tone ,   a l t hough   t he  s i t e  

would  be  ra ted as a n   e x c e l l e n t   r i p r a p   s o u r c e .  The b lock   s i zes   encoun-  

t e r e d   w h i l e   t r a v e r s i n g   t h e  area v a r i e d   c o n s i d e r a b l y   f r o m  .006 cu. m t o  

24 cu. m i n  volume  which a t t e s t  t o   t h e   v a r i a b i l i t y   o f   t h e   q u a r t z i t e  

material. Such   var ia t ion   would  be h i g h l y   u n d e s i r a b l e   i n   a n   a r m o u r   s t o n e  

quar ry   where   un i formi ty  i s  a n   a d v a n t a g e   i n   g e n e r a t i n g   l a r g e   b l o c k  

s i z e s .  

This  s i t e  was g i v e n   a n   o v e r a l l   r a t i n g  by EBA (1983) as "Good" w i t h  

a s t r o n g   s u g g e s t i o n   t h a t  good qua l i ty   a rmour   s tone   cou ld   be  won f o r  

marine c o n s t r u c t i o n .  It i s  n o t e d ,   h o w e v e r ,   t h a t   t h i s   a s s e s s m e n t  was 

based  on aer ia l  r econna i s sance   on ly .  EBA ( 1 9 7 6 )   s u g g e s t e d   t h a t   t h e  

q u a r t z i t e  was o f   i n f e r i o r   q u a l i t y   t o   t h e   n e a r b y   d o l o m i t e   b a s e d   o n  cemen- 

t a t i o n   a n d   j o i n t i n g .  

A l t h o u g h   t h e   q u a l i t y   o f   t h e   r o c k  material has   p roven  i tsel f  i n  

l a b o r a t o r y   t e s t i n g ,   b l o c k   s i z e s   f o u n d  on the   g round ,   and   ou tc rop  limita- 

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

armour  s tone i n  g r e a t   q u a n t i t i e s .  The s i t e  w o u l d   b e   t e c h n i c a l l y   f e a s i -  

Golder Associates 
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b l e   t o   d e v e l o p   f o r   r i p r a p ,   b l a s t   r o c k ,   g e n e r a l   f i l l   a n d   a g g r e g a t e .  

Barge  and winter road access t o   I n u v i k   w o u l d   b e   c o m p a r a t i v e l y   e a s y   t o  

e s t a b l i s h   a n d   p r o d u c t   d e l i v e r y   w o u l d   b e  less e x p e n s i v e   t h a n   o t h e r  s i tes 

i n   t h e   v i c i n i t y .  

The m a j o r   l i m i t a t i o n s   t o   t h e   G u l l   C r e e k   q u a r t z i t e s  l i e  i n   t h e  

s l i g h t l y   i n f e r i o r   q u a l i t y  of product ,   and  the lower p o t e n t i a l   f o r   s u p -  

p l y i n g   t h e   b e t t e r   g r a d e s  of rock  compared wi th  t h e   n e a r b y   d o l o m i t e s .  

Golder Associates 



SITE 4 - GULL CREEK QUARTZITE Figure 4-1 
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DSS/OUARRIES/BEAUFORT 862-1806 ROCK HASS DESCRIPTION 
FIELD CHECKLIST - ALL  ENTRIES TO BE  COHPLETED 

HAPPED BY DFWlRSR 

DATE 02-OC t -86 
SITE NUHBER 4 61111 Creek  (quartzite), N.W.T. 

LOCATION Irrediately E of south end  of V shaped  lake 

LOCALITY  TYPE  Bedrock  Quartzitic Sandstone 
- " " " "  " _  ~ " " "~""" " "  " _  

felsenreer Y colluviur no roraine  no 
SI 1E 300 retres X 600 retres horizontal 

ELEVATION  RANGE 15 retres to 45 retres 

IHAGE  Sketch no no. of photos 13 land, 6 air 
" " " " -  " _  """"""""" " _  

A i r  photos Yes sequence A267231117-119  A267231142-144 
Land  photos Yes sequence 0105-0109,  0201-0203,  0819-0822, 1207 

" - " " "  " _  " " " " " " _ "  " _  
SAHPLE Location E facing  ridge in low hills 

Size 33 kg 
" " " " -  " _  """"""""" 

ROCK  HATERIAL  Colour  light  pinkish  grey  uith  local  lironite spotting to 1 re 
Grain size (1  ma 
Weathering  slight in outcrop 
Strength  strong-v.strong  field  est. 
ROCK TYPE Quartzitic SANDSTONE 

" " - " "  " -  """"""""" 

ROCK WASS Fabric  blocky in outcrop,  rassive  felsecreer 

Block size - rinirur 
- raxirur 
- average 

0.1 r x 0.2 I x 0.3 r 
2 r X  3 1 1   4 1  

0.5 r x 0.7 r X 0.8 a 

Discontinuity - set 1 84/138 orient. 0.2 - 1 e. spacing Joint 
- set 2 E41243 orient. 1 - 4 r. spacing Joint 
- set 3 OW048 orient. 0.3 - 2 e. spacing Bedding 

Convent ion used DiplDip  direction (true north) 

Significant  weakness  None  apparent 

Seepage - Uone apparent 
- " " " "  " _  ~ " " _ " " " " " "  " _  

COHHENTS Easily accessible from  East  Channel. 



DSSIRUARRIESIBEAUFORT 862-1806 QUARRY DESIGN PARAMETERS 
FIELD CHECKLIST - ALL ENTRIES TO BE COHPLETED 

HAPPED BY DFUlRSR 

SITE NUHKR 4 61111 Creek (Quartzite), N.W.T. DAlE 02-OC t -86 

LOCATlON Local topography 
Deposit topography 
Deposit orientation 

" " " " " " -  
ACCESS Personnellsupplies 

Productfdeiivery 
Distance to tidewater 
Distance to barge 

" " " - " " "  

Fairly level-topped h i l l  
Smooth hill,  benched ridge 
NE-SW " " " " " " " _  

34 km dist. S direction 
205 kr dist. N direction 
205 km  dist. N direction 
1.2 kr  dist. U direction 

OVERBURDEN Type(s1 
Extent - depth 

Disposal area(s1 
area 

""""""" 

WARRY Size 
Depth 
Uor ki ng space 
Stockpile space 
Facilities 
Camp 

""""""" 

" " " " " " " _  

)200 a2 
200 a2 
azimuth 

" """ 

Good rating Inuvik 
Poor fatigig Tuituyiktuk 
Poor rating Tuktoyaktuk 
Good rating Inuvik 

Organic 
( 0.2 r est. 

180,000 r2 est. 
300,000 r2 est. NE location 

180,000 r2 est. 

250,000 r2 est. E location 
300,000 r2 est. E location 

"""""""" """ 

30 L est. 

To I or E 
Unlikely - Inuvik 
"""""""" """ 

HYDROL06Y Sur face  water 300,000 13 est. lake to be drained location 
Pit drainage tliniral vol.  est. "- location 
Water supply 1,600,000 r3 est.  lake  to S locat  ion 

PERtlAfROST Evidence Swampy lowland, stunted trees location 
""""""""""""""" """ 

Potential change Access " - " " " " " " " " " " " " " -  """ 

CONSTRAINTS Environmental 
Archeological 
Recreational 
Proxirity to water 
Wildlife observed 
Reclaration 
Restoration 

Proposed 6NWT park, Norris camp 
Possible 
Possible hunting park 

1.2 kr  est. 
falcon, swans 
East  facing, hidden by hills 
East  facing, hidden by hills 

) " " _  """ 

type 
type 
type 

type 
W direction 

" -  . "  
REflARKS Develop quarry from  North.  Drain V-shaped lake. 

Access to East Channel over rock. 



GULL CREEK  DOLOMITE 

SITE 5 
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6.1.6 S i t e  5 ,  Gull  Creek  Dolomite 

An i s o l a t e d   " b u t t e " - l i k e   o u t c r o p  a t  t h e  eas t  end   of   the   do lomi te  

exposures   nor th   o f   Gul l   Creek   shows  ev idence   o f   be ing   capable   o f  

s u p p l y i n g   l a r g e   q u a n t i t i e s   o f  a l l  g r a d e s  of rock.   The  but te ,   which 

rises o v e r  100 m above   t he   t opography   t o   t he  west a n d   s o u t h ,  i s  a p p r o x i -  

mately 2.5 km east o f   t h e  East Channel   of   the   Mackenzie   River ,   and some 

28 km south   o f   Inuvik .  

C l i f f s   u p   t o   a p p r o x i m a t e l y  50 rn i n   h e i g h t   s u r r o u n d   m o s t   o f   t h e  

b u t t e ,   w i t h  t a l u s  s lopes   be low.  The o u t c r o p  is approx ima te ly  700 m 

east-west by 400 m n o r t h - s o u t h .   B l o c k s   i n   t h e   c o l l u v i u m  a t  t h e   t o e   o f  

t h e   c l i f f s  were e s t i m a t e d   t o   r e a c h  4 m x 4 m x 3 m i n   s i z e  which a t tes ts  

well t o  the i n t a c t   s t r e n g t h   a n d  low d e g r e e  of j o i n t i n g   t o   b e   f o u n d  i n  

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

w e a t h e r i n g   r e s i s t a n c e .  

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

o u t   f r o m   t h e   f l a t   u p p e r   s u r f a c e   o f   t h e   o u t c r o p .   T h e r e   w o u l d   b e  a s h o r t  

h a u l   t o   t h e  east channe l  of the   MacKenz ie   fo r   t r ans - sh ipmen t   t o  small 

b a r g e s   o r   w i n t e r   h a u l   t r u c k s .   T h i s  s i t e  is  one   of   the  more f a v o u r a b l e  

f o r   p o t e n t i a l   d e v e l o p m e n t  as i t  a p p e a r s   t h a t  a l l  g rades   cou ld   be   p ro -  

duced   f rom  one   qua r ry ,   ae s the t i c   s c reen ing   cou ld   be   ach ieved ,  water 

s u p p l y  i s  c l o s e  a t  hand   w i thou t   d ra inage   be ing  a problem,  and  an a l l -  

wea the r   road   cou ld   be   deve loped   t o   t he   ba rge  s i te  without  major  perma- 

f r o s t  impact. F u r t h e r ,   e a s y  assess cou ld   be   ach ieved   f rom  Inuv ik ,  

t h e r e b y   n e g a t i n g   t h e   n e e d   f o r  a camp a t  t h e  s i t e .  The l e n g t h  of t h e  

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

w o u l d   t h e   r e q u i r e d   r e h a n d l i n g   t o   o c e a n - g o i n g   v e s s e l s  a t  Tuktoyaktuk. 

