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1 I N T R O D U C T I O N  

1.1 G E N E R A L  

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

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

t h e   s e c t i o n  o f  t h e   M a c k e n z i e   H i g h w a y   l o c a t i o n   f r o m   I n u v i k   t o ' T u k t o y -  

a k t u k ,   M i l e  971 t o  1 0 6 0 . 6 ,   N o r t h w e s t   ' . T e r r i . t o r i ' e s ,   t o .   f a c i , l i t a t e  

p l a n n i n g   a n d   c l i e n t   r e v i e w .  

1 .2  S U M M A R Y  

The se lected  h i g h w a y   l o c a t i o n  h a s  b e e n . e s t a b l i s h e d   o n   t h e   b a s i s  o f  

a i r p h o t o   i n t e r p r e t a t i o n ,   f i e l d   s u r v e y s   f r o m   M i l e  9 7 1  t o  1009  and i 
Î 

c o m p i l a t i o n   o f   e x i s t i n g   g e o l o g i c a l   d a t a ,   T h e   M a c k e n z i e   H i g h w a y  

I 

m i l e a g e  for t h i s   s e c t i o n   h a s ' b e e n   l e n g t h e n e d   b y   a p p r o x i m a t e l y  I O  

m i l e s   t o   t h a t   p r e v i o u s l y   e s t a b l i s h e d  i n  t h e  1 9 6 8  R e c o n n a i s a n c e ,  

b e c a u s e  o f  a m a j o r   r e l o c a t i o n  t o  t h e  e a s t  f r o m  M i l e   1 0 0 9   t o  1 0 5 5  

a n d   u s i n g  a d i f f e r e n t   r o u t e   m i l e a g e .   T h e   r e v i s e d   M a c k e n z i e   H i g h w a y  

m i l e a g e  for i t 5  t x r m i n a t i o n   a b T u k t o y a k t u k  will now b e   a p p r o x i m a t e l y  

M i l e   1 0 6 0 . 6 ,   i n s t e a d  of  M i l e  '1049. , ? $  

The p r o j e c t e d   h i g h w a y   a l i g n m e n t   i s  t o  b e   c o n s i d e r e d   a s  a p r e l i m i n a r y  

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

. s u r v e y s   a n d   g e o t e c h n i c a l   i n v e s t i g a t f o n s   s c h è d u l e d  f o r  1,975-76  a re  * 

1 

c o m p l e t e .  It is a p p a r e n t  at. t h i s   p r e l i m i n a r y   s t a g e   t h e r e   i s  a 

s c a r t i t y  o f  s u i t a b l e   r o a d   c o n s t r u c t i o n   m a t e r i a l s ,  
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2.0 H I G H W A Y  B A C K G R O U N D  

T h e   D e p a r t m e n t   o f   P u b l i c   W o r k s   c o m m e n c e d   h i g h w a y   r o u t e   s t u d i e s  

i n  1 9 6 8  f r o m   I n u v i k   t o   T u k t o y a k t u k  a s  a n   a r e a   d e v e l o p m e n t  r o a d  

i 
I 

I 

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

' n e t w o r k .   H o w e v e r ,   w i t h   t h e   c o m m e n c e m e n t   o f   t h e   M a c k e n z i e   H i g h w a y  

r o u t e   s t u d i e s   n o r t h   f r o m   F o r t   S i m p s o n   i n  1972 ,  t h e   r o a d  became a 

s e c t i o n  o f  t h a t   h i g h w a y ,  ' The PoTlow'i'n'g p r e - e n ' g i n e e r i n g  f o r  t h e  

r o a d   h a s   b e e n   u n d e r t a k e n ,   o r   s c h e d u l e d  f o r  1 9 7 5 / 7 6 :  1 

- 1968  Route R e c o n n a i s a n c e  

- 1 9 7 2  A e r i a l   P h o t o g r a p h y ,   S c a l e s  1 "  = 1 0 0 0 '  and 

1 II = 30'00 

- 1975:  - A d d i t i o n a l   A e r i a l   P h o t o g r a p h y ,   S c a l e  

1 'I = 1090' and 1 II = 3000'  p t : o -  

- Review Su-rveyed Al ignm.ent   F rom Mi l e  $4 14 d-CL 
9 7 1  t o  1009 

-' F i e l d  Reconna isance   and   Su rveys ,  

Mile 1009 t o  1060. 

3.0 ROUTE LOCATION 
, ,  

I 

3 . 1  L INE I M P R O V E M E N T  

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

p r e v i o u s l y   s u r v e y e d   h i g h w a y   s e c t i o n   f r o m   M i l e  970 .65  t o  1009 a n d  

t h e  p r e l i m i n a r y   f i e l d  plans  i n d i c a t e  a number o f  m i n o r   r e v i s i o n s  .,,+ .& 
t h a t  will b e   r e q u i r e d  for' t h e  a l i g n m e n t  t o  c o r r e s p o n d  t o  M a c k e n z i e  

L " 
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I 

Highway georne t r ics .  A complete  re-alignment  review for t h i s  s e c t i o n  

w i l l  b e  r equ i r ed   t h i s  summer t o  ensuce.,the  alignment  conforms t o  the 

design a n d  environmental cont . rols  e s t ab l i shed  for  o ther  s e c t i m s  

o f  the  M a c k e n z i e  Highway.  

.. 

I n  addi t ion  t o  the  surveyed r o u t e  n o r t h  from I n u v i k ,  t h r e e   a l t e r -  

n a t i v e  r o u t e s  have  been pro jec ted .  R o u t e s  No. 1 and  No. 2 mus!t 
1 

dQ rece.ive  the a p p r o v a l  o f  the  Department o f  N a t i o n a l  Defence, 

&&'which h o l d s  a two-mile.rad4us  protection  reserve i n  the  a r e a .  . 

i!'& The Department o f  National  Defence  have been r e l u c t a n t   i n   t h e -  

I ,%zi 'apast  t o  consi,der a highway t h r o u g h  t h i s  r e se rve ;  however i t  i s  * q 3  
planned t o  re -submi t   the   a l te rna t ive   rou tes  t o .  them fo r  c o n s i d e r -  

a t i o n .  

The meri t s  o f  t h e   a l t e r n a t i v e  routes  a r e  a s  fo l lows ,  w i t h  the  . ,  . '  

s e l e c t e d  route  dependent o n , D , N . D . .  a,ppreval .whose p r o p e r t y  a n d  , , - 

r e s t r i c t e d  r e s e r v e  boundaries  are shown o n  t h e  1 "  = 1 0 0 0 '  s a i r p h o t e  

mosaic o f  I n u v ' i k  i n  the  Appendix. 

Surveyed R o u t e : -  . ' Requ i re s   r e s t r i c t ive  1 0  percent  grades  ' 

. ,  
, #Pi 

w i t h  f i l l s  o f  u p  t o  8 0 '  h i g h  t o  c ross  

the deep c r e e k v a l l e y s  i n  t h e  a r e a .  

This route  i s  t o  b e  considered a s  

abandoned f r o m  9 7 0 . 6 5  t o  978 .1  f o r  

economic a n d  geo'metric  reasons. 



Alternate   Route  No. 1 : -  M i n i m u m  f i l l s   a r e   r e q u i r e d   s i n c e  i t  I 
, ! '  

, " ., 

fol lows a narrow f l a t  l y i n g   s e . c t P ~ n ~ . . : ~  , I  

o f  t h e  Mackenzie  Delta  Plain, 

- The R o u t e  i nco rpdra t e s  0 . 7  miyes o f  " '  * 

~ 

t h e  Imuvik  marine  access r o a d  : w ~ t c f ~ ~  - 
i 
I 
i 

i s '  0 . 6  miles  shor te r  p h a n  t h e  . I  I 

e x i s t i n g  s u r v e y e d  r o u t e ,  a .  

~ 

! 

' - .  The amjignment ' t h r o u g h  t h e  D.N.'*D; " ' 

Reserve  wil l   pass  1 9 0 0 '  e a s t  o'f 

t h e  opera t ions   bu i ld ing  a n d  cross  

one  antenna  l ine.  i 
l 

This i s  t,he p re fe r r ed  h i g h w a y  rout:e, . "B~ '  " i 

f r o m  Mile 970.'95 t o  977.5. 

I 

I 

A l t e r n a t e  Rait-,e No.  2 : -  Wi 1 I reduce t h e  ..grade  over  the  -Mackenzie 

8 ,  
' .  Del  t a  escmpment t o  a p p r o ~ i ' r n a t e l y - ~ ~ 8 ~ ~ . - ~ ~ ~ ~ ~ ~ ~  ' 

- Avoids a number o f  deep  creek  crossings 

- The r o u t e  i nco rpora t e s  0 . 7  -milses 7 '  . I '  0 
" , "  ,. " , ,, 

of  t ' h e "  Inu,vik  marine acces's Paad ,  . 

The a-lignment t h r o u g h  t h e  D , N , D .  

I .  . Rese'rve w i l l  pass 6000' e a s t  o f  t , h e .  

ope ra t ions   bu i ld ing  a n d  c1,ear  the 

nea res t   an t enna   l i ne  by 1 2 0 0 ' ;  

T h i s  route   fo l lows  a h e i g h t  o f  l a n d  

overlooking Noel1 L a k - e  f r o m  Mile 9 7 0 . 9  

t o  r e j o i n  the  ex i s t ing   su rvey  a t  Mile 

9 9 2 . 1 .  
',;;y 

.'_>!di$ 
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Has been s e l e c t e d  a s  a n  a 1 t e r n a t i y . e  . 

t o  t h e  p r e s e n t   1 o . c a t i o n  t o  a v 0 i . d  one I 

m a j o r  c reek   and   r educe  t h e  f i l l  h e i g h t  

r e q u i r e d  . o n  t h e  o t h e r  cre .eks  i n  t k .  

a r e a ,  The r o u t e   i n c o r p o r a t e s  0 .3  

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

road and eornmencing from Wile 978.& . '  , ': ~ 

will  i n t e r s e c t   a l t e r n a t e  r o u t e  No, 2 

a t  Mi le  9 7 6 . 5 ,  The r o u t e  i s  shorter  1 

t h a n  a l t e r n a t i v e  No. 2 b y  a p p r o x i m a t e l y  . 

I 

I 

. I  

0 . 4  miles .  

3.2 NEW ALIGNMENT 

' I  From -Mile   1009 t h  1.052 the   1968-Reconnaisa-nce   Al ignmen- t  was s e T e c t e d .  

t o  f o l l o w  a more d i r e c t  routa , . .  a l o n g  w h a t  i s  commonly c a l l e d   t h e  
I 

I "1.mperial .  Oil S e i s m i c   . D i t c h " ,  This a l ~ i ~ n m ~ ' n , t . ' s e c t 5 o n ,   h a s  now 

b e e n   r e l o c a t e d  t o  f o l l o w  $he Eskimo Lakes c o a s t a l  p l a i n ,  ? rom 

;..I . .  Mile 105.2 t o . : l 0 6 0 , 6 ,  t h e  a l j g n r w n t . r e m a i , n s .   a l o n g  the  pyeyI.ous1.y 

p r o j e c t e d  l o c a t i o n .  + .  . 
,. 

The r e - a l i g n m e n t -   f o l l o w s  a b r o a d ,  f l a t -   l y i n g   p l a i n   a d j a c e n t  t o  t h e  . ,  

, ., ,. . 