Golder Associates 
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The  Gull   Creek area was a s s e s s e d  by I m p e r i a l  O i l  i n   1 9 7 6   t o   e v a l u -  

a te  p o t e n t i a l   r i p r a p   q u a r r y  sites i n   t h e  Campbell  Lake area. An a e r i a l  

o v e r v i e w   i n   t h e   p r e s e n t   s t u d y   l e d   t o   t h e   c o n c l u s i o n   t h a t   t h e  s i t e  

s e l e c t e d   b y   I m p e r i a l  O i l  as a p o t e n t i a l   r i p r a p   s o u r c e   w o u l d   n o t   b e   a b l e  

t o  p rov ide   l a rge   vo lumes  of armour  s tone  and an a l t e r n a t i v e   s o u r c e  

l o c a t i o n  was i n v e s t i g a t e d  by Golder.  The o u t c r o p   d e s c r i p t i o n s   i n  

I m p e r i a l  Oil's r e p o r t   f o r   t h e   d o l o m i t e   r o c k  mass i n d i c a t e d   t h a t   t h e i r  

proposed si tes would  be less s u i t a b l e   t h a n   t h e   o n e   s u g g e s t e d   h e r e   f o r  

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

Golder Associates 



SITE 5 = GULL  CREEK  DOLOMITE I Figure 5-1 
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SITE 5 - GULL  CREEK DOLOMITE Figure 5-2 
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DSSIOUARRIESIBEAUfORT  862-1806 ROCK MASS DESCRIPTION 
FIELD  CHECKLIST - ALL  ENTRIES TO BE  COHPLETED 

HAPPED BY DFW/RSR 

DATE  29-Sep-86 
SITE NUMBER 5 6ull  Creek (dolorite), N.W.T 

LOCATION W facing bluff NE o f  6 u l l  Creek, talus at base " " " " _  " -  """"""""" " _  
LOCALITY  TYPE  Bedrock  Dolorite  vith  calcite  xenocrysts 

fel senreer  no  colluviur  yes to 4 r3 moraine  no 
SIZE 200 retres X SO retres  outcrop  vertical  surface 

0 metres  to 50 retres  talus 
REVATION  RANGE 50 retres  to 100 retres b l u f f  " " " " _  " _  """"""""" - "  
IHA6E  Sketch  no no. o f  photos 40 land, 6 air 

Air photos Y sequence 426723/117-119  A267231142-144 
Land  photos Yes  sequence 0110-01 16, 0124, 0204-0205, 0220-0225, 0301 

0400-0407, 0818, 1209-1222 
" " " " -  " -  """"""""" - "  

SAHPLE  location  Base of talus  slope near lake 
Size 36 kg 

" - " " "  " -  " """~""" " _  " _  
ROCK HATERIAL  Colour  light  pinkish  grey 

Grain  size O - 2 N  
Weathering  slight at surface (0.5 an) 
Strength strong-v.strong field est. 
ROCK TYPE  DOLOHITE  vith  calcite  xenocrysts " " " " _  " -  """"""""" " _  

ROCK MASS fabric massive to blocky 

Block size - minirum 0.1 r x 0.1 1 x 0.1 r 
- raxiour 4 r X   4 r X   3 r  
- average 0.75 1 x 0.15 r x 0.75 a 

Discontinuity - set 1 851293 orient. 4 - 10 P. spacing  Joint 
Joint 
Joint 
Bedding 

- set 2 79/21B orient . 
- set 3 741340 orient. 
- set 4 09/136 orient. 

m 

w 

a 

Convention used Dip/Dip  direction  (true  north) 

Significant  oeakness  None 

Seepage  None " _ " " "  " _  " " " " " " " _  " _  " _  
COHENTS Develop fror North,  screened by other  outcrop  to west. 

From air photos, strong  lineation at -4253. 
Second  lineation at  --/329. 



DSSlQUARRIESlBEAUFORT 862-1806 QUARRY DESIGN PARAHETERS 
fIEL0 CHECKLIST - ALL  ENTRIES TO BE  COHPLETEO 

NAPPED BY DFWlRSR 

SITE NUNBER 5 6 u l l  Creek (Dolori te), N.W.T. DATE 29-Sep-86 

LOCATION Local  topography B l u f f   t o  1001, low h i l l s   t o  5Or 
Deposit  topography B l u f f  t o  10Or with  ta lus below 
Deposit or ientat ion 80/260 

ACCESS Personnel/supplies 28 k r   d i s t .  N d i rec t i on  Good ra t i ng   I nuv i k  
ProdiIctldelive7y 2% k r   d i s t .  N d i r e c t i w  Poor r i t i n g  Tuktoyaktut 
Distance t o  tidewater 200 k r   d i s t .  N di rect ion Poor r a t i n g  Tuktoyaktuk 
Distance t o  barge 2.5 kr d is t .  NU di rect ion 6ood r a t i n g  East Channel 

""""""""""""""" """ 

OVERBURDEN Type(s) Talus or none 
Extent - depth 5 m est. 

area 30,000 a2 est. 
Disposal  area(s) 250,000 r 2  est. SW l oca t i on  

""""""""""""""" """ 

QUARRY S i z e  40,000 a2 est. 
Depth 100 rn est. 
Working space 200,000 r2 est. West l oca t i on  
Stockpile space 200,000 82 est. West l oca t i on  
F a c i l i t i e s  To west i f  needed 
Camp To west if needed 

""""""""""""""" """ 

HYDROLOGY Sur face water None vol.  est. "_ l oca t i on  
Pit drainage None vol.   est.  free  drain  to  lake  location 
Water supply No l irit vol .  est.  lake or 61111 Creek l oca t i on  

PERHAfROST Evidence  Stunted trm, insulated ground cover l oca t i on  
""""""""""""""" """ 

Potential change None 
""""""" 

CDFlSTRAllTS Environrental 
ArcheologicaI 
Recreational 
P r o x i r i t y   t o  water 
W i l d l i f e  observed 
Reclaration 
Restoration 

""""""" 

" " " " " " ~ " _  """ 

IBP zone type 
Possible  type 
Possible  type 

Raven,  woodpecker, grey  jay, geese, rabbi ts  type 
As current  b luf fs,  benches, ta lus 
As current  b luf fs,  benches, ta lus 

IS0 m est. towards SW d i r e c t i o n  

"""""-2"" """ 

REMARKS Screened by na tura l   b lu f fs  and talus. Access across  rock. 



DELTA OUTLIERS 

SITE 6 



August,  1987 41 862-1806 

6.1.7 S i t e  6 .  The Delta O u t l i e r s  

Some 15 km sou thwes t  of t he   Gu l l   Creek  area are  a f e w   i s o l a t e d  

b e d r o c k   o u t l i e r s   w i t h i n   t h e   M a c k e n z i e  Delta. These were appra i sed   by  

Imperial O i l  and EBA i n  1976 ,   a l t hough  i t  i s  n o t   b e l i e v e d   t h a t  the lar- 

g e s t   o u t l i e r  was v i s i t e d   i n   e i t h e r   s t u d y .  The o u t c r o p   r e f e r r e d   t o  as 

S i t e  6 h a s   u p   t o  30 m of s u b d u e d   r e l i e f   a b o v e   t h e   s u r r o u n d i n g   d e l t a  

a d j o i n i n g   t h r e e  small l a k e s   a n d   i n t e r l y i n g  swamp. Drainage  and  dewater-  

ing  would be r e q u i r e d   f o r   a n y   l a r g e - s c a l e   q u a r r y i n g   o p e r a t i o n  on the 

o u t l i e r .  

The r o c k  mass i s  of q u e s t i o n a b l e   q u a l i t y   w i t h   i n t e r b e d s  of a r g i l -  

l a c e o u s  material in some o u t c r o p s   a n d   t h i n   b e d d i n g   i n  other l o c a t i o n s .  

The micr l t ic  l i m e s t o n e   o f   t h e   o u t l i e r s   w o u l d   n o t   l e n d   i t s e l f   t o   q u a r r y  

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

s t u d y .  Low r e l i e f  means tha t   g round  water i s s u e s  become v e r y   i m p o r t a n t ,  

i n c l u d i n g   p r e - d e v e l o p m e n t   d r a i n a g e ,   q u a r r y   i n f l o w ,   a n d   p o s s i b l e   f l o o d i n g  

i n  extreme cases. The rock  material d id   no t   pe r fo rm well i n   l a b o r a t o r y  

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

l a r g e   b l o c k   s e l e c t e d   i n  the f i e l d .   T h i s  was shipped  by a i r  f r e i g h t  so 

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

The s i t e  a p p e a r s   t o   h a v e   b e e n   s e l e c t e d  as a n   a l t e r n a t i v e   t o   t h e  

Gull   Creek s i tes  s i n c e   t h e   o u t l i e r s  are  l o c a t e d   o u t s i d e   t h e   p r o p o s e d  

GNWT park   and   the   p roposed  I B P  s i te .  T h i s  s i t e  d o e s   n o t   a p p e a r   t o  

r e p r e s e n t  a f e a s i b l e   o r   s u i t a b l e   p r o s p e c t  a t  t h i s  time. 

Golder Associates 



SITE 6 - DELTA  OUTLIERS Figure 6-1 
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PHOTOGRAPH 13: AERIAL  VIEW OF DELTA  OUTLIERS  LOOKING NE 

I 
PHOTOGRAPH 14: BEDDED LIMESTONE OUTCROP OF DELTA  OUTLIERS 

Golder Associates 



DSSIPUARRIESlBEAOfORT 862-1806 RUCK [ASS DESCRIPTION 
FIELD CHECKLIST - ALL  EWTRIES TO BE  COMPLETED 

NAPPED BY DfWlRSR 

DATE 01-Uct-86 
SITE NUMBER 6 Delta  Outl iers, W.W.T. 

LOCATION N trending  r idge near NE lake on o u t l i e r  

LOCALITY TYPE Bedrock Shelly  Lirestone 

_ " " " "  " _  """"""""" " -  

felsenreer no co l luv iu r   r inor   ro ra ine  no 
SIZE 300 re t res  X 10 r e t r e s   v e r t i c a l  

ELEVATIOW RANGE 15 r e t r e s   t o  30 re t res  

INAGE Sketch no  no. o f  photos 17 ai r ,  18 land 
" " " _ "  " _  """"""""" " -  

Air photos Yes sequence A23016/10-13,113-116  A26723/33-36,57-61 
Land photos .. yes sequence 0117-0123,  0206-0216 " " " " _  " _  """"""""" " -  

SAMPLE Location Rock  Face 
S i z e  36 Kg " " " " _  " _  """"""""" " _  

ROCK RATERIAL  Ccrlour l i g h t  grey 
Grain  size  very  f ine 
Weathering s l i g h t  
Strength rod. s t rong  f ie ld   est .   in   outcrop 
ROCK TYPE LIMESTONElshelly LIflESTONE " " " " _  " _  """"""""" " _  

ROCK HASS fabric  rassive  to  blocky,  feu  blocks developed on c o l l u v i u r  

Block size - r i n i r u r  0.3 P X 0.2 r X 0.1 1 

- r a x i r u r  2 r X  l a x  l r  
- average 0.7 P X 0.7 r X 0.4 r 

Discontinuity - set 1 791001 orient. 2 - 10 r. spacing Joint 
- set 2 W 2 7 4  or ient .  1 I). spacing Joint 
- set 3 09l204 orient. 0.1 - 2 a. spacing Bedding 

Convention used Dip lDip  d i rect ion  ( t rue  nor th)  

S ign i f icant  weakness Weak bedding 

Seepage  None cibserved " " " _ "  " _  """"""""" " _  
COHHEWTS Hydrogen su lph ide  sret l  when broken. Shell   fragrents  noticeable i n  rock. 