L 'I 
I 
1 
' I I "  

, I we'stern shores o f  t h e  Eskimo . L " a k e s ,  pv.ai:ding the  r o l l i n g   t o p o g r a p h y  
I 

a , l o n g  t h e - ' o r i g i , n a l l   , p r o j e c t i o n ;  ' The. revised  a l5 .qnmen. t  w i l l  be more 

economical  a s  * a  more u n i f o r m  grade can be m a i n t a i n e d ,   t h e r e b y  keep- 

h g  t h e  d e s i g n  embankment q u a n t i t i e s  t o  a m i ' n i m u m  a n d  r e d u c i n g  o r '  

e 1 . i m i n a t i n g   c e n t r e   l i n e  c u t s  i n  t h e   i c e   r i c h   t e r r a j n ,  The r o l l i n g  ' 

. .  

p.; " , ?., z =-;!' . - topography"   cau .M.mot  be  comple t e ly .  a v d d e d  however, , a n d  i s  encwurttered~. 

i n  t h e   s e c t i o n   M i l e  1044  t o  1050, 

"" .. .- A \ A 
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An a l t e r n a t e t p r o j e c t i o n   i s  shown on t h e  maps a n d  a i r p h o t o  mosa4cs 

from  Mile  -1015.5 t o  1 0 1 8 . 9   w h e r e   t h e   s e l e c t e d   r o u t e  w i l l  be d e p e n d e n t  . 
1 .  , o n   t h e  Parsons Cre,ck cross.ing. The e a s t e r n  route, is p r e f e r r e d  ' 

because  o f  t h e  w e l l - d r a i n e d   t e r r a i n ,   w h e r e a s  t h e  wester ly  r o u t e  

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

I 
3 . 3  INllVIK ACCESS , .  

, The  Marine. .Access  Road a raund  t h e  e a s t . s i d e  o f " 1 n u v i k  w i l l  b e .  
. .  c o m p l e t e d   i n  l a t e  ,1975 a s  p a r t  o f  a c o n t r a c t   f o r   u p g r a d i n q  I .  

t h e   I n u v i k  Airport Road  (which i s  a s e c t i o n  o f  t h e  M a c k e n z i e  

Highway f r o m  Mile  964  t o   9 7 0 . 9 5 ) .  

, I , '  

I 
.The i n t e r s e c t i o n  o f  t h e  ,Mackenzie Highway  and  Marine, Access Road ' 

a t  M i l e  9 7 0 . 9 5 , w i l l  require design r e v i w v ' f o r - p o s s i b l e   r e r l n c a t S o n  ' 

s i n c e   t h e  a l i g n m e n t  ,north towards   Tuk toyak tuk  was,estabIished ,' -;: , .  

p r i o r  t o  t h e   M a r i n e  A c c e s s  Road,  

3 . 4  T U K T O Y A K T U K  A C C E S S  

From M i l ë 1 0 5 6  t o  1060 .6  a t  Tukto,v 'akthk, ,   the   highway  '1 ,ocat ion i s  i t 1  

what i s  e s s e n t i a l l y  a na r row  pen insu la ,  r e s t r i c t i n g  the,  l o c a t i o n  t o  
-.I 

- -.fplloid.i.ng  around t h e  s h o r e l i n e s  o f  t h e  many l a k e s ,  a n d  bays i n  

t h i s  s e c t i o n .  I 

The M i n i s t r y  o f  T r a n s p o r t  i s  now i n  t h e  proce'ss o f  t a k i n g   o v e r ,  from 

t h e  U . S .  Air Force ,  t h e   T u k t o y a k t u k   a i r s t r i p   t o   t h e - p r o p o s e d   b o u n d a r y  

l i n e s  shown on t h e   1 "  = 1000.' a i r p h o t o  mosaics. I n  o r d e r  80 comply 
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I 
I 

w i t h  t h e  M . O . T .  fl irport  Control Z o n i n g  R c g u l a t . i o n s  t h e  h i q h w a , y  

approach  t o  Tuktoyaktuk  has  been l o c a t z d  t o  t h e  e a s t  o f  T a r e o k n i t o k  

L a g o o n  as t h e i r  f u t u r e  p l a n n i n g   f o r   t h e   a i r p o r t   d e v e l o p m e n t  w o u l d  

i n c l u d e   u s i n q  t h e  p r e s e n t   P b l a r   C o n t i n e n t a l -   S h e . l f  C a m P  a s  a b u i l d i n g  

8 .  e x i s t i n g  r o a d  t o  Tuk toyak tuk .  The H a m l e t  water s u p p l y - r o a d  

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

does n o t  a l l o w   s m f f j c i e n t   c l e a r a n c e   f o r  r u n w a y  e x t e n s i o n  t o  t h e  

E e a s t .  

, .  

L o c a t i o n  for t h e ' t e r m i n a t i o n  0-f the   Mackenzie  Highway w j t 1 - 1  t h p  

I Tuktoyaktuk  s t r e e t s  w i l l  have t o  b e . d e t e r m i n e d   t h r o u q h   c o n s u l t a t i o n  . . 

I 
. .  . .  

w i t h   t h e   N o r t h w e s t   T e r r i t o r i e s   G o v e r h m e n t   a n d   l o c a l   a g e n c f e s  

b e f o r e  i t  can  b e  f i n a l i z e d .  
, "  , , .  

__ 4 O B O R R O W  M A T E R I A L S '  
, .  

I t  i s  a p p a r e n t   f r o m   e x î . s t . i n g   g e o t e c h n i c a l   i n v e s t i g a t i o n s  under-  

t a k e n  by t h e   G e o l o g i c a l   S u r v e y  o f  C a n a d a ,  t h e  Department  o f  I n d i a n  

*I A f f a i r s   a n d   N o r t h e r n   D e v d o p m e n t   - ( M , a c k e n ~ i i e , V a - ~ ~ e y  G r a n u l a r  I n v e n t o r y )  

I- 
1 
I 

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

,I - ' h i g h w a y   c o n s t r u c t i o n   m a t e r i a l s  b,etween Inuv ik  a n d  Tuk toyak tuk ,  

T h e  g r a n u l a r   d e p o s i t s   i n v e s t i g a t e d  by D.I.A,& N . D .  and t h e  o i l  

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

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

i n  t h e  A p p e n d i x .  The e v a l u a t i o n   r e p o r t s  o f  t h e  s m a l l   g r a n u l a r  

d e p o s i t s  i n  t h e  T u k t a . v a k t u k  a r e a  have  been  excluded i n  t h e  A p p e n d i x ,  

. ,  

I 
s i n c e  t h e y  a r e  o f  l i m i t e d   q u a n t i t y  a n d  i n  h i g h l y   s e n s i t i v e  a r e a s .  
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The Geo log ica l  Survey or C a n a d a , '   S u r f i c i a l  Geoloqy and L a n d f o r m  

Maps,  open f i l e  119  and 9 6 ,  1 9 7 2 ,  have mapped a number o f  o t h e r  

g r a n u l a r   a r e a s  t h a t ,  a r e   a l s o  shown o n  . the.   :mosaics .  

The   fo l lowing  i s  a b r i e f  summary o f   t h e   s u r f i c i a l   g e o l o g y  f o r  t h i s  

s e c t i o n  o f  t h e ' M a c k e n z i e  Highway a s  de te rmined  b.y t h e  G . S . C .  

Mile Y71 : t o  1004 - R o l l i ~ n c j ~ n o r a i n d l   , v e n e e r  o v e r  bedrock \,,. , ~ 

- A mile w e s t   o f ' v i l e   1 0 0 1 , 5 ,   s e i s m i c  l o g s  

show sha le   be tween  O t o  60 f e e t  

Mile  1004 t o  1039 - G l a c i o f l u u i a l   s a n d s   a n d  qrave ls  

Mile  1039 t o  1 0 6 0  - Varies f rom g l a c i o l a c u s t r i n e  s o i l s  a l o n g  

Eskimo L a k e s  t o  mora ina l   s ands  o r  c o l l u v i a l  

v e n e e r  o v e r  f l u v i a l   s a n d s  a t  Tuktoyaktuk .  

U n t s i l  t h e r e  i s  a more d e t a i l e d   g e o t e c h n i c a l   i n v e s t i g a t i o n ,   t h e  

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

c o n f i n e d -   t o   t h e  f o l l o w i n g  m i l e a g e s :  

Mi le   965 .8  - s h a l e ( b o r r o w  p i t  -used f o r   c o n s t r u c t i o n  o f  t h e  

I n u v i k   a i r p o r t   a n d   M a r i n e   r o a d )  

Mile 1000 8 3 1 4  - sands. a n d  g r a v e l s  ( 2  mile deadhaul  ) 

Mile 1005  #327 - s a n d s   a n d   g r a v e l s  ( 2  m i l e   d e a d h a u l )  

Mile  1010  #312 

& 1 t o  4 ,  # 7  t o  9 - s a n d s   a n d   g r a v e l s  

Mi le  1 0 2 5  #-305 - s a n d s  a n d  g r a v e l s  ( 2  mile deadhaul  ) 

Mile 1036 G . S . C . '  - s a n d s  .and q r a v e l s   ( l . i m , i t e d   q u a n t i t y )  

NO s u b s t a n t i a l  amount  of road c o n s t r u c t i o n   m a t e r i a l   h a s   b e e n   l o c a t e d  

i n  t h e  Tuktoyaktuk  a rea  w i t h  t h e  r o a d   t o  the Hamlet   water   supply  

l a k e  b u i l t  o u t   o f   s m a l l   s a n d y   c l a y   d e p o s i t s .  

"" . 
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5.0 D R A I N A G E  STRUCTURES 

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

s h o r t  b r i d g e s  or l a r g e  c u l v e r t s :  

Mile 1 0 0 9 . 6  - Hans C r e e k ,  

M i l e  1016.8 - Parsons   Creek  

M i l e  1 0 5 5 . 2  - Creek  
." 
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and some dwarf  shrubs as much as 4 feet high,  the  higher  shrubs  being 

found  adjacent t o  ponds  and i n  t he   gu l l i es .  

The source i s   l o c a t e d   i n  a c r i t i c a l   w i l d l i f e  area, the permanent 

fawning  ground o f  the  Reindeer Herd. Dur ing   the   ca lv ing   per iod  

t h i s  area i s   pa r t i cu la r l y   impor tan t ,  because c a l v i n g  must be com- 

p l e t e   b e f o r e   t h e   h e r d   b e g i n s   i t s   m i g r a t l o n   t o   t h e  summer range,  but 

the  area  is  occupied  f rom December 1 to  about May 15 o f  each year, 

F i sh ing  for l a k e   t r o u t ,   g r a y l i n g  and w h i t e f i s h   i n   t h e  Eskimo Lakes 

i s  impor tan t , to   the   na t ive   popu la t ion ,   par t i cu la r ly  because the  

re la t ive ly   h igh  water   temperatures  promote  rap id  growth and h igh  

p r o d u c t i v i t y .  

305 MATERIALS AND QUANTITIES 

As must be expected i n  a g l a c i a l   f e a t u r e  o f  t h i s   s i ze ,   t he   ma te r ia l s  

are va r iab le   w i th in   w ide  l i m i t s .  Some samples are  c lean sand  and 

g r a v e l   w i t h   n o   v i s i b l e   i c e  and a moisture  content  about 3%, others  

a re  s i l t  con ta in ing  traces of sand  and g rave l   w i th  a h i g h   i c e  con- 

t e n t  . 
Gravel and sand i s   u s u a l l y   r e l a t e d  to  the  steepstded kames, whereas 
the  s i l t  i s  more commonly found i n  the rounded h i l l o c k s  and on the 

f l a t  ground  between h i l l o c k s .  

Test  hole #6 contains an exce l l en t   g rave l   w i th  70% coarser  than #4 
mesh, 25% sand, and less  than 5% s i l t .  Other samples are  c lean sand 

w i t h  some gravel  and a t race  of s i l t .  

Samples taken from t h e   t e s t   p i t s   i n d i c a t e   t h e  maximum p a r t i c l e   s i z e  

i s  about 3 inches. 

The pet rographic   analys is  of gravel   f rom  test  hole #6 i nd ica tes  a 

sound mater ia l  , ma in l y   qua r t z i t e  (86%) and a soft  sandstone (9%), 
wi th   g ran i te ,   quar tz ,  and s i l t s t o n e  making up the  remaining 5%. 
Sandstone i s   t h e   o n l y  unsound  component. Analyses o f  o ther  samples 

i nd i ca te  a lower unsound gravel  content. 

The volume of gravel  and sand contained i n   t h e  kames of t h i s  source 

Rlpley, Klohn & Leof" lntemlrtlonal LM. 
"". . . . 



and some dwarf  shrubs as much as 4 feet   h igh,   the  h igher   shrubs  be ing 

found  adjacent to  ponds  and i n  the   gu l l i es .  

The source i s   l o c a t e d   i n  a c r i t i c a l   w i l d l i f e  area,  the permanent 

fawning  ground o f  the Reindeer Herd. Dur ing   the   ca lv ing   per iod  

th i s   a rea  i s  par t i cu la r ly   impor tan t ,  because c a l v i n g  must  be corn- 

p le te   be fo re   t he   he rd   beg ins   i t s   m ig ra t i o i r  t o  the  summer range,  but 

the  area  is  occupied  f rom December 1 to about May 15 o f  each year. 
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F i s h i n g   f o r   l a k e   t r o u t ,   g r a y l i n g  and w h i t e f i s h   i n   t h e  Eskimo  Lakes 

i s  important ,to t he   na t i ve   popu la t i on ' ,   pa r t i cu la r l y  because the 

re la t ive ly   h igh  water   temperatures  promote  rap id  growth and h igh  

p r o d u c t i v i t y .  

305 MATERIALS AND QUANTITIES 

A5 must  be expected i n  a g l a c i a l   f e a t u r e  o f  t h i s   s i ze ,   t he   ma te r ia l s  

a r e   v a r i a b l e   w i t h i n   w i d e  1 i m i t s .  Some samples are  c lean sand  and 

g rave l   w i th  no v i s i b l e   i c e  and a moisture  content  about 3%, others  

a re  s i l t  con ta in ing   t races  of sand  and g rave l   w i th  a h i g h   i c e  con- 

t e n t  . 
Gravel and sand i s   u s u a l l y   r e l a t e d   t o   t h e   s t e e p s i d e d  kames, whereas 

the s i l t  i s  more commonly found i n   t h e  rounded h i l l o c k s  and on  the 

f l a t  ground  between h i l l o c k s .  

Test  hole #6 contains an exce l l en t   g rave l   w i th  70% coarser  than #4 
mesh, 25% sand, and less  than 5% s i l t .  Other samples are  c lean sand 

w i t h  some gravel  and a t r ace  o f  s i  It. 

Samples taken  from  the t e s t  p i t s   i n d i c a t e   t h e  maximum p a r t i c l e   s i z e  

i s  about 3 inches. 

The pet rographic   analys is  of  gravel   f rom  test   ho le #6 i nd ica tes  a 

sound mater ia l ,   ma in ly   quar tz i te  (86%) and a soft  sandstone ( 9 % ) ,  
wi th   g ran i te ,   qua r t z ,  and s i l t s t o n e  making up the  remaining 5%. 
Sandstone i s  the on ly  unsound  component. Analyses o f  other samples 

i nd i ca te  a lower unsound gravel   content.  

The volume of gravel  and sand contained i n   t h e  kames of  t h i s  source 

' I  

Rlpley, Klohn & Leonoff Internatlonet Ltd. i 



i s  est imated  to  be 3OO,OOO cubic  yards. 

305 DEVELOPMENT 

General 

This  source  should be considered  an  assembly o f  many sources, some 
of them qu i te   sma l l ,  and conta in ing  a v a r i e t y  of  mater ia ls .  

The area i s  access ib le   on ly   dur ing the la ter   winter ,   approaching 

t h e   c r i t i c a l   c a l v i n g   p e r i o d  o f  the  Reindeer Herd. 

The source i s  recommended for development  only on a 1 im i ted   sca le  

for l o c a l  projects,  and on a schedule  approved  by  the  Canadian  Wild- 

l i f e  Service. 

:Development o f  one of  t h e  kames must be preceded  by a d e t a i l e d   i n -  

ves t i ga t i on ,  so t h a t  a con t rac to r  can begin the excavation w i t h  the  

conf idence  that  he knows what mater ia l ,  and how much, he can remove. 

In   o rde r  to  minimize  the  d isrupt ion of  the  area, a l l  usable  mater ia l  

should be removed from a kame before   another   con ta in ing   s im i la r  mat- 

e r i a l   i s  opened. 

Access 

The area can  be  reached o n l y  by winter  road.  During  recent  years 

t h e   a c t i v i t y   n e a r  Parsons Lake has caused  winter  roads to be b u i l t  

from  Tuktoyaktuk and from Swimming Po in t ,   bu t  these are  no more 

than  winter  snow roads. 

The power transmission line leading  to  Tuktoyaktuk  runs  three  mi les 

to  the  west  of  the  source  area. 

Ma te r ia l  Use and Handl ing 

The mater ia ls   f rom  th is   source  could be used f o r  any purpose,  from 

general fill t o  aggregate  for   concrete  const ruct ion.   For   l imi ted 

quant i t ies ,   the   mater ia l   cou ld  be used fo r   concre te   o r   aspha l t  agg- 

regate w i t h  no th ing  more than  screening to  remove overs ize,  and 

poss ib ly   w i th   b lend ing  t o  ad jus t   the   p ropor t ion  o f  coarse and f i n e  

aggregates.  For  large volumes a proper  aggregate  plant  would  pro- 

v i d e  a more consistent  product.  

Rlpley, Klohn 8 Leonoff International Ltd. 





I 



Selected  deposits of  gravel  and sand could be removed a t  any season 

wi thout   r ipp ing .  

The equipment requ i red  for t h i s  development i s  the  usual  assembly 

of dozer wi th  r ipper  at tachment,   f ront-end  loader,  and t rucks.  The 

product ion of concrete or asphalt  aggregate will r e q u i r e   t h e   i n s t a l -  

l a t i o n  of  a screen,  and poss lb ly  of a complete  aggregate  plant i f .  

the volume warrants. 

S t r ipp ing   Res tora t ion  

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

cover and t o p s o i l  must be s t r i pped  and stockpi led  for   rep lacement  

a f t e r  the granular   mater ia l  has been removed. The area  exposed a t  

one t ime must be kept t o  a minimum i n   o r d e r   t o  limit the  d is turbance 

o f  the  thermal  regime a t  depth. All banks must be graded to a s tab le  

slope  before  the  ground  cgver is replaced. 

Alpley, Klohn I Leonoff International Ltd: 



TEST PIT LOGS 
SOURCE No. 305 

305-A 

305-8 

O'  O' 

E 
al 
N 
2 (Gp) GRAVEL - and sand, rounded t o  subangular, 
c c 
3 

c 1 ean 

2 . 5 '  2 . 5 '  

Ripley, Klohn 8 Leonoff International Ltd. 



LABORATORY 
TEST OATA 

SOURCE Nb305 
GRAIN SIZE DISTRIBUTION 

GRAVEL 1 S A  ND 
COARSE 1 FINE MEDIUM. I FINE I SILT OR CLAY - 

IO I .O 0.1 0.001 
GRAIN SIZE - MILUMETRES 

MOISTURE CONTENT 

P i t  A depth 1.0-2.0' 0.4% 
P i t  B depth 0.0-2.5' 2 .2% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 
P i t  B depth 0-2.5 '  

Quartzî  t e  - 73% Limestone, s o f t  - 3% 
Chert - 17% Quartz - 2% 

Rlpley, Klohn 4 Llonotl Intsrnmtional Ltd. 



TEST HOLE LOGS 

SOURCE No. 305 

Mois ture  Content 
Sample 1 depth 12, 

305-2 

O' 

r: 
al 
N 

2 
IL 

1 5 '  

+ 

O' 
.5' 

2. O' 

5.0 '  

- 15.0'  

1 '  18.2% 

SILT - and o r g a n i c s ,  roots, 

SILT - an% Ice  fens ing ,  low 
pe t e t  

p l a s t i c  

ICE - trace s o i l  i n c l u s i o n s  . 

(SM) SAND - and s i l t ,  f i n e ,  uni form,  
g r a d a t i o n ,   h i g h   i c e  len- 
s ing  and i n c l u s i o n  

O' 
(OL) SILT - and o r g a n i c ,  peat ,  - 1 . 5 '   r o o t s ,  e t c .  

KV x (ML) SILT - t r a c e   f i n e   s a n d ,   h i g h  
i c e   l e n s i n g  and i n c l u s i o n s  

- 7 .  O' 

C E  

15.3' 

ICE - t race  s o i l   l e n s i n g  
and inc lus ions  

Ripley, Klohn & Leonoff lntematlonel Ltd. 



TEST HOLE LOGS 
SOURCE No. 305 

305-3 

O' 
1 . O '  

15. O' 

Moisture Content 

Sample 1 d e p t h  6 .0 ' -8 .0 '  

O' 

1 .5 '  

6.0'  

15. O' 

(OL) SILT - and  organ ics ,  peat 
roots etc. 

ICE - and s i l t  lenses,  trace 
gravel 

(OL) SILT - and  organics,  peat 
roots etc.  

(ML) SILT - trace g r a v e l ,  Some ice  
lenses and i n c l u s i o n s  

(ML 1 $ ILT  - trace gravel, trace sand, 
no v i s i b l e   i c e  

1 1 . 1 %  

Rlpley, Klohn & Leonoff International LW. 



305-5 

O' 

c 
a, 
N e 
I& 

15' 

TEST HOLE LOGS 

SOURCE No. 305 

305- 6 

O' 

c 
R 
IL 

1 5 '  

O '  

- 4.0' 
(GW) GRAVEL - and sand,   t race  s i l t ,  

we l l  graded,  d r y ,  no 
v i s i b l e   i c e  

(sw) SAND - some gravel , trace s i  1 t, 
we1 1 g raded ,   d ry  no 
v i s i b l e   i c e  

15.0' 

O' 
5' 

15. O' 

- and organic,  roots,  
peat e t c .  

( G W  GRAVEL - and sand, t r a c e  s i l t ,  
we1 1 graded,   dry loose, 
no v i s i b l e  i c e .  