Sore c a l c i t e   h e a l e d   j o i n t s   i n  J1. 



DSS/QUARRIES/BEAUfORT 962-1806 PUARRY  DESIGN  PARAHETERS 
FIELD CHECKLIST - ALL  ENTRIES TO BE COHPLETED 

HAPPED BY DFUlRSR 

SITE NUfl8ER  6a Delta  Outliers, N.U.T. DATE 29-Sep-86 

LOCAT I ON Local  topography Lou h i l l s ,   l ou   r i dges  10 - 20 r >200 r 2  
Deposit  topography Steep b l u f f   t o  lake, low h i l l  above (101 200 r2 
Deposit or ientat ion B l u f f  faces SE on NU of l ake   az i ru th  " " " " ~ " " " " " _ " " " " "  """ 

ACCESS Personnellsupplies 54 k r   d i s t .  N d i r e c t i o n   f a i r   r a t i n g   I n u v i k  
Productlaei ivery 22s itr dis t .  ii d i rec t i on  Poor r a t i n g  Tuktoyaktuk 
Distance t o  t ideuater 225 k r   d i s t .  N d i rec t i on  Poor r a t i n g  Tuktoyaktuk 
Distance t o  barge 5 kr d is t .  E d i rec t i on  f a i r  r a t i n g  East Channel 

- " " " " " " " " " " " " " " -  """ 

OVERBURDEN Type(s1 Local  organic s o i l  cover, t rees  to 0.2 r dia. x 10 r 
Extent - depth 0.4 r meas. (1 r est i ra ted 

Disposal  areats) No lirit r 2  est. t o  NE or SU of   lake   loca t ion  
area 1,000,000 r 2  reas.  covers  dpposit t o  NU 

- - - - - - - - - " " - - " " " ~ " " " "  """ 

QUARRY Size 1,000,000 42 est. 
Depth 10 t o  15 r est. 
Working space 4,000,000 r 2  est. To East l oca t i on  
Stockpi le space 4,000,000  12 est. To East l oca t i on  
f a c i l i t i e s   I n u v i k  or t o  East 
Carp Possibly t o  East 

- - - - - - - - - " " " " " " " " " " ~  """ 

HYDROLOGY Sur face  water None vol.   est.  location 
Pit drainage Pumping vol.   est.  local  lake  location 
Water supply No l i r i t  vol.  est. East Channel l oca t i on  

- - - - - - - - - - - " - " " " " " " " ~ ~  """ 

PERflAFROST Evidence  Stunted  trees, sof t  ground cover, well   insulated 
Potential change No major change 

- - - - - - - - - - - " " - " " " ~ " " " ~  """ 

CONSTRAINTS Environrental Lou topography, access type 
Archeological  Unlikely  type 
Recreational  Unlikely  type 
Proximity  to water 3 kr  est .  East d i r e c t i o n  
W i l d l i f e  observed Suans 
Reclarat ion  High ly   v is ib le   f ror  air 
Restorat ion  High ly   v is ib le   f ror  air 

REMARKS Typical o f  three  lake slopes. Rock c o n s t r i c t i o n s   i n   r i v e r  channel. 

type 

- - - - - - - - - - - - - " - " " " ~ " " " ~  _ " " _  



DSS/OUARRIES/BEAWORT 862-1806 QUARRY DESIGN  PARAMETERS 
FIELD  CHECKLIST - ALL ENTRIES TO BE COMPLETED 

HAPPED BY DfWlRSR 

SITE NUHBER 6b Delta  Outliers, N.U.T. DATE 01 -OC t -86 

LOCATION 

"" 

ACCESS 

"" 

OVERBURDEN 

"" 

QUARRY 

"" 

HYDROLOGY 

"" 

PERHAFROST 

"" 

CONSTRAINTS 

"" 

REHARKS 

Local topography 
Deposit topography 
Deposit orientation 

Personnellsupplies 
haductideliyery 
Distance t o  tidewater 
Distance t o  barge 

Type(s1 
Extent - depth 

area 
Disposal area(s1 

Size 
Depth 
Working space 
Stockpile  space 
Fac i l i t i es  
Caop 

Surface water 
Pit drainage 
Water supply 

Evidence 
Potential change 

Environmental 
Archeological 
Recreational 
Proxirity  to  uater 
Uildlife observed 
k l a r a t i o n  
Restoration 

Typical of ou t l ie rs  

" _ " " "  

" " " " _  

" " " " _  

- - - - - - - - - 

" " " " -  

" _  """ 

" " " " _  

Rounded hi 11 s 
Sral 1 ridge 
N-S 

54 kn dist. 
LLJ kls d i s t .  
225 kr dis t .  
5 kr d is t .  

Colluviur,  organics 
(0.5 r est .  

90,000 r2 est .  
15,000 r2 est. 

90,000 r2 est .  

20,000 r2 est. 
40,000 12 est. 

NU 
Unlikely - Inuvik 

100,000 r3 vol. es t .  
Purping vol.  est. 
100,000 r3 vol.  est. 

" " " " -  

*4C 

" " " " -  

" _ " " "  

10 r es t .  

- - - - - - - - - 

" " " " _  
Stunted  trees 
Access " _  """ 

Unl i kel y 
Unlikely 
Unlikely 
3 kr est. 
Suans, ducks 
Wo probler 
No probler " _  """ 

)200 82 

200 r2 
aziruth 

"" "" """ 

N direction Fair  rating Inuvik 
N directiorc Poor raiioy iuiioyaituk 
N direction Poor rating Tuktoyaktuk 
E direction Fair  rating East Channel 
"""" """ 

West location 
"""" """ 

East  location 
East  location 

"""" """ 

East adjoining  lake location 
seepage location 

East  adjoining  lake location 
"""" " "" 

"""" """ 

type 
type 
type 

type 
East  direction 

"""" """ 



DPW QUARRY 

SITE X 1  

. . .. 



August,  1987 42  862-1806 

6.1.8 S i t e  X1, Exis t ing  DPW Quarry 

This   quar ry  i s  l o c a t e d   j u s t  east  of a small r i d g e  which  runs  north- 

e a s t / s o u t h w e s t   p a r a l l e l   t o   t h e   e a s t e r n   s h o r e l i n e  of  Campbell  Lake. It 

is  the   qua r ry  which was r e f e r r e d   t o   i n   t h e  EBA (1976)   report  as  Mile 

948.5. 

The rock mass i s  blocky  with  an  average volume  of about 0.3 cu.  m, 

t o  a maximum of about 1 2  cu.  m. It appears t h a t   o v e r b l a s t i n g   l e d   t o   t h e  

sha t t e r ing   o f  some rock,  as  shown by c racked   b l a s t   ho le  traces and 

broken  rock,  and i t  i s  in fe r r ed   t ha t   p roduc t   r equ i r emen t s  were f o r  

g e n e r a l   f i l l  and  road  stone.  The l imes tone  i s  b e l i e v e d   t o   b e  

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

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

o u t l i e r s .  

The loca l   topography  compr ises   rounded   h i l l s   wi th   ou tcrop   of  lime- 

s tone   nea r   t o   t he i r   summi t s .   O the r   po ten t i a l   qua r ry   l oca t ions   i n   t hese  

h i l l s  were  reviewed  by EBA (1976) when t h e  DPW proposal  was under 

review. It was sugges t ed   t ha t   t he   qua r ry   cou ld  be  extended  "almost 

i n d e f i n i t e l y "   a l o n g   t h e   r i d g e .  It i s  clear t h a t   t h i s   p r o s p e c t  was con- 

s ide red  by EBA as a source  of c rushed   rock   on ly ,   a l though  the i r  

r a t i o n a l e  i s  n o t   c l e a r .  

The e x i s t i n g  p i t  has   been  benched  into  the  r idge  leaving a screen-  

i n g   b u f f e r   t o   t h e  west of t h e  p i t .  This  means t h a t   t h e   o n l y   v i s i b l e  

evidence of quarrying  from  the Dempster Highway i s  t h e  small access road 

cu r ren t ly   i n   ex i s t ence .   Fu r the r   l abo ra to ry   t e s t ing   has   been   p roposed   t o  

e v a l u a t e   t h i s  s i t e  more f u l l y .  

Golder Associates 



SITE X 1  - EXISTING DPW QUARRY Figure X 1 = 1 
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DSS/PUARRIES/BEAUFORT 862-1806 ROCK HASS DESCRIPTION 
FIELD CHECKLIST - ALL  ENTRIES TO BE  COMf'lETED 

SITE NUnBER XI Exis t ing WW Site, N.W.T. 

LOCATION E of Carpbell Lake 

LOCALITY  TYPE Bedrock Lirestone 

HAPPED BY DFWlRSR 

DATE 03-OC t -86 

" " " _ "   " _  """"""""" - - -  

felsenreer no co l l uv iu r  no roraine no 
SIZE 250 re t res  X 30 r e t r e s   v e r t i c a l  

ELEVATION RANGE 

MA6E 
" " _  

" " _  
SAHPLE 

" " _  
ROCK HATERIAL 

" " _  
ROCK BASS 

76 re t res  t o  120 re t res  

Sketch Yes  no. of  photos 11 land 
Air photos Yes sequence 
land  photos Yes sequence  0807-0810,  1002-1005,  1202-1204 

Location None 
Size 

Colour  dark  grey 
Grain  size  very  f ine 
Yeather ing  fa int   wi th  local   h ighly weathered zones 
Strength v. strong  f ie ld  est .  
ROCK 1YPE  LIHESTONE 

Fabric b'locky 

"- 

_ " _  " -  " " " " " " " _  - - -   - - -  

"- 
"" " -  " " " " " " " _  " -  - - -  

"" " -  " _ "  - " " " _  " " -  - - -  

Block size - r i n i r u r  
- r a r i r u r  
- w a g e  

0.1 r x 0.2 1 x 0.3 r 
2rX ? @ X  3 r  

0.5 I X 0.75 r x 0.75 r 

Discontinuity - set  1 82/249 or ient .  2 - 3 1. spacing Joint 
- set  2 78/342 or ient  . 1.5 a. spacing Joint 
- set 3 09/087 or ient .  0.1 - 2 a. spacing Joint 

Convention used DiplDip  d i rect ion  ( t rue  north) 

S ign i f icant  weakness Highly weathered zones 

Seepage  None apparent " " " _ "  " _  " " " " _ " " "  " -  - - -  
COHMENTS  Good potent ia l  for expansion t o   t e n   t i r e s  present  size. 