Rlpley, Klohn & Leonoff  lntsrnatlonal  Ltd. 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 305-5 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R S E l  .MEDIUM 1 FINE 

SIEVE SIZES 

SILT OR CLAY 

MOISTURE CONTENT 

Sample 1 depth 2 '  2,2% 
Sample 2 depth 4 '  1.9% 
Sample 3 depth 6 '  1 .5% 
Sample 4 depth 8 '  2.6% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Aiploy, Klohn & Leonoff international Ltd. 
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conta in   e i ther  massive i c e  or th ick  ice  lenses.  In  general ,  low ice 
content i s  associated  with  coarse sand and gravel ,  whereas h igh   i ce  

content i s  assoc ia ted   w i th   s i l t .  

Test Hole #3 encountered sand to a depth of 6+ feet ,  then  clean 

gravel to  11 feet, a t  which  depth  the  hole ended in   c lea r   i ce .  The 

sand i s  gap-graded, w i t h  15% gravel, 60% sand, and 25% f ines  passing 

the #200 mesh. The gravel  contained 56% coarser  than #4 mesh, 43% 
sand, and only 7% s i l t .  

The moisture  content of sand and gravel  varied from 8% t o  12% a t  

depth 

The volume of recoverable sand and grave l   in  t h i s  source i s  estimated 

to  be about 150,000 cubic  yards. 

307 DEVELOPMENT 

Genera 1 

This  source i s  a group of small sources, variable i n   m a t e r i a l   q u a l i t y  

end i n   s i z e .  

The sodrce is   access ib le   on ly   dur ing la te  winter,  approaching  the 

c r i t i c a l   c a l v i n g  season o f   the  Refndeer  Herd. 

This  source, because o f  i t s  nature and loca t ion ,   i s   no t   su i tab le   fo r  

large-scale development. It may be valuable for the  supply o f  general 

f i  11  o r  road mater ia l  t o  loca l   pro jects  of 1 imited scope, provided 

the impact on w i l d l i f e   i s  not excessive. 

I t  is important that the area exposed a t  one time be as small as 

possible, and that a contractor  should remove a l l  the usable  material 

from a kame o r   h i l l ock   be fo re   ano the r   i s   s t r i pped  for excavation. 

Care must be  taken to  prevent the exposure of   the  under ly ing massive 

ground ice. 

Access 

The area i s  accessible by winter  road.  During  recent  years, some 

l i g h t  access  roads have been built t o  Parsans  Lake from Tuktoyaktuk 

RIDIov. Klohn 6 Leonoff  lntematlonal Ltd. 



and from Swimming Po in t .  

The power t ransmiss ion  l ine  leading  to   Tuktoyaktuk passes through 

t h i s  source. 

Mate r ia l  Use and Handling 

The source  conta ins  mater ia l   that  i s  s u i t a b l e   f o r   g e n e r a l  f i l l  and 

road-bui ld ing.  Because af the er ra t i c   pa t te rn   t ha t   deve loped   du r ing  

the  examination of the  source, i t  i s   n o t  l i k e l y  t h a t  a subs tan t i a l  

volume of good concrete or asphalt  aggregate  can be produced. 

The equipment  required  for  the  development o f  t h i s  source i s  a dozer 

wi th  r ipper  at tachment,   f ront-end  loader,  and t rucks.  The product ion 

of aggregates  would  requi  re the add i   t i on  of a screen to  remove over- 

s ize  rock.  

S t r i pp ing  and Restora t ion  

Very l i t t l e   o r g a n i c  ground  cover and topsoil can be recovered  on the 

kames, bu t  any ma te r ia l   t ha t   i s   s t r i pped   shou ld  be s tockp i l ed  fo r  

replacement a f t e r  the   g ranu lar   mater ia l  has been removed. 

Banks should  be  graded t o  a s tab le   s lope before the t o p s o i l  i s  

replaced. The area exposed a t  any  one t ime  should be minimal, i n  

o r d e r   t o  limit the   d i s rup t i on  of  the thermal  regime a t  depth. 

Rlpley, Klohn & Leonoff International Ltd. 



TEST PIT LOGS 
SOURCE No. 307 

307-A 

O'  
C (SM) SAND - 1 i t t l e  s i l t ,  t race gravel 

t (GP) GRAVEL - some sand, t race s i  1 t 

aJ 
N e 
rc 
3 

2 "  O' 

Rlpley, Klohn & Leonoff Internatlonet Ltd. 
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LABORATORY 
TEST DATA 

SOURCE N a X  

BRAIN SIZE DISTRIBUTION 

COARSE I FINE MEDIUM I FINE SILT OR CLAY 

a€!KAua 

IO 

MOISTURE CONTENT 
Sample A 0 . 5 '  - 2 . 0 '  0.6% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

I .O 0.1 0.01 0.001 o.Oo01 
GRAIN SIZE - MILUMefRES 

HARDNESS TEST 

Rlpley, Klohn 8 Leonoff  International Ltd. 



TEST HOLE LOGS 

SOURCE No. 307 

I I 'CE 

O' 

c 
N 
a.l 
O 
L 
IL 

15' 

O '  
1 . O '  

9.0' 

15.0' 

SAND - trace silt, fine  uniform 
SAND - some silt,  trace clay,  fine 

gradation, dry ,  loose. 

uniform gradation. No visible ice. 

ICE - with soil lensing and inclusions. 

GRAVEL - and sand, well graded, high 
ice crystals and inclusions. 

ICE - trace gravel inclusions. 

S I L T  - and organic,roots,  peat, etc.  

SAND - and gravel, little silt, t race  
clay, ice crystals and coatings. 

ICE - with  silt lenses and inclusions. 

Rlpley, Klohn & Leonoff lntrmrtlonal Ltd. 



LABORATORY 
TEST OATA 

TEST HOLESOURCE NO. 307-1 

GRAIN, SIZE DISTRIBUTION 

GHAVEL I SAND I 

COARSE I FINE W E I  MEDIUM I FINE 
SIEVE S l t E S  

SILT OR CLAY 

to ' 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 2 '  7.2% 
Sample 2 4' 22.8% 
Sample 3 10' 9.9% 

ORGANIC  CONTENT 

PETROGRAPHIC  ANALYSIS 

Rlpley, Klohn II Leonoff Intemationel Ltd. I ~ 
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LA00RATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 307-2 

GRAIN SEE DlSTRIBUTION 

IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SEE --MI WMETRES 

MOISTURE CONTENT 
Sample 1 2 '  8.5% 
Sample 2 4' 10.0% 
Sample 3 6'  12.2% 

ORGANIC CONTENf 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

~ipley, Klohn & bonof! International Itd. 
- - . -. . . . . . . . . . . . . " 



TEST HOLE LOGS 
SOURCE No. 307 

307-3 

I 15.0' 

SILT - and organics, roots, peat ,  e tc .  

SAND - little  gravel, some silt, t race 
c l a y .  No v i s i b l e  ice. 

GRAVEL - and  sand, trace s i l t ,  wall 
graded, some ice  crystals 

I C E  - c l e a r .  

I 
i 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
8 
E 
I 

Rlpley, Klohn I Leonoff  International  Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 307-3 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE 1 FINE -1 MEDIUM 1 FINE 

SINE SIZES 

SILT OR CLAY 

100 IO 

MOISTURE CONTENT 
Sample 1 2 '  190.6% 
Sample 2 4'  17.5% 
Sample 3 6 '  14.0% 
Sample 4, 8' 8.7% 
Sample 5 10' 7.7% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1. O o. I 0.01 0.0001 
GRAIN SIZE - MI UMETRES 

HARDNESS TEST 

Ripley, Klohn 8. Leonoff  Internatlonet  Ltd. 
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309 MATERIALS AND OUANTITIES 

I 

The mate r ia l s  i n  th is   source   a re   g rave l  and  sand w i t h   o n l y  a t r ace  

o f   s i l t .  The coarser   mater ia ls  are found i n  the  steep-sided kames, 

and f i n e r   s i l t   i s   l o c a t e d   i n  the gen t l y  rounded h i l l o c k s  and l e v e l  

areas. 

Test  Holes #2 and #3  penetrated sand  and gravel  t o  a depth   o f  30 

fee t ,  and then  were  stopped  by  sloughing i n  one ho le  and by cobbles 

i n   t h e   o t h e r .  

fhroug,h 20 feet   depth o f  Test  Hole # 3  the  mater ia l   averaged 60% 

coarser  than #4 mesh, 39% sand, f a i r l y  coarse, and on ly  1% s i l t .  

The pet rographic   analys is  of  grave l  from Test P i t  A shows t h a t   t h e  

main   cons t i tuents   a re   quar tz i te  (39%), f ine-grained  sandstone (25%), 

and chert (16%),  wi,th 1 imestone (8%), 1 imestone w i t h   i r o n  cemented 

coat ing  (4%), g r a n i t e  (5%) ,  and quartz  (2%) making up the remalnder. 

The on ly  unsound component i s   t he   l imes tone   coa ted   w i th   i r on  

cementation, 4X; of  t h e   t o t a l .  

The mo is tu re   con ten t   a t   dep th   i n  Test Hole #3 ranged  from 5% t o  

8%. Comparable readings i n  the sand o f  Test  Hole #2 averaged  about 

12%, al though  the  reading a t  the  cobble  stratum was less  than 3%. 
Test  Hole #7 repor ted 15% m o i s t u r e   i n   s i l t ,   t h e n   g r a d e d  to  c l e a r  

i c e   w i t h   s i l t   i n c l u s i o n s .  

The volume of  recove rab le   ma te r ia l   i n   t h i s   sou rce   i s   es t ima ted  to  

exceed 2,000,000 cubic   yards.   Th is   est imate  is  based on the 

development o f  on l y   t he   l a rge r  and steeper sided kames, and there  

recover ing  on ly   the  super f ic ia l   deposi ts .  

309 DEVELOPMENT 

Genera 1 

This   source   i s  recommended f o r  development  on a l arge  scale, for 

the  supply  of   general  f i  1 1 ,  road  mater ia l ,  and aggregate for 

concrete and aspha l t   cons t ruc t ion .  

Ripiey, Klohn 81 Leonoff International Ltd. 



The recommendation is conditioned on  the  approval of an environ- 
mental study,  showing  the plan of  large-scale  development and a 
schedule of  operation. 

The development of the source  should be controlled, to  prevent 
the operation of a number of pits over the  area, thus multiplying 
the problems of  restoration and disturbance o f  wildlife. 

Access 

A t  present  the  anly  access to the  area i s  by winter road. During 

recent years two  winter  roads  have  been in service, one from 
Tuktoyaktuk and the  other from Swimming  Point. The power transmission 
line to Tuktoyaktuk  passes within two  miles to the  east of the 
source . 

- 

The location o f  the proposed highway from lnuvik to fuktoyaktuk 
has  not  yet  been established but will probably  be close to this 
source,  which  would then  be tied by all-weather  access to Inuvik, 
about 50 miles away by road, and to Tuktoyaktuk, about 40 miles 
away. 

Material  Use and Handling 

The material in this source is suitable f o r  any purpose, from  general 
fill to  aggregates  for  concrete and asphalt  construction. Until 
the volume of production o f  aggregates bui Ids up t o  warrant  the 
installation o f  a proper aggregate  plant,  material can be produced 
for concrete and asphalt by screening out  the oversize, and no 
more. 