DSS/QUARRIES/BEAUfORT 862-1806 QUARRY DESIGN  PARAHETERS 
fIELD CHECKLIST - ALL  ENTRIES TO BE  COHPLETED 

HAPPED  BY DfYlRSR 

SITE NUMBER X1 E x i s t i n g  WY Si te ,  N.W.T.  DATE 03-OC t -86 

LOCATION 

" " -  
ACCESS 

" " -  

OVERBURDEN 

" " -  
RUARRY 

" _ "  
HYDROLIIGY 

" " _  
PERflAfROST 

" " _  
CONSTRAINTS 

" " -  
REnARKS 

Local  topography Rounded h i  11 s )200 r2 
Depori t topography Rounded h i  1  1 s 200 a2 
Depos i t   o r ien ta t ion  Quarry  faces 128 azimuth 

Personnel lsuppl ies 39 k r   d i s t .  NU d i r e c t i o n  Good r a t i n g  I n u v i k  
Produc t /de i i very  209 k r   d i s t .  N d i r e c t i o n  Four r a t i n g  iuk toyak tuk  
Distance t o  t ideuater  170 k r   d i s t .  N d i r e c t i o n  Poor r a t i n g  Tuktoyaktuk 
Distance t o  barge 39 k r   d i s t .  NU d i r e c t i o n  6ood r a t i n g  Inuv i k  

Type(s1 St r ipped 
Extent - depth 

Disposal  area(s1 100,000 r2 est. SE l o c a t i o n  

Size 5,000 r2 est. 
Depth  30 r est.  
Working  space 100,000 r2 est.  SE l o c a t i o n  
Stockp i le  space 2,500 42 est. SE l o c a t i o n  
F a c i l i t i e s  SE 
Camp None - lnuviic 

Surface  uater None vo l .   est .   locat ion 
P i t   d ra inage None vo l .   es t .   loca t ion  
Water supply No lirit uol. est.  West - Carpbel l   Lake  locat ion 

Evidence On Derpster Highway l o c a t i o n  
Po ten t i a l  change None 

Envi ronrenta l   Screening  to   h ighuay  type 
Archeo log ica l   Un l i ke ly   t ype  
Rec r ea t   i ona l   Un l i ke l y   t ype  
P r o x i r i t y   t o   u a t e r  1 k r  est. NU d i r e c t i o n  
W i l d l i f e  observed None type 
Reclaaat ion None i f  n o t   f u l l y  developed 
Restorat ion None i f  n o t   f u l l y  developed 

E x i s t i n g   s t o c k p i l e s  of f i n e r   r a t e r i a l  on s i t e  

" " " _ " " " " " " " " "  """ 

" " " " " " " " " " " " -  """ 

"_ r est. 
a2 est.  area "- 

" " " " " " " " " " " " -  """ 

"""~""""""""" _ " " _  

" " " " " " " " " _ " " "  """ 

""""""""~"""" """ 

" " " " " " " " " _ " " "  """ 
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6.1.9 S i t e  X 2 ,  Ex i s t ing   Campbe l l   P i t  

Located a t  t h e  extreme nor theas t   end   of   the   Campbel l  Hills i s  t h e  

l i m e s t o n e   q u a r r y   c u r r e n t l y   i n   o p e r a t i o n  by   Nor th   S t a r   Se rv ice   and  

C o n s t r u c t o n   ( I n u v i k )   L t d .   T h i s   q u a r r y   h a s   b e e n   e x c a v a t e d   i n t o   t h e   d o l o -  

mitic l imes tone   of   the   Ogi lv ie   Format ion  (EBA 1976)  t o   g e n e r a t e   b l a s t  

rock  which i s  c r u s h e d   i n   p i t   f o r   r o a d   s t o n e .  The bedd ing   spac ing   va r i e s  

from  about 0.5 t o  2 m which r e s u l t s  i n  b l a s t e d   b l o c k   s i z e s   r a n g i n g   t o   1 2  

cu. m i n   s i z e .  The r o c k   p r o d u c t   a p p e a r s   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   w e a t h e r i n g ,   a l t h o u g h   t h i s   h a s   n o t   b e e n   e v a l u a t e d   t h r o u g h  

l a b o r a t o r y   t e s t i n g .  The q u a r r y  was i n   o p e r a t i o n  a t  t h e  time of t h e  

f i e l d   i n s p e c t i o n   a n d  an examinat ion  was made f rom  the   qua r ry  walls t o  

a v o i d   e n t e r i n g   r e s t r i c t e d  areas. 

The c u r r e n t   q u a r r y   o p e r a t i o n s   o c c u p y  some 20,000 m2 w i t h  walls 

t o  50 m high.  Thus  about 1 m i l l i o n  cu.m. of  rock i s  b e l i e v e d   t o   h a v e  

b e e n   e x c a v a t e d   t o   t h i s   p o i n t ,   a n d  i t  is e s t i m a t e d   t h a t  less t h a n  10 p e r  

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

F u r t h e r   r e s e r v e s  may be   cons idered   by   deepening   the   quar ry   and   us ing  a 

ramped a c c e s s .   T h i s   q u a r r y  was a l s o   e v a l u a t e d   i n   t h e  EBA (1976)   s tudy  

as " t h e  Town Quarry"  and i t  was recommended t h a t   a p p r o v a l   b e   g i v e n   f o r  

i t s  expansion as a c r u s h e d   r o c k   s o u r c e .  The "bone   p i l e "  of o v e r s i z e  

rock   genera ted  by b l a s t i n g   f o r   c r u s h e d   r o c k   i n d i c a t e s   t h a t   r i p - r a p   a n d  

armour  stone  could  be  produced i f   b l a s t i n g  were redes igned .  It has   been  

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

as a p o t e n t i a l   f o r   e x p a n s i o n   e i t h e r  on i t s  own o r   i n   c o m b i n a t i o n   w i t h  

t h e  DPW quar ry .  
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SITE X 2  = EXISTING CAMPBELL  QUARRY Figure X2-1 

563000m. E. 64 65 66 67 68 70 71 25' 
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SITE X2 - EXISTING CAMPBELL PIT Figure X2-2 
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ffiSIPUARRIES18EAUfORT 862-1806 ROCK HASS DESCRIPTION 
FIELD CHECKLIST - ALL  ENTRIES TO BE COHPLETED 

SITE NUHBER X2 Existing  Carpbell  Quarry, N U.T. 

LOCATION NU end of   Carpbel l   H i l ls  

LOCALITY  TYPE Bedrock Cirestone 

NAPPED BY DFUIRSR 

DATE 03-OC t -86 

_ " " " "  " _  " " " " " " " -  - - -  

felsenreer  no  colluvium no moraine no 
SIZE 100 re t res  X SO re t res  hor izonta l  

ELEVATION RANGE _ " "  
IHA6E 

" " -  
ROCK nATERIAL 

" " -  
ROCK nASS 

75 r e t r e s   t o  120 r e t r e s  _ " _  _ "  """"" - - - - - - -  " 
Sketch Yes  no. of  photos 13 land 
Air photos Yes sequence 
Land photos Ye5 sequence 0803-0806, 1006-1011,  1123-1201 

Location None 
Size 

"- 

"" " _  """""" - "  - - -  - - -  

"- 
"" _ "  " " " " " - " "  " -  - - -  
Colour  dark  grey 
Grain size very f i ne  
Weathering s l i g h t  - fa in t  
Strength v. s t rong  f ie ld  est. 
ROCK TYPE  LInESTONE 

Fabric  blocky 

"" _ "  """""" - " "  

Block size - minimum 0.1 I x 0.1 I x 0.1 r 
- raxirum 2 6 1  2 r X  3 4  

- average 0.7 8 x 0.7 r X l a  

Discontinuity - set 1 80/267 orient. 1 - 2 4. spacing  Joint 
- set 2 90/176 orient. 1 - 2 I .  spacing Jo int  
- set 3 03/162 orient. 0.5 - 2 r. spacing Joint 

Convention used DipIDip  d i rect ion (true north) 

S ign i f icant  weakness  None apparent 

Seepage  None apparent " " " _ "   _ "  " " " - " " " "  - - -  - - -  
CONHENTS Operating  quarry. 



DSS/QUARRIES/BEAUfORT 862-1806 QUARRY DESIGN  PARAHETERS 
FIELD CHECKLIST - ALL  ENTRIES TO BE  COHPLETED 

HAPPED  BY  DFW/RSR 

SITE NUHBER 12 Ex is t i ng   Carpbe l l   ha r ry ,  N.W.T.  DATE 03-OC t -86 

LOCATION 

"" 

ACCESS 

"" 

OVERDURDEN 

"" 

UUARRY 

"" 

HYDROLOGY 

"" 

PERWAFROST 

"" 

CONSTRAINTS 

"" 

REHARKS 

Local  topography 
Deposit  topography 
Depos i t   o r ien ta t ion  
""""" 

Personnel/supplies 
Produc t /de l i very  
Distance t o   t i d e u a t e r  
Oistance to  bargo.. . _. 

Type(s) 
Extent - depth 

Disposal  area(s1 

""""" 

area 

""""" 

Size 
Depth 
Uorking space 
Stockp i le  space 
f a c i l i t i e s  
Carp 
""""" 

Rounded h i  11 E 
Rounded h i  11 s 
h a r r y  faces  083 

" " " " " - "  
23 k r   d i s t .  U d i r e c t i o n  

193 k r  d i s t .  h d i r e c t i o n  
170 k r   d i s t .  N d i r e c t i o n  
23 k r   d i s t .  W d i r e c t i o n  " " " " " " _  

Str ipped "_ I est.  
r 2   e s t .  

40,000 e2  est. 

20,000 12  est. 

20,000 r 2  est .  
10,000 a2  est. 

"_ 
" - " " " " "  

SO I est. 

To East 
Not necessary - Inuv ik  " " " " " " _  

)200 r 2  
200 r 2  

a z i r u t h  " _  """ 

Good r a t i n g  I n u v i k  
Poor r a t i n g  Tuktoyaktuk 
Poor r a t i n g  Tuktoyaktuk 
f o o d   r a t i n g  Inuv i k  

" _  """ 

E l o c a t i o n  " _  """ 

E l o c a t i o n  
E l o c a t i o n  

" _  """ 

Sur face  water None vol .   est .  "_ l oca t i on  
F i t  drainage None vol.   est. "_ l o c a t i o n  
Water supply None vol. est.  "_ l o c a t i o n  
""""""""""""~ """ 

Evidence No i r p a c t   o n   s i t e  
Po ten t i a l  change None 

l o c a t i o n  

""""""""""""" """ 

Environrental  
Archeological  
Recreat ional  
P r o x i r i t y   t o  water 
U i l d l i f e  observed 
Rec 1 ara t  i on 
Restorat ion 
""""" 

R e s t r i c t e d   s p r i n g   b l a s t i n g  - fa lcon 's   nest   type 
Un l ike ly   t ype  
Poss ib le   type 

fa l con   t ype  
V i s i b l e   f r o r   a i r p o r t  
V i s i b l e   f r o r   a i r p o r t  

0.8 k r  est. W d i r e c t i o n  

"""""""" """ 

Const ra in t s   re fe r   t o   expans ion  of e x i s t i n g   q u a r r y  
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6.2 Overall  Comparative  Rating 

I n   o r d e r   t o   a r r i v e  a t  an   ove ra l l   compara t ive   r a t ing   o f   t he  sites i n  

t h i s   s t u d y ,   c o n s i d e r a t i o n  was g i v e n   t o   t h e  main o b j e c t i v e s  of t h e  state- 

ment of work.  The pr ime func t ion  was t o   t e c h n i c a l l y   e v a l u a t e   t h e  s i t e  

c o n d i t i o n s ,   d e p o s i t   c h a r a c t e r i s t i c s   a n d   r o c k   p r o p e r t i e s   i n   o r d e r   t o  

determine which potent ia l   sources   could  provide  which  rock  grades.  The 

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

appraise r o c k   f a b r i c  and b l o c k   s i z e ,   o f   p a r t i c u l a r   c o n c e r n   f o r   t h e  lar- 

ger   g rades  of rock.  Laboratory tes t  r e s u l t s  were c o n s u l t e d   t o   v e r i f y  

tha t   t he   rock   ma te r i a l s   cou ld  meet the   r equ i r ed   spec i f i ca t ions   fo r   du ra -  

b i l i t y ,   s t r e n g t h  and so  on. 

The q u a l i t a t i v e   e v a l u a t i o n s  shown i n   T a b l e s  1 2  and 13 ,  which are 

e s s e n t i a l l y  summaries of t h e   f i e l d   s h e e t s   d i s c u s s e d   i n   S e c t i o n  3.2,  were 

reviewed  and  refined  using  laboratory tes t  resul ts  to  produce  Table 14 ,  

t he   ove ra l l   r a t ing .   Fo r   example ,   du r ing   t he   f i e ld   i nves t iga t ion ,  Mount 

F i t t o n  was though t   t o  be a b l e   t o   p r o v i d e  a l l  grades   o f   rock   g iven   in   the  

proposal .  A s  t h e   o t h e r   s i t e s  were v i s i t e d ,  i t  became clear tha t ,   f rom a 

p u r e l y  technica l   v iewpoin t ,   the  Mount F i t t o n  s i t e  showed more promise 

than   any   o ther   in   p rovid ing  a l l  grades  of   rock,   with  an  es t imated  quarry 

s i z e  of 25 mi l l i on   cub ic  metres. Labora tory   t es t ing   conf i rmed  the  

qua l i t y   o f   t he  material sampled ,   and   the   overa l l   ra t ing  shown i n   t h e  

f i rs t  p a r t s  of Table 1 2  i s  t h e   r e s u l t .  By comparison, the west Delta 

roche  moutonee  appeared  to  be  able  to  provide  the  stone  grades  required 

but was of ques t ionab le   ex t en t  (some 125,000 cu.  m ) .  Fu r the r ,  

l abora tory   t es t ing   gave   unacceptab le   va lues  of d u r a b i l i t y ,  and the  

o v e r a l l   r a n k i n g   f o r   t h i s  s i t e  i s  low. 
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TABLE 14 

OVERALL  COMPARATIVE  RATING 

I 1 I 

ABILITY TO PROVIDE  PRODUCT CONSTRAINTS MATER I AL QUAL I TY 

SITE 
NUMBER LCCAL I TY S I T E S  QUANTITY ACCESS HlDROLajY CONCERNS STRENGTH  DURAB'TY BLAST'B'TY STONE RIP-RIP ROCK F ILL  AGGREGATE 

' OVERALL 
ARMOUR BLAST  GENERAL CONCRETE RANKING OF POTEN'L WILDLIFE MATER I AL 

1 

4 2/3 4 4 4 3 4 3 3 4 2 3 2 M t .  D a v l e s   G l l b e r t  2 
1 4 / 4  4 4 4 3 3 4 4 4 2 4 2 M t .  F l t t o n  

3 5 3/2 3 4 4 3 3 2 3 3 2 3 2 M t .  G l f f w d  
X 6 3/1 3 4 4 3 3 1 3 1 3 2 3 West D e l t a  Roche 

Moutonee 
4 

7 1 / 1  2 3 4 3 3 1 3 3 5 1 3 D e l t a   O u t l i e r  6 
2 4/4 4 4 4 3 3 4 4 4 3 3 2 G u l l  Creek  Dolomlte 5 
3 4 /3  4 4 4 3 4 4 3 2 3 3 2 G u l l  Creek Q u a r t z i t e  

X 1  
**  3/3 4 4 4 3 3** 3++ 3 2 4 4 3 Campbell P i t  X 2  

t t  3 / 3  4 4 4 3 3*+ 3++ 3 2 4 4 3 DPW Quarry  

NOTE: S lgn l  f icance Codes 
1 = Unacceptable 
2 = Poor 
3 = Good 
4 = E x c e l l e n t  

Compara t ive   ra t lng  of prospects  

S l g n l f i c a n t  code f o r  armour s t o n e   a l s o   I n c l u d e s   p o t e n t l a l   q u a n t l t y ,  e.g. 3/1. Good prospec t   bu t   unacceptab le   quant l t y   o f   p roduc t .  

** These s l t e s  have  been eva lua ted   semi -quan t l t a t l ve l y   pend lng   l abo ra to ry   t es t l ng .  

Golder Associates 



August,  1987 4 5  862-1806 

The " a b i l i t y   t o   p r o v i d e   p r o d u c t "  i s  based   main ly   on   the   rock  mass 

d e s c r i p t i o n   w i t h  some i n p u t   f r o m   q u a r r y   d e s i g n   p a r a m e t e r s ,  "material 

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

t o r y  tests,  w i t h   b l a s t a b i l i t y   a d d e d   f r o m  a s u b j e c t i v e   a p p r a i s a l   o f   t h e  

rock  mass a n d   l a b o r a t o r y  test r e s u l t s .   P o t e n t i a l   q u a n t i t y  i s  a d d r e s s e d  

i n  6.2.1 below. 

From a t e c h n i c a l   v i e w p o i n t ,  a r o c k   q u a r r y   c o u l d   f e a s i b l y   b e   d e v e l -  

oped a t  any  one  of   the s i x  sites i n c l u d e d   i n   t h e   c u r r e n t   p r o g r a m   ( S i t e s  

1-6), the   roche   moutonee   on   the  west Delta ( S i t e   3 C ) ,   t h e   e x i s t i n g   q u a r -  

ries on  the  Dempster  Highway;  the DPW q u a r r y   ( S i t e  X l )  and  the  Campbell  

P i t   ( S i t e  X2) t o   p r o v i d e  some of the   r ange   o f   rock   g rades   r equ i r ed .  

However, i t  c a n   b e   s e e n   t h a t  Mount F i t t o n   a n d   t h e   G u l l   C r e e k   d o l o m i t e  

are t h e   o n l y  si tes which   Golder   be l ieves   can   supply  a l a rge .   quan t i ty   o f  

e x c e l l e n t   q u a l i t y   a r m o u r   s t o n e .  

Of p r i m e   i m p o r t a n c e   i n   t h e   e v a l u a t i o n   o f   t h e s e  si tes i s  t h e i r   a b i l -  

i t y  t o  p r o v i d e   s t o n e  a t  t h e   g r a d e s   r e q u i r e d  by i n d u s t r y .  A t  t h i s  time 

a n  exact s p e c i f i c a t i o n   i n  terms o f   vo lume   r equ i r ed   fo r   each   g rade   o f  

rock  i s  n o t   a v a i l a b l e ,  see b e l o w .   F o r   t h i s   r e a s o n ,   t h e   f i r s t   s e c t i o n   i n  

Tab le  1 2  shows t h e   r e l a t i v e   a b i l i t y   o f   e a c h  s i t e  t o   p r o d u c e   t h e   p r o d u c t .  

I f  a s i t e  c a n   b e   e x p l o i t e d   f o r   t h e   l a r g e r   g r a d e s   o f   r o c k ,   t h e n   t h e  smal- 

ler  f r a c t i o n s  w i l l  a l s o   b e   a v a i l a b l e ,   a n d   t h e   p o t e n t i a l   q u a n t i t y   o f  

l o w e r   g r a d e s   o f   q u a r r y   s t o n e  are u n l i k e l y   t o   p r e s e n t  a m a j o r   c o n c e r n   i n  

the  development .   Al though a l l  p r o s p e c t s  are  p h y s i c a l l y   a b l e   t o   s u p p l y  

b l a s t   r o c k ,   g e n e r a l   f i l l   a n d   c o n c r e t e   a g g r e g a t e   g r a d e s   o f  material, 

l a b o r a t o r y   t e s t i n g   h a s   r u l e d   o u t  two s i tes  by   r eason   o f   unaccep tab le  

r e s u l t s .  
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Material q u a l i t y  i s  a p p r a i s e d   i n   t h e   s e c o n d   s e c t i o n   o f   T a b l e   1 2  

from  which i t  may b e   s e e n   t h a t   d u r a b i l i t y ,   i n  i t s  b r o a d e s t   s e n s e ,  i s  t h e  

o n l y   s e n s i t i v e   c r i t e r i o n   w i t h   S i t e s  3C and 6 be ing   unaccep tab le   and  

Mount Gif ford   poor .  A l l  o t h e r  s i tes p r e s e n t  good o r   e x c e l l e n t   e v a l u a -  

t i o n s  of s t r e n g t h ,   d u r a b i l i t y   a n d   b l a s t a b i l i t y .  

The r e s u l t s  of t h e   l a b o r a t o r y   t e s t i n g  showed t h a t   b o t h   S i t e  3C and 

S i t e  6 f a i l e d   t o   p r o d u c e   s p e c i m e n s  of rock   which   could   successfu l ly   pass  

t h e   f u l l   s u i t e  of tests c a r r i e d   o u t .  S i t e  3C was u n a c c e p t a b l e   i n  Los 

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

low  un i t   we igh t   and   poor   pe t rog raph ic   a s semblage .   S i t e  6 was a l s o  

u n a c c e p t a b l y   h i g h   i n   w e i g h t   l o s s   u n d e r  L.A. abras ion   and   per formed 

p o o r l y   i n   p e t r o g r a p h i c   a n a l y s i s .  Mount Davies G i l b e r t   a n d   t h e   G u l l  

C r e e k   Q u a r t z i t e   ( S i t e s  2 and 4 )  appea r   unab ie ,  a t  t h i s   s t a g e   o f   e v a l u a -  

t i o n ,   t o   s u p p l y   r o c k  of a s u f f i c i e n t   b l o c k   s i z e   t o   p r o d u c e   a r m o u r   s t o n e ,  

a l t h o u g h   i n  i t s  unweathered   condi t ion  away f r o m   t h e   s u r f a c e   t h e   r o c k  

mass may indeed  be more massive.  

W i t h i n   t h e   e v a l u a t i o n   o f   c o n s t r a i n t s ,  access t o   t h e   m a r k e t ,   p o t e n -  

t i a l  q u a n t i t y ,   a n d   t o  some exten t   hydro logy   concerns  are permanent  and 

are  l i k e l y   t o   h a v e  a s t rong   impac t  on the  development  of t h e   r e s o u r c e .  