The equipment  required  to  develop this source i s  the usual assembly 
of dozer  with  ripper  attachment,  front-end  loader, and trucks. 
A small screening plant should be installed  when  concrete aggregate 

is required, and ultimately a complete aggregate plant with crusher, 
screens, classifiers, and conveyor  system for stockpiling and 
loading. 

Alpley, Kiohn & Leonoff  International Ltd. 
. . - "" . . . . . ." 
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ZONE 111 
SOURCE No. 309 

LANDFORM AND LOCATION: Kame f i e l d  at   nor theast   corner  o f  Parsons Lake, 

35 miles  south of  Tuktoyaktuk. 

MATERIAL: GRAVEL - and sand. 

SAND - and g r a v e l ,   t r a c e   s i l t .  

VOLUME : 2,000,000 cubic  yards a t   l e a s t .  

CONCLUSION:  Recommended for  development  on a la rge   sca le ,  

condit ioned on approval of  an  environmental  study. 

Scale of development  would  probably depend a l s o  

on development o f  all-weather  access  roads. 

Rlpley, Klohn & Leonoff International LW. 
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309 ENV I RONMt'NT 
cc 

Phys i ca 1 

This  source  is a kame f i e l d   l o c a t e d   i n   t h e   g l a c i o f l u v i a l  outwash 

p la in   a t   the  nor theast   corner  of Parsons  Lake, 44 miles  north o f  

Inuvik, and 35 miles  south o f  Tuktoyaktuk. The area is   very   large,  

about 3 miles  long and 1 mile  wide. The kames are as much as 100 

t o  150 feet  i n  height.  

Drainage  over  the kames i s  good, w i t h  no ground i ce  observed t o  a 

depth o f  3 feet   dur ing September. The surrounding  low  lying  areas 

contain many ponds and polygonal  ground  pattern,  evidence o f  massive 

ground ice, and so the  recoverable  depth o f  mater ia l  must be l i m i t e d  

on t h i s  account, The clean sand and gravel  tested a t  several  points 

contained no v i s i b l e   i c e   c r y s t a l s .  

This  source has been developed t o  a very  l imi ted  extent   for   the 

oi l  exp lora t ion   in   the  area and as f a r  away as Tuktoyaktuk. 

B i o t i c  

Vegetative  cover i s  var iable,  with none on the tops of the kame 

h i l l o c k s  and a th in   cover  of  moss and grass  over the lower  slopes 

and level   areas,  in  p laces  blending  wi th dwarf  shrubs up to  2 feet  

high. 

This   source  l ies   wi th in  a c r i t i c a l   w i l d l i f e  area,  the  fawning  ground 

o f  the Reindeer Herd, and a lso   w i th in   the  Mackenzie  Reindeer 

Grazing Reserve. The c r i t l c a l  area is   especia l ly   impor tant  t o  the 

Reindeer Herd during  the  calving  period,  which must be completed 

before the Herd begins i t s  migra t ion   to  summer range, although  the 

Herd  occupy the  area  from December 1 t o  May 15 o f  most years. 

Probably Parsons Lake should be included among the lakes important 

f o r   t h e i r   l a k e   t r o u t ,   g r a y l i n g  and whi te f ish.  The r e l a t i v e l y  

high  water  temperatures i n  these lakes encourage rapid  growth and 

h igh   p roduc t iv i t y .  

Ripley, Klohn 8. Leonoff International Ltd. 



Str ipp ing and Restoration 

The tops   o f   the   h i l locks  require l l t t le  o r  no s t r ipp ing ,   bu t   the  

lower slopes are covered w i t h  organic mater ia l   that  must be removed 

and stockpiled f o r  replacement a f t e r  the granular  mater ia l  has 
been removed. 

The area exposed a t  any time must be kept to a minimum, i n  order 

to  limit the  disturbance o f  the  thermal regime a t  depth and t o  

s i m p l i f y  the problems o f   res to ra t i on .  

A l  1 banks must be graded t o  a stable  s lope  before  recover ing  wi th  

topsoil, and the  depleted areas must be graded t o  a smooth contour. 

Probably the environmental  study  that i s  recommended to  precede 

large-scale  production will spec i f y ,o the r   res to ra t i on  measures. 

Rlpley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

SOURCE Na,= 

GRAIN SIZE DISTRIBUTION 

QRAVEL 
L 

I S A  NO 
COARSE 1 FINE MEDIUM I FINE I SILT OR CLAY - 

IO I .O 0.1 0.a 0.001 0.0061 

MOISTURE CONTENT 
P i t  A depth 0.0 - 4.0' 0.9% 
P i t  B depth 0.5 - 3 . 0 1  O : i %  
P i t  O depth 1 . 5  - 2 . 5 '  0.3% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
P i t  A depth 0-4' 

HARDNESS TEST 

Q u a r t z i t e  - 39% 
Sands tone - 26% 
Chert - 16% 
L imes tone - 8% 
Gran i te  - 5% 
Limestone, w i t h  i r o n  coating - 4% 

I 
I 
I 
a 
D 
I 
I 
I 
1 
1 
I 
I 

Quartz - 2% 
T o t a l  100% 
- 

Ripley, Klohn b Leonoff International  Ltd. 



TEST PIT LOGS 
SOURCE No. 309 

309-A 

O' O '  

(GW) GRAVEL - and sand, well graded, c lean ,  

Logged from 4 f t ,  high exposure 

309- c 

SAND 

GRAVEL 

SILT - 

GRAVEL 

and s i l t ,  t race  gravel  

coarse, some sand,  rounded t o  
subangular 

organ i c 

Some sand, 
max. 4" 

t race s i l t ,   o r g a n i c ,  

O '  O' 

c 
N 
P) (oL) S ILT - organ ic  

1 . 5 1  

? 
rc c 
3 

- 
(GP) GRAVEL - some sand,  rounded t o  subangular, 

2.5' 2.5' coarse 
Ripley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE No. 309 

309- 1 

O '  

C 

8 
2 
LL 

14 '  

I CE 

O' 

2 .0 '  

9.0l 

14.01 

SILT - and organics, roots,  peat e t c . ,  
ice inclusions. 

GRAVEL - and sand, little s i l t ,  t race 
c l a y ,  some ice lensing and 
inclusions. 

ICE - with  silt  inclusions. 

Ripley, Klohn I Leonoff International Ltd. 



l .- 

I -  

I -  

I -  
I I  
I -  

l -  

I -  
l '  I 
1 -  

I I  
I -  

GRAIN SEE DISTRIBUTION 

SINE SIZES 

I -  
10 

I -  

l -  

I -  

l -  

LABORATORY 
TEST DATA 

TEST HOLE3OURCE NO. 309-1 

MOISTURE CONTENT 

Sample 2 5 '  10.0% 

ORGANIC CONTENT 

I,O O. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

PETROGRAPHIC  ANALYSIS 

Rlpley, Klohn EL Leonoff lntematlohel Ltd. 



309-2 

vx 

- 

vcvx 

TEST HOLE LOGS 

SOURCE No. 309 

O '  

3.0 '  

5 . 5 '  

SILT - 
SAND - 

and  organics,  roots, peat, 
e t c . ,  trace grave l .  

some silt, some gravel, little 
clay, some ice inclusions. 

(SW-SM) SAND .- and gravel  , trace s i 1 t , trace 
ice crystals and coatings. 

Coarse cobbles at 30'. 

30.0' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Rlpley, Klohn & Leonoff International Ltd. 
"" . . . . 



LA0ORATORY 
TEST OATA 

TEST HOLE-SOURCE NO. 309-2 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE -1 MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

MOISTURE CONTENT 
Sample 2 5 '  16.9% 
Sample 3 10' 7.8% 
Sample 4 14 '  13.7% 
Sample 5 20' 12.0% 
Sample 6 30' 2.8% 

ORGANIC CONTEM 

PETROGRAPHIC ANALYSIS 

Rlpley, Klohn & Leonoff Int~matlonrl LW. 

VARDNBS TEST 



LA0ORATORY 
.TEST DATA 

TEST HOLE-SOURCE NO. 309-2 

GRAIN SIZE OlSfRlBUTlON 

GRAVEL I SAND 
COARSE I FINE -1 MEDIUM 1 FINE I SILT OR CLAY 

SINE SIZES 

MOISTURE  CONTENT 
Sample 2 5 '  16.9% 
Sample 3 10' 7.8% 
Sample 4 14' 13.7% 
Sample 5 20' 12.0% 
Sample 6 30' 2.8% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1.0 o. I 0,OI 0.001 0.0001 
GRAIN SEE - MI WMETRFS 

FARDNESS TEST 

Ripley, Klohn & Leonoff International Ltd. 
- -. . . . . "" ." . .. . . . . . .. . . " . . . 



TEST HOLE LOGS 
SOURCE No. 309 

309-3 

O '  

c a 
N 
2 

LL 

30 ' 

O' 

2.0 '  

30.0' 

SILT - and organics,  peat,  roots, etc. 

(SM) SAND - some gravel, 1 i t t le  s i  It, trace 
clay,  non-plastic,  trace ice 
crystals. 

(GU) GRAVEL - and sand,  clean, we1 1 graded, 
' t r a c e  ice  crystals. 

I' 

1 t\ 



LABORATORY 
TEST DATA 

TEST HOLESOURCE NO. 309-3 

GRAIN SEE DISTRIBUTION 

1 SAND 
COARSE I FINE -1 MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

10 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 5' 1 1 . 1 %  
Sample 2 IO' 8.0% 
Sample 3 14 '  7.4% 
Sample 4 20' 5 .6% 
Sample 5 30' 4.7% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

t 

Ripley,  Klohn th Leonoff International Ltd. 
- 



TEST HOLE LOGS 

SOURCE No. 309 

309-4 

O 

C 

N 
al 
O 
L 

LL 

20 

309-5 

O '  

C 
Q 
N e 
LL 

4 '  

O' 

3.0' 

SILT - and organics, roots,  peat ,  etc. 

(GM) GRAVEL - and sand,  little silt, well 
graded, trace ice crystals. 

Rock or boulder a t  20'. 
20.0' 

O' 

GULF P IT  

(GW) GRAVEL - and sand, we1 1 graded, 
clean, cobbles t o  9". 

4.0' 

Ripley, Klohn il Leonoff lnternatlonal Ltd. 
- -. . . . . 



I -  

LABORATORY 
TEST DATA 

TEST HOLE-SOUK€ NO. 309-4 

GRAIN SEE DISTRIBUTION 

I 

SILT OR CLAY 

SIEVE SIZES 

60 IO 1.0 o. I 0.01 0.0al 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 5 '  24.6% 
Sample 2 10' 7.8% 
Sample 3 1 4 '  5.3% 
Sample 4 20' 5.5% 

FARDNESS TEST 

PETROGRAPHIC AN~LYSIS 

Rlplay, Klohn & Leonoff lntematlonal Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE*SOlJRCE NO. 309-5 

GRAIN SEE DISTRIBUTION 

GRAVtL I SAND - 

COARSE I FINE W E I  MEDIUM I FINE I SILT OR CLAY 

SIEVE SIZES 

IO 
V 

100 I .  O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 O '  - 4' 2.8%; 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
Depth O' - 4 '  

Quartzite 88% 
Sandstone- 7% 

Gran i te  2% 
I rons tone 1% 
Qua r Eze 1% 
L i mes tone- 1 % 

s o f t  

Soft 

HARDNESS TEST 

Chert n=g - 
Total 100% 

Rlpley, Klohn & Leonoff  lnternatlonal  Ltd. 