Mount F i t t o n   ( S i t e  1) and   the   Gul l   Creek   Dolomi tes   (S i te  5 )  are t h e  two 

most l i k e l y   s o u r c e s   f r o m  a t e c h n i c a l   p o i n t  of  view; Mount F i t t on   wou ld  

r e q u i r e   a n   e x t e n s i v e  camp, a n   e s t i m a t e d  75 km h a u l   t o   t h e   c o a s t   a n d  

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

con t r a s t ,   t he   Gu l l   Creek   Do lomi te   wou ld   have   r e l a t ive ly   ea sy   p roduc t  

d e l i v e r y   t o  smail barges   on   the  East Channel of the  Mackenzie  which 

could  be r ep laced   by   heav ie r   hau l   t rucks   on   an  ice r o a d   d u r i n g   t h e  

win te r   s eason .  
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The two e x i s t i n g   q u a r r i e s ,  were mapped and  evaluated  using  the same 

c r i t e r i a  as  f o r   t h e   o t h e r  s i tes ,  but   were  not   evaluated  f rom  laboratory 

t e s t i n g .  They have  produced r i p - r a p  and  armour  s tone  s izes  of b l a s t  

r o c k ,   o f t e n   u n i n t e n t i o n a l l y  when b l a s t i n g   f o r  smaller b l o c k   s i z e s .  The 

Dempster Highway i s  i n   e x i s t e n c e   c l o s e   t o   b o t h   q u a r r i e s   a n d  access t o  

Tuktoyaktuk  has   a l ready  been  es tabl ished  through  Inuvik.   Further   evalu-  

a t ion   o f   access   rou te s   t o   ba rge   l oad ing   po in t s  is  outs ide   the   scope  of 

t h i s   s t u d y .  The experience  gathered by opera t ion   of   these  two q u a r r i e s  

would assist in   des ign ing   an   expans ion   p rog ram  fo r   one   o r   bo th   qua r r i e s ,  

a n d   f u r t h e r   d r i l l i n g   t o  test ou t   r e se rves  would  be r e a s o n a b l y   s t r a i g h t -  

forward. It i s  not  clear f rom  r ead ing   p rev ious   r epor t s   exac t ly  why t h i s  

s i t e  was not   cons idered  as a source   o f   r ip - rap   and   a rmour   s tone ,   s ince  

both  appear   to   be  developable .  

Laboratory work has   been   proposed   for   bo th   o f   the   ex is t ing   quar r ies  

and   t he   r e su l t s  of t h e   a d d i t i o n a l   s t u d y  w i l l  be included as an  addendum 

t o   t h i s   r e p o r t .  

6.2.1 Po ten t i a l   Quan t i ty  

In   the   S ta tement  of Work, Task  4b,  Golder was r e q u i r e d   t o  estimate 

t o t a l   r e c o v e r a b l e  volumes  of t he   va r ious   g rades  of material a v a i l a b l e  

a t  each   source   inves t iga ted   in   the   f ie ld   p rogram.  It became apparent  

t h a t   d i f f e r e n t   s o u r c e s   c o u l d   t h e o r e t i c a l l y  be qua r r i ed   t o   r ecove r   a lmos t  

l i m i t l e s s   s u p p l i e s  of mater ia l ,   and   input   f rom  indus t ry  would  be 

r equ i r ed   t o   de t e rmine  a r ea l i s t i c  cu t -o f f   t o   t he  maximum resource  volume 

being  considered.  The t a s k  of i nves t iga t ing   p roduc t  demand i n   t h e  

f u t u r e  was not   inc luded   in   the   scope  of the  present   s tudy;   however ,  

DIAND has  provided  Golder  with some 1987 estimates. The design  of  

f u r t h e r   e x p l o r a t i o n   s t u d i e s ,   i n c l u d i n g   d r i l l i n g   a n d  tes t  b l a s t i n g ,  
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s h o u l d   o n l y   b e   c a r r i e d   o u t   a f t e r  a t ho rough   eva lua t ion   o f   p roduc t  

r equ i r emen t s .  

DIAND has s u g g e s t e d   t h a t   p r e l i m i n a r y  estimates of a p o t e n t i a l  maxi- 

mum a rmour   rock   r equ i r emen t   o f   up   t o  1.5 m i l l i o n   c u b i c  metres b e   c o n s i -  

d e r e d .   F u r t h e r ,   t h e y   e s t i m a t e d   t h a t  20 p e r   c e n t   o f  a c o m p e t e n t   g r a n i t i c  

rock  mass and 10 p e r   c e n t   o f  a l i m e s t o n e   o r   s a n d s t o n e   r o c k  mass would 

provide   a rmour   rock .  I t  i s  a n t i c i p a t e d   t h a t   m o s t   o t h e r   g r a d e s   o f   r o c k  

would   be   ob ta ined   f rom  unders ize  waste i n  armour  rock  development  and 

D I A N D  estimates a combined   r i p rap /b l a s t   rock   r equ i r emen t   o f  1 m i l l i o n  

c u b i c  metres and  about  1.25 m i l l i o n   c u b i c  metres o f   g e n e r a l   r o c k f i l l .  

A l a r g e   s u r f a c e  area w i l l  b e   r e q u i r e d  a t  a n y   p r o p o s e d   s o u r c e   f o r  

s t o c k p i l i n g   e a c h  of t h e s e   g r a d e s   o f   r o c k ,   f o r   s o r t i n g   a n d   g r a d i n g   t h e  

b l a s t e d  material a n d   p o s s i b l y   f o r   s e c o n d a r y   t r e a t m e n t  t o  a c q u i r e  a pa r -  

t i c u l a r   g r a d e   o f   r o c k .  The q u a r r y   s i z e s   r e f e r r e d   t o   i n   t h e   f i e l d  asses- 

smen t   shee t s   a r e   based   on  a v i s u a l   a p p r a i s a l   o f   t h e   l a n d   f o r m  a t  e a c h  

s i t e ,  and a t  s i tes X 1  and X2 t h e   s i z e s   r e f l e c t   t h e   c u r r e n t   o p e r a t i o n  

on ly .  The fo l lowing   Tab le  15 has   been   d rawn   up   f rom  f i e ld   shee t s   and  

t o p o g r a p h i c   p l a n s  a s  b e i n g   t h e   b e s t  estimate o f   p o t e n t i a l   q u a r r y   s i z e   i n  

t h e   l i g h t  of D I A N D  i n f o r m a t i o n .  Estimates of p e r c e n t a g e   r e c o v e r y   o f  

each rock   g rade   canno t   be  made w i t h   a n y   d e g r e e   o f   c o n f i d e n c e   u n t i l  a 

f u l l - s c a l e  t e s t  b l a s t   h a s   b e e n   c a r r i e d   o u t  a t  a p a r t i c u l a r   s o u r c e .  
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TABLE 15 

Site  Name 

PRELIMINARY TOTAL AND RECOVERABLE  VOLUMES 
(in thousands of cubic metres) 

Total  Armour  Riprap Blast Rock  General  Concrete 
Rock  Fill  Aggregate 

1 

2 

3 

3c 

4 

5 

6 

x1 

x2 

Mt. Fitton 

Mt. Davies  Gilbert 

Kt. Gifford 

Roche  Moutonee 

Gull  Creek  Quartzite 

Gull  Creek  Dolomite 

Delta  Outlier 

DPW Quarry 

Campbell Pit 

25,000 

25,000 

18,000 

125 

5,400 

28,000 

15 ,000 

3,500 

5,000 

5 ,000 

500 

400 

40 

500 

5,600 

600 

450 

500 

5 ,000 

1,000 

800 

30 

1,000 

5,600 

500 

800 

1,000 

These  estimates  have  been used in the comparative  ratings 

5,000 5,000 

10,000 7,000 

5,000 6,000 

25 30  

1,500 2,000 

5 ,600  5 ,600 

5,000  5 ,000 

1,500 400 

2,000 1,000 

shown on Table 14. 

5,000 

6,500 

5,000 

- 

400 

5,600 

4,350 

350 

500 
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7.0 CONCEPTUAL QUARRY DEVELOPMENT  PLANS 

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

and   Gul l  Creek Dolomi te   p rospec ts  as t h e   m o s t   l i k e l y   o f   t h e   s i x   o r i g i -  

n a l   s t u d y  sites t o   p r o v i d e   r o c k   i n   a l l   c a t e g o r i e s   o n   t h e  west and east 

s i d e s ,   r e s p e c t i v e l y  of t he   Mackenz ie   de l t a .   Fu r the r   work  on t h e  DPW 

Quarry  and  the  Campbell  P i t  i s  o u t s i d e   t h e   s c o p e   o f   t h e   c u r r e n t   s t u d y ,  

a l though  they   should   be   recognized  a s  e s t a b l i s h e d   s o u r c e s   o f   g e n e r a l  

f i l l  and   conc re t e   agg rega te .  

The q u a r r y   d e s i g n s   i n   t h i s   s t u d y  are  i n t e n d e d   t o   i n d i c a t e   g e n e r a l  

l ayou t s   on ly ,   and   t o   fo rm  the   bas i s   fo r   r ecommenda t ions   fo r   more  

d e t a i l e d   s t u d i e s  as  o u t l i n e d  in S e c t i o n  8 below.  The l a c k  of d e t a i l e d  

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

access rou t ings   canno t   be   e s t ab l i shed .   In   consequence ,   t he   p l ans   have  

be   fo rmula t ed   t o  show t h e   g e n e r a l   f e a s i b i l i t y   o f   o p e r a t i o n s ,   r a t h e r   t h a n  

fo rming   des igns   upon   wh ich   de t a i l ed   cos t  estimates cou ld   be   e s t ab -  

l i s h e d .  

7.1 M t .  F i t t o n   P r o s p e c t  

A g r a n i t e   i n t r u s i o n   o u t c r o p s   a c r o s s   t h e  c res t  of M t .  F i t t on ,   wh ich  

rises t o   a n   e l e v a t i o n   o f   a p p r o x i m a t e l y  630 m. on t h e  west s i d e   o f   t h e  

Blow R i v e r   i n   t h e  Yukon T e r r i t o r y ,  some 70 km. in l and   f rom  Sh ing le   Po in t  

o n   t h e   c o a s t  of the   Beaufor t   Sea .   Outcrop  of t h e   g r a n i t e  i s  l i m i t e d   t o  

t o r s  on   the  crest  of  the  rounded  mountain.  However, a l l  a v a i l a b l e   d a t a  

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

t a i n ,   b u t  i s  i n   f a u l t e d   c o n t a c t   w l t h   P a l a e o z o i c   a n d   C r e t a c e o u s   s e d i m e n t s  

o n   t h e   e a s t e r n   f l a n k ,  see Figure  3. 
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The no r th   f ace  of the  mountain  has   low  bluffs   a long  the crest ,  and 

then   s lopes  down e v e n l y ,   b u t   q u i t e   s t e e p l y ,   t o   a n   e a s t - f l o w i n g   t r i b u t a r y  

of t h e  Blow River.  To the   south ,   the   mounta in   s lopes   gent ly  down i n t o  

t h e   v a l l e y  of   Boulder   Creek.   Local   topographic   re l ief   on  both  s ides   of  

the  mountain is  approximately 350 m. 