I I  
I -  

I -  
I I  
I -  

l -  

TEST HOLE LOGS 
SOURCE No. 309 

309-7 

O '  

1 4 '  

O '  
1 .O '  

4.0l 

SILT - and organics, roots, peat, etc. 
SAND - and s i l t ,  little clay, fine 

uniform gradation, sane ice 
crystals and inclusions. 

(GW) GRAVEL - some sand,  trace si 1 t , we1 1 
graded,  trace ice  crystals. 

14.0' 

Moisture Content 

O '  
(OL) SI Lf - and organics, roots, peat ,  e tc .  

3.0' 
vcvx (ML) SILT - little gravel, trace fine sand, 

l o w  plastic, some ice crystals 
6 .0 '  and inclusions. 

ICE ICE - with silt inclusions. 

Sample 1 depth 5' 15.0% 

Riplay, Klohn & Leonoff  International  Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 309-6 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE b R s E l  MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

IO 1.0 o. I 0.01 0.001 o. O001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 2' 17.1% 
Sample 2 5 '  6.8% 
Sample 3 10' 7.5' 
Sample 4 15' 3.0% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

Ripley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 
SOURCE No. 309 

O '  
l ' . O '  

4.0' 

14.0' 

SILT - and organics, roots, peat ,  e tc .  

SAND - some gravel, little silt, trace 
clay, some ice  crystals. 

GRAVEL - some sand, trace s i l t ,  well 
graded, few cobbles, trace 
ice c r y s t a l s .  

Ripley, Klohn 8. Lsonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 309-8 

GRAIN SIZE DISTRIBUTION 

I SAND 
COARSE 1 FINE -1 MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

MOISTURE CONTENT 
Sample 1 2 '  72.7% 
Sample 2 5 '  5.6% 
Sample 3 10' 5 . 5 %  
Sample 4 19' 12.6% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

Rlpley, Klohn 8 Leonoff  International Ltd. 







ZONE 1 1 1  

I C  SOURCE No. 312 

LANDFORM AND LOCATION: Several  terraces  located  northwest of Bonn iev i l l e  

Point  about 36 mi les   no r th  of  Inuv ik .  I 

I 
I 

MATER I AL : GRAVEL - and sand, t r ace  s i  1 t 

SAND - 1 i t t l e   g r a v e l ,   t r a c e   s i 1  t I VOLUME: 6,000,000 cubic  yards 

CONCLUS I ON : Source i s   s u i t a b l e   f o r  development fo r  a l l  

types of aggregate and fill, but  due to  i t s  

l oca t i on  on Eskimo L a k e s  and near w i l d l i f e  an 

environmental  study will probably be necessary 

t o  determine  the  best  procedure for development. 

LAIRPHOTO No. A 22936-69 SC ALE^ I"= 3000'(appron) I 
I 

Rlpley, Klohn & Leonoff I~tsrnatlond Ltd. 



31 2 ENVI RONMENT 

Phys i ca 1 

T h i s  source i s  complex. The lowest and m i d d l e   o f   t h r e e   t e r r a c e s   l i e  

t o   t he   eas t  and a r e   f l u v i a l .  The th i rd   t e r race   s teps  upward t o   t h e  

west, and i s  g lac io f l uv ia l .   P robab ly   t he   f l uv ia l   t e r races   a re  

p o s t - g l a c i a l ,   r e l a t e d   t o  the smal l  stream  that  f lows i n t o  Eskimo 

Lakes j u s t   s o u t h  of the  source. The lowest   l i es  15 f e e t  above lake  

te r races   r i se  t o  a he igh t  of 50 fee t .  The source 

l u l a r ,  and 6,000 feet  along  each  side. 

i les  northwest o f  B o n n i e v i l   l e   P o i n t ,  and 36 mi les  

leve l .  The o ther  

i s  rough ly   t r iang  

The source i s  2 m 

n o r t h  of Inuv ik .  

Drainage o f  the  source i s  good, w i t h  no ground ice  encountered  to 

depths from 2 f e e t   t o  4 f ee t   du r ing  September. Some of t he   t e r race  

areas display  polygonal   pat terns.  

The source has no t  been developed. 

B i o t i c  

Vegetative  cover i s  l i g h t ,   c o n s i s t i n g   p r l m a r i l y  of  a t h i n  ground 

cover   o f  moss and grass and isolated  shrubs  about 3 feet   h igh.  

The sou rce   l i es   w t th in  a c r i t i c a l   w i l d l i f e  area, the  permanent 

fawning ground of  the  Reindeer Herd. The area i s  espec ia l l y  

impor tant   dur ing  the  ca lv ing per 

the herd begins i t s  m i g r a t i o n   t o  

occupy th is   area  f rom December 1 

i s  also p a r t  o f  the  Mackenzie Re 

iod, which must be complete before 

summer range,  although  the Herd 

to May 15 of most years.  This 

indeer  Grazing Reserve. 

The Eskimo  Lakes are  an impor tant   f ishery fo r  l ake   t rou t ,   g ray l i ng ,  

and whi te f i sh ,   bo th  as a source o f   f ood  f o r  the   na t ive   popu la t ion  

and as a po ten t ia l   spore- f i sh ing   a rea .  Local i nhab i tan ts  and 

t o u r i s t s  f l y  i n t o   t h e  area f requent ly   dur ing   the  summer. 

312 MATERIALS AND QUANTITIES 

The m a t e r i a l s   i n   t h i s   s o u r c e   v a r y   w i t h i n  wide 1 i m j t s .  Test  holes 

d r i l l ed   i n   t he   h ighes t   t e r race   pene t ra ted   h igh   i ce   con ten t  s i l t s  and 
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massive  ground  ice. The two  lower  terraces  contain  gravel and sand, 

w i t h  a t r ace  of s i l t ,   g e n e r a l l y   o v e r l y i n g   c l a y .  

The gravel   in   Test   Hole #4 conta ins 60% coarser  than #4 mesh, 35% 
well-graded sand,  and less  than 5% s i l t .  Other samples a r e   s i m i l a r .  

The pe t rograph ic   ana lys is  o f  gravel   f rom  Test  Hole #5 i nd ica tes  a 

sound mate r ia l ,   w i th   t he  main cons t i t uen ts   be ing   qua r t z i t e  ( 6 5 % ) ,  - 
hard  sandstone  (about  21%), s o f t  sandstone  (about 7%),  and quar tz  

( 3 % ) ,  with che r t  ( l % ) ,  g r a n i t e  (2%) and a t r ace  of i ronstone  making up 

the  balance. The unsound cons t i tuents   a re   less   than 8% of  t h e   t o t a l .  

The mois ture  content   is   l ikewise  var iab le.  Test  Holes # 1  and #2 

reported  values up to  30%, whereas Test  Holes # 3 ,  #4, and #5  repor ted 

values  ranging  from 4% t o  15% i n   g r a v e l ,  and from 20% to 36% i n  sand. 

The under ly ing  c l a y  contained 21% moisture. 

The estimated volume o f  recove rab le   ma te r ia l   i n   t h i s   sou rce  i s  about 

6,000,000 cubic  yards. 

31 2 DEVELOPMENT 

Genera 1 

Th is   source  is  the only   deposi t  of gravel  and coarse  mater ia l  known 

t o  ex is t   ad jacent  to  Eskimo  Lakes.  For t h i s  reason, as w e l l  as f o r  

reasons o f  q u a l i t y  and s ize,   the  source  is  recommended for  develop- 

ment to  serve  the  area  around Eskimo Lakes. 

Deve lopment of t h   i s  source must be preceded by an envi ronmen t a  1 
study t o  determine  wnether and h w  the  operat ion can  be conducted 

without  excessive  d isturbance o f  w i l d l i f e .  

The operat ion must be guided by the need t o  p r e v e n t   s i l t a t i o n  of the 

stream and lake.  Drainage from the  source may have t o  be d i r e c t e d  

through a ser ies  o f  sedimentation ponds. 

Access 

The area i s  access ib le  by t r uck   on l y   du r ing   t he   w in te r  months, 

e i ther   fo l low ing   w in te r   roads  on the  tundra or on the  Eskimo  Lakes. 

Dur ing  the Sumner months,  the  material  from  this  source  could be 
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hauled by  barge t o  any point  around  the  lakes. 

Ma te r ia l  Use and Handl ing 

The mater ia l   f rom  th is  source  can be used f o r  any purpose, from 

general f i l l  t o  aggregate  for   concrete and aspha l t   cons t ruc t ion .  

The samples t h a t   w e r e   t e s t e d   f o r   g r a i n - s i z e   d i s t r i b u t i o n  were a l l  

taken from d r i l l e d   h o l e s  and many o f  the   g rave l   pa r t i c l es  were 

f r a c t u r e d   i n   d r i l l i n g ,  so the maximum p a r t i c l e  size  i s  no t  known. 

Probably a screen and crusher w i  1 1  be requi  red to remove overs ize  

gravel   f rom  concrete or asphalt  aggregate. Most of  the  gravel  

appears t o  be d e f i c i e n t   i n  sand, so a blending sand will be requ i red  

f o r  use in   h igh   qua l i t y   concre te .  

The development of  th is   source  will require  the  usual  assembly o f  

equipment,  dozer wi th   r ipper   a t tachment ,   f ront -end  loader ,  and 

t rucks   o r  barge, 

For  producing  concrete  aggregate on a smal l   scale,   only a screen 

will be requ i red   i n   add i t i on  to the  assembly o f  heavy  equipment. 

Large-scale  production will requ i re  a complete  aggregate  p lant,   wi th 

screens,  crusher, and a system of  conveyors f o r   s t o c k p i l i n g  and load- 

ing. Large-scale operat ion of t h i s  source will also requ i re   t ha t  

the  granular   mater ia l  be r ipped,   s tockpi led,  thawed,  and drained. 

S t r i p p i n g  and Restorat ion 

About 1$ f e e t  of  organic  cover and t o p s o i l  must be removed f rom  th i s  

source  before  excavation can  beg in, Th i s  mate r ia l  must be  stock- 

p i l e d   f o r  replacement af ter  the granular   mater ia l  has been removed. 

Banks must  be  graded t o  a stable  s lope  before topsoil i s  replaced, 

and the  depleted  area must be graded t o  a smooth contour. 

Large areas of  ground  ice  should  not be  exposed on slopes, i n  

order  to  minimize  s loughing and res to ra t i on .  

Final ly,   the  area  should be seeded for  speedy revegetat ion,   using a 

se lec t i on  of p lan ts  and methods o f  preparat ion recommended by a 

s p e c i a l i s t   i n   A r c t i c   h o r t i c u l t u r e .  