To the   ea s t ,   t he   f l ank   o f   t he   moun ta in  i s  i n c i s e d  by east-f lowing 

ephemeral  streams  which  turn  northwards  on  the  lower  slopes  and  join  the 

Blow Rive r   t r i bu ta ry .  Between t h e   g u l l i e s  formed by t h e  streams on the  

upper   s lopes i s  a s e r i e s   o f  east-west t r end ing   spu r s .  

The whole M t .  F i t t o n  area i s  above  the tree l i n e  and  very  exposed. 

It would the re fo re   appea r   t o  be a p p r o p r i a t e   t o  place a l l  f a c i l i t i e s  

a s s o c i a t e d   w i t h   t h e   q u a r r y i n g   a c t i v i t i e s  a t  l o w e r   e l e v a t i o n s   i n   t h e  

v a l l e y s .  A p o s s i b l e  s i t e  f o r   t h e  camp f a c i l i t i e s  would  be a t  the  con-  

f luence  of t h e  Blow River  and i t s  t r i b u t a r y ,   a p p r o x i m a t e l y  6 km east of 

the   mounta in .   This   should   assure   adequate  water s u p p l y   i n   t h e  summer, 

a l t h o u g h   t h e   r i v e r s  are r e p o r t e d   t o   f r e e z e   c o m p l e t e l y   i n   t h e   w i n t e r .   I f  

t h i s  i s  t h e  case,  wells would  have t o  b e   s u n k   i n t o   t h e   r i v e r   g r a v e l s   i n  

o rde r   t o   supp ly  a camp i n   w i n t e r .  

The most a p p r o p r i a t e   q u a r r y   l o c a t i o n   a p p e a r s   t o  be t h e  east  end  of 

t h e   g r a n i t e   b l u f f s  on t h e   t o p  of the  mountain.  An access road  would 

have  to  be e s t a b l i s h e d  up one  of  the s p u r s  from t h e  east, see Figure  4 .  

This  would pe rmi t  development  of  an  east-facing  quarry a t  the  end of t h e  

b l u f f s ,  and d i s p o s a l  of any   was te   rock   in   the   upper  pa r t  o f   t h e   g u l l y ( s )  

t o   t h e   s o u t h  of the  proposed  road. 

It i s  env i saged   t ha t   t he   qua r ry  would take  the  form  of a series of 

low,  wide  benches,  the  faces of which  would t rend  north-south.  I n  t h i s  
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way t h e   f a c e s   w o u l d   a p p r o x i m a t e l y   p a r a l l e l   o n e  of t h e  mapped j o i n t  sets 

(66"/078") ,  and  would  be  exposed t o   t h e   s o u t h .  

A v a i l a b l e   d a t a   s u g g e s t s   t h a t   e x t e n s i v e   r e s e r v e s   o f   g r a n i t e  are 

a v a i l a b l e   i n   t h e   m o u n t a i n ,   a n d   h e n c e   t h e   q u a r r y   c o u l d   b e   d e v e l o p e d  west- 

wards   ac ross   t he   moun ta in   t op  as r equ i r ed .   Overburden   cove r   appea r s   t o  

be  minimal,  so  s t o c k p i l i n g  areas w i l l  p r o b a b l y   n o t   b e   r e q u i r e d   f o r  

s t r i p p e d  material. 

Because of t h e   e x p o s e d   l o c a t i o n  of t h e   q u a r r y ,  i t  i s  s u g g e s t e d   t h a t  

a n y   p r o d u c t   s t o c k p i l e  area b e   e s t a b l i s h e d   i m m e d i a t e l y   a b o v e   t h e   t r i b u -  

t a r y   v a l l e y   f l o o r  a t  the   bo t tom of t h e  access road.  One p o s s i b l e  s i t e  

is i n d i c a t e d  on F i g u r e  4 .  

The m o s t   l o g i c a l  access rou te   f rom a p o t e n t i a l   q u a r r y   t o   t h e   c o a s t  

would  be  a long  the  north  bank of t h e  Blow R i v e r   t o   S h i n g l e   P o i n t .  

A l t e r n a t i v e l y ,   t h e   r o a d   c o u l d   t u r n   n o r t h w a r d s   t o   K i n g   P o i n t   a l o n g   t h e  

sou the rn   edge  of t h e   c o a s t a l   l o w l a n d s .   E i t h e r   r o u t i n g   w o u l d   i n v o l v e  a t  

least  70 km. of r o a d   c o n s t r u c t i o n ,  some of  i t  a c r o s s   t e r r a i n   w h i c h  i s  

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

S e a s o n a l   q u a r r y i n g   a n d   h a u l a g e   t o  the c o a s t   w o u l d   l i k e l y   b e  

r e q u i r e d   t o   p r e v e n t   d i s r u p t i o n   o f   t h e   P o r c u p i n e   C a r i b o u   h e r d   w h i c h  i s  

r e p o r t e d   t o   u s e   t h e  Blow Rive r  area as a m a j o r   s t a g i n g   g r o u n d   f o r   b u l l s  

i n  l a t e  May and  June a s  t h e   h e r d   m i g r a t e s   w e s t w a r d   t o  i t s  Alaskan summer 

r a n g e .   F u r t h e r   r e s t r i c t i o n s  may be   necessary   in   September   and   October  

as w i n t e r   m i g r a t i o n   t a k e s   p l a c e .  
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7 .2  Gull  Creek  Dolomite 

An i so l a t ed   "bu t t e " - l i ke   ou tc rop  a t  t h e  east end  of the dolomite  

exposures   north of G u l l  Creek  shows a l l  evidence  of   being  capable  of 

supp ly ing   l a rge   quan t i t i e s  of a l l  grades  of rock.  The  butte,   which 

r i s e s   o v e r  100 m. above  the  topography  to   the west and  south,  i s  

approximately 2.5 km. east of t h e  East Channel  of  the  Mackenzie  River,  

and some 28 km. south  of Inuvik.  

C l i f f s  up to   approximate ly  50 m i n   h e i g h t   s u r r o u n d  most  of  the 

b u t t e ,   w i t h   t a l u s   s l o p e s  below. The outcrop  i s  approximately 700 m. 

east-west by 400 m. north-south.  The west and   south   faces  are s t r a i g h t  

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

s i d e   t h e   f a c e  i s  concave  towards a basin  contai-ning a small lake,   which 

d r a i n s   t o   t h e   n o r t h   a n d  east; t h e   b l u f f s  are lower  and less rugged  on 

t h i s   s i d e  of the   ou tcrop .  

The a v a i l a b l e   g e o l o g i c a l   d a t a   i n d i c a t e   t h a t   t h e   d o l o m i t e   i n   t h e  

b u t t e  is mass ive ,   coarse-gra ined   and   res i s tan t   wi th   sha l low,   south-  

dipping  bedding,  and two approximate ly   o r thogonal   jo in t   se t s   which  

d iv ides   t he   rock   i n to   nea r - r ec t angu la r   b locks ,  see Figure  5.  These 

f r a c t u r e  sets a l s o   c o n t r o l   t h e   g e n e r a l   s h a p e   o f   t h e   b u t t e .  

Access t o   t h e   s i t e   c o u l d  be  achieved by a cut  and f i l l  road  which 

could be cons t ruc t ed   no r theas twards   a long   t he   g ra in  of the   t opography   t o  

the  Dempster Highway c l o s e   t o   I n u v i k   a i r p o r t ,  see Figure  6. This   road 

could be used t o  t ranspor t   the   workers   f rom  Inuvik  on a d z i l y   b a s i s ,  

thereby  removing  the  need  for a camp. 
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The o n l y   v i a b l e   r o u t e   f o r   a c c e s s i n g   t h e   t o p   o f   t h e   b u t t e   w o u l d  

appea r   t o   be   f rom  the  east up   t he   no r th   f ace   o f   t he   ou tc rop   above   t he  

l a k e .   T h i s   w o u l d   p e r m i t   t h e   e s t a b l i s h m e n t   o f   t h e   i n i t i a l   q u a r r y  on t h e  

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

t ion   o f   which   would   be   cont ro l led  by t h e  east-west t r e n d i n g   v e r t i c a l  

j o i n t  se t .  

Roads a r o u n d   t h e   t o e   o f   t h e   n o r t h   a n d   e a s t   f a c e s   o f   t h e   o u t c r o p  

would   p rovide   good  qua l i ty   t a lus  f i l l   f o r   c o n s t r u c t i n g   t h e   p a d s   t o  

accommodate f a c i l i t i e s   a n d   s t o c k p i l i n g  areas, as  well as t h e   h a u l   r o a d  

t o   t h e   r i v e r .  Some p r o d u c t   u p   t o   a r m o u r   s t o n e   s i z e   c o u l d   a l s o   b e  selec- 

t i v e l y   r e c o v e r e d   f r o m   t h e   t a l u s .  

There i s  n o   s i g n i f i c a n t   o v e r b u r d e n  on t o p   o f   t h e   b u t t e .   H e n c e   t h e  

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

benches   could   then   be   excavated   be low,   wi th  access be ing   ach ieved   f rom 

t h e   r o a d  on t h e   n o r t h   f a c e   o f   t h e   b u t t e .  

Measurements   based  on  the  avai lable ,  small scale topograph ic   p l ans  

i n d i c a t e   t h a t  a 50 m. deep   qua r ry   cove r ing   t he   t op   o f   t he   bu t t e   wou ld  

c o n t a i n   i n   e x c e s s  of 10 m i l l i o n   c u b i c  metres of   rock .   Fur ther  material 

could   be   ob ta ined   by   deepening   the   quar ry   on   the  west a n d   s o u t h   s i d e s ,  

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

A low r idge   above   t he   marsh   immedia t e ly   ea s t   o f   t he  small l a k e   o n  

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

some s t o c k p i l e   c a p a c i t y .   F u r t h e r   c a p a c i t y   c o u l d   b e   e s t a b l i s h e d  on t h e  

n o r t h  s i d e  of t he   marsh   a long   t he   road   t o   t he   ba rge   l oad ing  area, see 

F i g u r e  6 .  
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The p roduc t   hau l   road   cou ld   be   cons t ruc t ed  by cu t   and  f i l l  a c r o s s  

t h e   l o w   r i d g e s   t o   t h e   o u t c r o p   a l o n g   t h e  east  bank  of   the  East Channel.  

A d o c k   i n   t h i s   l o c a t i o n  i s  l i k e l y   t o   r e m a i n   f r e e   o f   s e d i m e n t  as  i t  is on 

t h e   o u t s i d e   o f  a bend i n  the r i v e r  a t  a p o i n t  where the banks are formed 

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

t o   b e   e s t a b l i s h e d   b e h i n d  the dock. 

The  proposed  quarry s i t e  would  be  shielded  f rom  view  f rom a l l  c u r -  

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

East Channel.  However, a t  tha t   r ange   t he   benches   wou ld   be   no t   un l ike  

t h e   p r e s e n t   c l i f f s .  

8.0 FUTURE WORK PROGRAMS 

Addi t iona l   work  w i l l  be   r equ i r ed  a t  each o f   t h e  sites showing the 

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  

the Delta, and   the  Gul l  Creek   Dolomi te   p rospec t  on the 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   a i m e d  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   a n d   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. T h i s   i n f o r m a t i o n   w o u l d   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 )  of 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 .  