* 
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TEST PIT LOGS 
SOURCE No. 312 

3 12-A 

O' 

N l ' . O '  1 
O 
L 
LL 
2. O '  

3 12-8 

O '  

t 
N 
W 

e 
rc 
c 
3 

4. O' 

I -  
3 12°C 

O' 

4. O' 

(SPI SAND - f i n e  t o  med., t r a c e  s i l t ,  t r a c e  
g r a v e l ,  1 l ght  brown 

' O  O'  O' 
C (OL) SILT - organic  
N 0.5' e 
C SANO - and si 1 t,, f i n e ,  unlforrn sand 

2, O' 2. O' 

al - 
u- 
3 

Moisture Content 

Sample 2 depth O' - 4.0' 11.9% , 

Y 
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TEST HOLE LOGS 

SOURCE No. 312 

312-1 

O' 

c 
al 
N z 
L 

15'  

312-2 

O' 

C 
al 
N e 

LL 

15' 

O' 
5 '  

3.0' 

15.0' 

O' 

ICE 

vxvc 

3 .  O'  

15.  O'  

SILT - and organics,  roots 

SILT - with   ice   lensing and , 

peat etc.  

inclusions 

ICE - c l e a r  

SILT - and organic roots, 

ICE - w i t h  s l l t  inclusions 
peat e!c. 

I 
I 
I 

SILT  - some f i n e  sand, non- 
p l a s t i c   i c e   c r y s t a l s  
and coating 

I 
Moisture  Content 
SarnDle 1 depth 6 '  25 5% 
Sample 2 depth 15' 29.1% 

I 
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TEST HOLE LOGS 

SOURCE No. 312 ' 

312-3 

I O '  

1 . 5 '  
SILT - 

13.0' 

16.0' 

30. O '  

and organic,   roots,  
peat e t c .  

(GW) GRAVEL - and sand, t race  s i l t ,  
we1 1 graded, some i c e  
c r y s t a l s  and coatings 

SILT - 1 i t t l e   g r a v e l ,   t r a c e  sand, 
low p l a s t i c ,   i c e  lenses and 
inclusions 

(CL 1 CLAV - t r a c e   g r a v e l ,   t r a c e  s i 1 t, 
medium t o  h i g h   p l a s t i c ,  
no v i s i b l e   i c e  
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO, 312-3 

GRAIN SIZE DISTRIBUTION 

GRAIN SIZE" MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  6 .6% Sample 6 depth 15' 15.3% 
Sample 2 depth 4 '  8.8% Sample 7 depth 20' 17.3% 
Sample 3 depth 6' 14.2% 
Sample 4 depth 8' 7.1% 
Sample 5 depth 10' 10.6% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Rlpley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE No. 312 

312-4 

L 

* 75' O '  (OL) SILT - and organics, roots, 
peat e t c .  

22. O' 

30. O '  

(GW) GRAVEL - and sand, trace s i  1 t ,  
we1 1 graded,  trace i ce 
c r y s t a l  5 

(CL 1 CLAY - and s i l t ,  low p l a s t i c ,  
no v i s i b l e  ice 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 312-4 

GRAIN SIZE DISTRIBUTION 

t 5 COARSE I FINE NRSE~ MEDIUM I FINE 
GRAVEL I S A N D  SILT OR CLAY 

SIEVE SIZES 

100 10 

MOISTURE CONTENT 
Sample 1 depth 2' 
Sample 2 depth 4' 
Sample 3 depth 6' 
Sample 4 depth 8' 
Sample 5 depth 12' 

ORGANIC  CONTENT 

I. O o. I 0,OI 0.001 o. O00 I 
GRAIN SIZE - MI LUMETRES 

7.5% 
6 .8% 
4.6% 
7.6% 

14.7% 

HARDNESS TEST 

PETROGRAPHIC  ANALYSIS 

Rlpley, Klohn 8 Leonoff International Ltd. 



.- 

Y 

TEST HOLE LOGS 

SOURCE No. 312 

312-5 

O '  - 1.0'  (OL 1 SILT - and organics,  roots,   peat e t c  

(SM) SAND - some s i l t ,  very  f ine  uni-  
form gradat  ion, some i c e  
c r y s t a l s  and inclusions 

7 . 5 '  

(GW) GRAVEL - some sand, t race  s i l t ,  
we1 1 graded,   t race  ice 
c r y s t a l s  

- 16.0' 

(SP-SM) SAND - l i t t l e   g r a v e l ,   t r a c e  s i l t ,  
f i n e  t o  medium gradat ion,  
some i c e   c r y s t a l s  and 
inclus  ions 

30. O' 

4 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE No. 312-5 

GRAIN SIZE DISTRIBUTION 

6 G R A V E L  1 S A N D  
E C O A R S E  I FINE   AR SE^ MEDIUM I FINE I SILT OR CLAY 

SIEVE S IZES 

loo IO 

MOISTURE CONTENT 
Sample 1 depth 2 '  
Sample 2 depth 5' 
Sample 3 depth 10' 
Sample 4 depth 1 4 '  
Sample 5 depth 20'  

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
Q u a r t z i t e  - 65% 
Sands tone (hard)  -22% 
Sandstone ( s o f t )  - 7% 
Quar tz  - 3% 
Chert - 1% 
1;ronstone - neg. 

Total 100% 

1. O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

28.8% 
36.0% 
4.0% 
6 . 4 %  

20.8% 

HARDNESS TEST 

Ripiey, Klohn 8 Leonoff International Ltd. 







ZONE 111 
SOURCE No. 3 I3 

LANDFOW, AND LOCAT I ON : G l a c i o f l u v i a l  outwash a t  Bonnievi l le   Point  

on the west side o f  Eskimo Lakes. 
+MATER I AL : SAND - t r a c e   s i  1 t 
VOLUME : 50,000 cubic yards 
CONCLUSION: Source i s  low p r i o r i t y  fo r  a 1 imited 

development,  removtng  only a por t ion  of  the 

unfrozen  material  a t  the toe of the  banks. 

Envi ronmenta 1 study t s requ i red. 

1 AIRPHOTO NO. A 22936-68 SCALEt I"= 3000' (omon) I 
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3 1 3 ENV I RONMENT I 
Phys i ca 1 

The source i s  a g l a c i o f l u v i a l  outwash area  superimposed on the  coastal 

p la in   a t   B.onnisv i1 le   Point ,  on the west s ide of Eskimo Lakes 35 miles 

nor th   o f   Inuv ik .  The source  area i s  r e l a t i v e l y   f l a t ,  about 7,000 

f e e t  wide, and r ises  f rom 15 to 20 f ee t  above the lake leve l .  

Drainage  of  the  source i s  good. Part   of   the  source  surface  is 

polygonal ground, i nd i ca t i ve  of ground ice. 

The source has not been developed, 

I 
I 
I 

B i o t i c  

VegetatOve  cover i n   t he  area consists of moss and grass, w i t h  some 

dwarf shrubs about 1 foot high. Overburden of  peat and topso i l  up 

t o  23 fee t   th ick   over l ies   the   g ranu lar   mater ia l .  The banks of  

m a t e r i a l   f a l l  ing t o   t he  lake are bare. 

I 
I 

The source i s  located  in  a c r i t i c a l   w i l d 1  i f e  area,  the permanent 

fawning  ground o f  the Reindeer Herd. The area is   especia l ly   impor tant  

during  the  calving period, which must be complete before  the  herd 

begins i t s   m i g r a t i o n  to summer range, although  the Herd occupy t h i s  

area  from December 1 t o  May 15 of most years,  This i s  a l s o   p a r t  of 

the Mackenzie  Reindeer Grazing Reserve. 

The Eskimo Lakes are an impor tant   f ishery  for   lake  t rout ,   gray l ing,  

and whitef ish,   both as a source o f  food for   the  nat ive  populat ion and 

as a po ten t ia l   spo r t - f i sh ing  area. Local  inhabitants and t o u r i s t s  

,I 
I 
I 

f l y   i n to   t he   a rea   f requen t l y   du r ing   t h i  Sumner. 

313 MATERIALS AND QUANTITIES 

The source  contains sand with a t race of s i l t ,  and s i l t   w i t h  a t race 

of sand, I c e . i s  located  near  the  surface;  in  Test-Hole # 2 ,  the  ice 

a t  26 feet  depth  is massive. 

The only  recoverable  material  in  the  source i s  t ha t  exposed i n  

banks adjacent  to  the lake. Here mater ia l   that  has sloughed from 

I 
I 
t 
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the depos i t 1 les  at   the  angle of repose and is  unfrozen , a t  1 east 

near  the  surface. 

The volume o f   ma te r ia l   t ha t  can be  removed f rom  th is   source  is  about 

50,000 cub i c yards 

31 3 DEVELOPMENT 

General 

This  source  rates  very low p r i o r i t y .  The top  surface  should  not be 

disturbed because of the  h igh  ice  content and t h e   p o s s i b i l i t y   o f  

severe  thermal  erosion on t h i s  prominent  point. Much bsltter 
mater ia l   i s   ava i lab le   about  2 miles away a t  Source 312. 

Very l i m i t e d  volumes may be removed from  the bank of the lake, provided 

the  operation  could be approved by the Canadian Wi ld l i f e   Se rv i ce  and 

the  Fisher ies Branch. Special measures would  be  necessary to  prevent 

s i  1 ta t   ion  o f   the  lake.  

Accss s 

This area i s   access ib le  by t ruck only dur ing  the  winter months, 

t ravel l ing  across  the  tundra on winter  roads or across Eskimo Lakes 

an the  ice.  During  the summer, mater ia l  can be hauled from the 

source by barge t o  any point   adjacent t o  the Lakes. 

Mater ia l  Use and Handling 

Th is   mater ia l   i s   su i tab le   fo r   genera l  fill. 

The only equipment requ i red   fo r  developmknt i s  a front-end loader, 
and trucks in  w in te r  or a barge in sumner. 

St r ipp ing and Restoration 

The only recommended areas o f  excavation  are the banks adjacent t o  

the  lake, and these  are bare, Very l i t t l e  could be done t o  improve 

the grading of a depleted area. 

Special  care must be taken t o  prevent the s i l t a t i o n  of the . lake ,  whether 

from excavation Of the  unfrozen  matarlal or from  thawing and sloughing 

of the bank a f te r  exposure i n  the excavat  ion. 

- 
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(OL 1 SILT - and organics,  roots,  peat ,  etc .  

TEST HOLE LOGS 

SOURCE No. 313 

313-1 

O' 

E 

N 
P) 

O, 
IL 

1 4 '  

31 3-2 

O'  

1.5'  
(OL) SILT - and organics,   roots,  

peat e tc .  

(SP-SM) SAND - t race  s i  I t ,  f ins   un i form 
gradat ion,  some ice  crys ta ls '  
and i ncl  us ion 

14.0' 

O '  

i l t ,  t race  sand, medium 
No v i s i b l e   i c e .  1 

I 
I 
I 
I 
'1 
I 
1 
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Nbn 1 . O '  

- 2 , s '  
(c L)  CLAY 1 i t t l e  s 

p l a s t i c .  

ICE - w i t h  s i l t  inclusions.  ICE 

14.0' 

Moisture  Content 
Sample 1 depth 2 '  25 4% 



1 

I 

LABORATORY 
TEST DATA 

TEST HOLE-5OURCE NO. 313-1 

GRAIN SIZE DISTRIBUTION 

tl GRAVEL I SAND 
I I C O A R S E  1 FINE b R s E l  MEDIUM 1 FINE 1 SILT OR CLAY 

SIEVE SIZES 

1.0 o. I 
GRAIN SIZE - MI LUMETRES 

MOETURE CONTENT 
Sample 1 depth 2 '  24.8% 
Sample 2 depth 5 '  27.0% 
Sample 3 depth 10' 26.9% 
Sample 4 depth 14' 14.4% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

0.01 0.001 

HARDNESS TEST 

- 
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31 3-3 

O '  

e 

2 
lL 

14' 

31 3-4 

TEST HOLE LOGS 

SOURCE No. 313 

O '  

1.5' 
2 .5 '  

( 

8 1  4 .  O '  

( O U  

SP-SM) 

SILT - and organics,   roots,   peat ,   etc.  