Go lde r   has   p re sen ted  a p r o p o s a l   f o r   s a m p l i n g   a n d   l a b o r a t o r y   t e s t i n g  

o f   t h e  DPW Quarry  and  Campbell  P i t  materials, f o l l o w e d   b y   d a t a   a n a l y s i s  

t o   p rov ide   eva lua t ions   t ha t   wou ld   be   comparab le   w i th   t hose   p rov ided   fo r  

Golder Associates 



August, 1987 55 862-1806 

t h e   o r i g i n a l   s i x   s i t e s   i n   t h i s   r e p o r t .  It is proposed   tha t  these eva l -  

ua t ions  w i l l  comprise  an addendum t o   t h i s   r e p o r t .  

The fo l lowing   d i scuss ions  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 rograms   cons ide red   necessa ry   t o   e s t ab l i sh   t he   r equ i r ed   da t a   bases   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  on t h e   f o u r  recommended prospec ts .  

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

A de ta i led   inves t iga t ion   program  would   be   requi red   to   suppor t  a 

f e a s i b i l i t y - l e v e l   s t u d y  on t h e  M t .  F i t ton   p rospec t .   Exposure  of ou t -  

c rop  a t  t h e  s i t e  i s  l imi ted ,   and   in   consequence ,  a d r i l l i n g  program 

would  be 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  of 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  be 

success fu l ly   qua r r i ed .  A t  least  four   coreholes ,   each  up t o  50 m i n  

l eng th ,  would  be requi red .  The sugges ted   loca t ions   for   the   p roposed  

coreholes   are   presented  on  Figures  1-2, i n   S e c t i o n  6. I d e a l l y ,   t h e s e  

holes   should be d r i l l e d   a t  N-size o r   g r e a t e r .  However, i n  view  of  the 

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  

be u s e d ,   d r i l l i n g  a t  A- or  B-size.  

The d r i l l  co re   l ogg ing   da t a  would  be  supplemented  by more d e t a i l e d  

mapping of any   o the r   ava i l ab le   exposure   i den t i f i ed   du r ing  summer months, 

and  laboratory  tes t ing  of   samples   f rom  depth.  

A t e s t   b l a s t   s h o u l d  be a t tempted ,   bu t   aga in ,   because  of t he   l oca -  

t i o n ,  i t  may have  to  be r e s t r i c t e d   i n   s i z e ,   s i n c e  i t  could  be 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   o f   h e a v y   d r i l l i n g   o r   e x c a v a t i n g   e q u i p m e n t  

t o   t h e  s i t e  un le s s  a c r i t i c a l  indus t ry   need  is i d e n t i f i e d .  
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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  most 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 he   s ens i t i ve   pe rmaf ros t  areas of the   coas ta l   lowlands .   Severa l   major  

c r e e k / r i v e r   c r o s s i n g s  would  be 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  is 

t o  be t aken   t o  King Poin t .   Because   o f   the   d i s tance   to   the   coas t ,   the  

s tudy  would probably  involve 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   "ground- t ru th ing" .   This  would probably  take  several   crew-weeks,  

but would  be 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  cost  items i f   s t o n e  i s  t o  be qua r r i ed  a t  

t h i s  s i te .  

8.2 Gull   Creek  Dolomite  (Site 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  of t h e  

Gull   Creek  Dolomite  outcrop, i t  is  not   cons idered   necessary  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 .  

Ra the r ,   de t a i l ed  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 nd ica t e   any  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 zes   migh t   no t  be  obtained,  and/or less durable   rock  might   occur .   This  

would  be r e q u i r e d   f 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  mapping shou ld   a l so  be  used t o   c o n f i r m   t h e   j o i n t  

o r ien ta t ions   and   spac ing   th roughout   the   p rospec t .   In   th i s  way, t h e  

approximate  proportions of 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  be estima- 

t e d ,  and  subsequently compared w i t h   a c t u a l  resul ts  o b t a i n e d   i n  a test  

b l a s t .  

A t e s 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 requirement   for   armour 
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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  rock 

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  of 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 -  

11 shed. 

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  access r o a d ,   a n d   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  streams 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  

envisaged.  

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  by f i e l d  

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

8.3 DPW Quarry ( S i t e  X l )  

A c o n c e p t u a l   p l a n   f o r   t h e   e x p a n s i o n   o f   t h e   c u r r e n t  DPW Quarry  (Mile 

948.5) was i n c l u d e d   i n   t h e   S e p t e m b e r ,  1976 EBA r e p o r t .  The i n i t i a l  

phase of t he   expans ion  was t o   i n v o l v e   e x t e n s i o n   o f   t h e   c u r r e n t   o p e r a -  

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

were a l s o   i d e n t i f i e d  on t h e  east s i d e   o f   t h e   r i d g e   t o   t h e   n o r t h e a s t .  

A l l  of these   opera t ions   would   be   sh ie lded   f rom  the   Mackenzie   (Dempster )  

Highway. 

Further   work a t  t h i s   p r o s p e c t   s h o u l d   i n i t i a l l y   i n v o l v e   c o n f i r m a t i o n  

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

d r i l l i n g   ( e s t i m a t e d  two h o l e s ) ,   a n d  t es t  b l a s t i n g   f o r  se lec t  product  

s i z e s .  
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If i n s u f f i c i e n t  reserves are i n d i c a t e d   a r o u n d   t h e   p r e s e n t   q u a r r y ,  

similar programs  could   be   conducted   a long   the   r idge ,   where   the  EBA 

r e p o r t   s u g g e s t s   t h a t   a p p r o x i m a t e l y  3 m i l l i o n   c u b i c  metres of a d d i t i o n a l  

material might   be   quar r ied .  

More de t a i l ed   a s ses smen t s   o f   fu tu re   work  a t  t h e  two e x i s t i n g   q u a r -  

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

t e s t i n g  i s  c a r r i e d   o u t .  

8.4 Campbell P i t  S i t e  X2 

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 Quarry 

Area") was a l s o   p r e s e n t e d   i n  the EBA r epor t   da t ed   Sep tember ,  1976. 

This concep tua l   p roposa l   i nvo lved   t he   ex tens ion  of t h e   e x i s t i n g   o p e r a -  

t i o n   t o   t h e   n o r t h w e s t  on t h e   o p p o s i t e   s i d e   o f   t h e   r i d g e   f r o m   t h e  

Mackenzie  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  

of  approximately 2 m i l l i o n   c u b i c  metres of  material. 

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

would  involve an  e x p l o r a t i o n   p r o g r a m   t o   c o n f i r m   t h e   e x t e n 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   o n   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   d e p t h .   T h e s e   h o l e s  

should  be  extended a t  l e a s t   t o   e l e v a t i o n  65 m, which   approximate ly   cor -  

responds t o  t h e   p r o p o s e d   q u a r r y   f l o o r   e l e v a t i o n ;  

A tes t  b l a s t   shou ld   a l so   be   pe r fo rmed  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   b e   o b t a i n e d  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 .  
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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  of 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  the need t o  r u n   h a u l   t r u c k s   t h r o u g h  

Inuv ik .  
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FIELD MAPPING  CRITERIA 862-1806 

The criteria used in carrying  out  field mapping follows the guide- 

lines  outlined in the following documentation.  Where  applicable on the 

field mapping sheets,  the dip/dip direction  corrected t o  True  North has 

been  used.  Major  joint sets and bedding plane  discontinuities  have  been 

identified  as  set 1, 2, 3, e tc .   fo r  each site.  For  sites with varying 

rock conditions, more than one rock  description  sheet  have  been 

comple ted .  

Rock description 

The tables  given  below and overleaf  are  taken  from  the  format 
proposed for mining  and  civil  engineering  purposes  by  the 
Geological  Society  of  London  Engineering  Group in their 
Quarterly  Journal  of  Engineering  Geology Vol. 10 no. 4 1 9 7 7  
to which  reference  should  be  made  for  the  full  details of the  
recommended  vethod. 

Descriptive  indices  for  rock  material are: Colour.  grain  size. 
weather ing   and  a l te ra t ion ,  rock type  and  s t rength.  

Rock  colour 
/I 2 3 i r Lighl Pinkish 

Yellowish 
Reddish 

Brownish 
Olive 
Greenish 
Bluish 

Greyish 

Pink 

Yellow 
Red 

Brown 
Olive 
Green 
Blue 
White 
Grey 
Black 

Grain  size 
Particle 
siza Sieve No. 

Retained on BS Equiv- 

(approx) 

VerY 
ooarse-grained 

Cwrse-grained 2-60 mm 8 Gravel 

Medium-grained 60 microns- 2 0 0  

X O m m  2 in Boulders 
+ Cobbles 

7 mrn 
sand 

Sllt 

Clay 

Note: grams X 0  microns  diameter are v i s "  to the  naked eye 

Rock description (continued) 

Weathering/alteration grades 
?arm Description Grade 
Fresh No vaslble sign of rock material  weathering. IA 
Fatntly D#smuKatlon on m a ~ a  dismnlinuitv surfaces I8 

wakhered mater6al  and dfsmnt#nu$ry surfam All the 
matertal may be d8rcoloured by weathermg 
and may be somewhat  weaker  than an 41s 
fresh  mndlt6on 

Moderately Less than hall of the  rock  materlal IS Ill 
weathered  deoornposed andlor dnsmteqratea to a 5011. 

Fresh a dlscoloured  rock 6 present ether 
as a dtscontmuous  framework or owestones. 

Hlghly More man half of the rodr matenat is 
wealhefed  demmcmsed andla dwntegraied to a =I. 

Fresh a diswlwred rock I S  present either 
as a doscontnnuous  framework a mrestoms 

IV 

Ompleiely All r d  mdtenal is decomposed and/M V 
weathered  dnsintegrated to sod. The ongtnal mass 

Residual soil All ro& mdtenal  is converted to 5011. The VI 
structure is stdl brqely intaci 

mass structure and maierml fabnc are 
destroyed. There is a large change in volume. 

the s o 1 1  has not been smndttantlv 

Rock material  strength 
Term Unconfined h i d  ostimaiion  of hardness 

- 

Comprsssiva 
Stnngth 
MNlm' IMP.) 

Very  strong > l o 0  Vary hard rod;-more man OM Mow of I 
oeoloaical  hammer  reauired to break I 
specimen. 
" 

1 
Strong 50- 1 0 0  Hard  &-hand  held spedmen can be 

broken wlth a single blow of geological I 
Moderately 1 2 - 5 - 5 0  %ti d - 5  rnm mdenlatlons with sharp end 
strong of  pick. 
Moderately 5.0-1 2.5 Too hard lo 011 bv hand into  a  inanal 
weak 
Weak ( - 2 5 - 5 . 0  Very sofl rock-maienal wmbles under firm 

specimen. 

hammer. 

Verv weak 0.60-1 -25 Bnnle of lowh. m a y  be broken in me hand 
pick. 

rock a hard sod with diffoJf;. 
V w y s t ~ t l  0.30-0.60' Soil  can be indented  by the fingemall. 
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