ICE - c l e a r  

SAND - t r a c e  s i l t ,  f i n e  t o  medium 
graduation, some i c e   c r y s t a l s  
and inclusions 

SILT - and organics,  roots,  peat ,  etc.  

SILT - l i t t l e   c l a y ,   t r a c e  sand, medium 
p l a s t i c ,   i c e   c r y s t a l s  and 
inclusions 

(SP-SM) SAND - trace s i  1 t ,  f ine  uni   form 
gradat ion,  some i c e   c r y s t a l s  and 
inclusions 

I 
1 
1 
1 

I 
1 
I 
1 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE; NO. 313-4 

GRAIN SIZE DISTRIBUTION 

1 GRAVEL 1 SAND 
COARSE I FINE bRSEl MEDIUM [ FINE 1 SILT OR CLAY 

JIEVE SIZES' 

IO 

MOISTURE CONTENT 
Sample 1 depth 2 '  
Sample 2 depth 5 '  
Sample 3 depth 10' 
Sample 4 depth 14 '  

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1. O o. I 0.01 0.001 o. O001 
GRAN SIZE - MI LUMETRES 

29.4% 
25.0% 
24.9% 
23.0% 

HARDNESS TEST 

Rlpley, Klohn & Leunoff lntematlonal LM. 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 313-3 

GRAIN, SIZE DISTRIBUTION 

GRAVEL 1 SAND 
COARSE I FINE b R S E l  MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

IO 1.0 o. I 0.01 0.001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 5 '  30.2% 
Sample 2 depth 10' 20.6% 
Sample 3 depth 14 '  21 . I %  

ORGANIC CONTENT J-IARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Rlpley,  Klohn b. Leonoff Internetional Ltd. 



31 3-5 

O' 

c 
?I e 
LL 

1 4 '  

TEST HOLE LOGS 

SOURCE No. 313 

O' 
1 . O '  

14. O '  

Moisture Content 

Sample 1 depth 2 '  37.7% 

SILT - and organic,   roots,  peat ,  etc. 

(ML) S l t f  - little c lay ,  trace sand 
medium p l a s t i c ,  some ice 
c r y s t a l s  and inclusions 
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' ZONF' lil 
SOURCE No. 314 

LANDFORM AND LOCATION: Post-glacial fluvial terraces  about 1 mile 

west o f  Eskimo Lakes. 

MATER I AL : SAND - and gravel. 
VOLUME : 3,000,000 CU. yds. at least. 
CONCLUS I ON : Source Is suitable for  development for general 

f i l l  but care must be taken t o  prevent contamination 
of  the  adjacent stream. An environmental  study 
will  probably  be  required  to determine  the method 
of development least disturbing t o  wildlife. 

Ripley, Klohn a Leonoff htamatlqnal Ltd. 
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Phys i ca 1 

This  source 

- 3 1 4 ENV I RONMENT 

i s  a group of  post-g lac ia l   f luv ia l   ter races  ad jacent  t o  

a small  stream  discharging  to Eskimo Lakes a t  a po int  28 miles  north 

o f  Inuvik.  The major  terrace  is about 4,000 f e e t  by 3,000 feet 

located 1 m i l e  upstream  from the Lakes. 

Drainage of  the  source  is good, w i t h  no  ground ice  encountered  within 

the top 3 t o  4 feet  during  the  reconnaissance i n  September. The  pond 

adjacent  to  the  large  terrace, and the  polygonal  ground  pattern up- 

stream, ind icate the prevalence  of  ground  ice. 

The source has not been developed. 

B i o t i c  

Vegetative  cover over the  source  area is   most ly  moss and l ichens  wi th  

a few scattered dwarf shrubs, Spruce t ress up t o  40 feet  high  occur 

i n  the   gu l l ies  and val leys.  

- 

* This   source   l ies   in  a c r i t i c a l   w i l d l i f e  area, the permanent fawning 

ground of  the Reindeer Herd. The area i s   especia l ly   impor tant   dur ing 

the  calving  period,  which must be complete  before the Herd begins i t s  

migra t ion   to  summer range, although  the Herd  occupy t h i s  area from 

December 1 to  May l 5  o f  most years.   Th is   is   a lso  par t  of the Mackenzie * 

Reindeer  Grazing  Reserve. 

The Eskimo Lakes are an important  f ishery for lake  t rout ,   gray l lng,  and 

whitef ish,   both as a source of food  for   the  nat ive  populat ion and as 

a po ten t ia l   spo r t - f i sh ing  area. Local inhabi tants and t o u r i s t s   f l y  

in to   the  area  f requent ly   dur ing  the summer, 

The small  stream  adjacent t o   t h i s  source i s  about 20 feet  across and 

fast- f lowing, and may be important to t h e   f i s h e r y   i n  Eskimo Lakes. 

I n  any case  the development of  the  source must be conducted so tha t   the  

stream i s   n o t   f o u l e d   w i t h   s i l t  and other  debris. 

I '  

Rlpley, Klohn & Leonoff lntematlonal Ltd. - 



314 MATERIALS AND QUANTIT I ES 

This  source was examined during the reconnaissance of September, 1972. 
The t ime   ava i l ab le   f o r   d r i l l i ng   du r ing   t he   f o l l ow ing   w in te r   d id   no t  
permit  further  examination, so the evaluat ion of t h i s  source i s  based 

on t h r e e   t e s t   p i t s  and the   sur f i c ia l   examinat ion   o f  banks eroded  by 

the stream.  Exposures o f  undis turbed  granular   f luv ia l   mater ia ls  

ranging  f rom  f ine sand to  medium gravel were noted  on  the  slope  to 

60 feet  below  the  terrace  surface. 

The sand and gravel exposed i n   t h e   t e s t   p i t s  extends t o  some depth i n  

the  deposit,  however i t  has been assumed tha t   on ly  15 fee t  can  be removed 

from the  top  o f   the  ter race  wi thout  danger t o   t h e  bank s t a b i l i t y  and 

p u r i t y  of the  adjacent  streams. 

The mater ia l  ranges from  coarse  gravel to f i n e  sand, w i t h  a t race 

of s i l t .  

The petrographic  analysis of gravel from Test P i t  C indicates  the 

mater ia l  t o  be about 60% hard sound stone,   most ly   quar tz i te   wi th  some 

sandstone, grani te,   quartz and chert. The unsound or s o f t   r o c k   i s  40% 

of the t o t a l ,  and consists of sof t  sandstone, sof t  l imestone,  ironstone, 

and shale. 

The recoverable volume o f  m a t e r i a l   i n  the one terrace recommended f o r  

* development i s   a t   l e a s t  3,OOO,OOO cubic  yards. An addi t ional  volume 

may be  developed i n  smaller  terraces, sbme of  them upstream  from  the 

source  area,  but  thesg are probably spot ty  i n  mater ia l   qua l i t y  and more 

d i f f i c u l t   t o  develop. 

31 4 DEVELOPMENT 

Genera 1 

The large terrace  north of  the  small pond i n   t h i s  source i s   s u i t a b l e  

f o r  development f o r  general f i l l .  

When excavat ing  th is  terrace it w i  1 1  be necesqaiy to  leave  the banks 

o f  streams in tac t ,  by leaving a berm o r  dyke between the  stream and 

the  excavation. 

Rlpley, Klohn & Leanotf lntematlonal LM. 



Development must be preceded by an  environmental  study to determine 

whether or how the  operation  could be conducted without  excessive 

d i s rup t i on  o f  w i ld1   i fe .  

Access 

The source i s  accessible by t ruck   on ly  i n  winter  t ime,  haul ing  over 

the  tundra on winter  roads or over  the Eskimo Lakes on the  ice.  Durin'g 

the summer, i t  will be feas ib le   to   hau l  by t ruck  to  load  barges on the 

lakeshore,  thus making the source ava i l ab le  t o  any point  around  the 

lakes. It should be pointed out,  however, t ha t   t h i s   sho r t  road will 

c r o s s   d i f f i c u l t  ground and will be expensive to bui ld .  

Mater ia l  Use and Handling 

The mater ia ls   in   th is   source are  recommended for  general  fill and road 

construct ion,   but   are  not   sui table  for   aggregate or f o r  base course 

i n  roads  because of  the  h igh  propor t ion  o f  unsound rock. 

Equipment requ i red   f o r   t h i s  development i s  the  usual assembly of 

doter  with  r ipper  attachment,  front-end  loader, and trucks, wi th  the 
possib le   addi t ion of a barge fo r  summer t ransportat ion.  

St r ipp ing and Restoration 

- 

The terrace i s  wel l  above the  flood  stages  of  adjacent  streams, so 
i t  should be recovered  for  vegetation. 

Before an area o f  t h i s  source i s  developed,  the  organic  ground  cover 

and topsoil,  generally  lass  than 1 foot th ick ,  must be s t r ipped and 

stockpi led on the  slopes away from  the  streams, t o  be replaced  over 

the  depleted  areas  after  excavation. The area exposed a t  anytime 

should be kept to a minimum, in   order  t o  1 imit the  disturbance  of  the 

thermal  regime a t  depth. 

No large  area  of  ground ice  should be exposed on  slopes, because o f  

sloughing and d i f f i c u l t   r e s t o r a t i o n .  I f  exposed, such  an  area must 

be  recovered wi th   granular   mgter ia l   a t  once. 

Pa r t i cu la r  care must be exerc ised  in   res to r ing   th is  source, because 

i n s t a b i l i t y   i n   t h e  ground ice  conta ined  wi th in   the banks could  lead 

t o   s i l t a t i o n   i n   t h e  streams, and so in the Eskimo Lakes. 

Ripley, Klohn b Leonoff International Ltd. 



TEST PIT LOGS 
SOURCE NO. 314 i 

3 14-A 

organic,  and peat 

and grave l ,  max., l&", rounded t o  
subangular, we1 1 graded 

314-B  

O '  

4. O' 

(sw) SAND - trace gravel ,  layered,  coarse to  
f i  ne sand, we1 1 graded 

l '  

3 14-C 

O '  

( S P I  iAND - 1 .0 '  

(SW) SAND 

- some organic matter, f ine ,  uniform 

- and gravel,  layered,  we l l  graded, clean 

Rlpley, Klohn & b n d f  Intematlonrl LW. 



GRAIN SIZE DISTRIBUTION 

LABORATORY 
TEST DATA 

SOURCE Na& 

MOISTURE CONTENT 

P i t  A depth 0.3' - 2.0' 
P i t  C depth O '  - 4 . 5 '  

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
Sample C depth 1 '  - 3 '  
Q u a r t z i t e  - 27% 
Sands tone-sof t - 19% 
L îmes tone- sof t - 1 7% 
Limestone-hard - 9% 
Sands tone- hard - 9% 

. .. 

I .O o. I 0.001 
MAIN SIZE - MILUMETFIES 

5 .6% 
2.9% 

HARDNESS TEST 

Gran4 t e  - 5% 
Chert - 4% 
Qua r t z  - 4% 
I rons  tone - 3% 
Shale - 3% 

Tota 1 100% 
- 

Rlpley, Klohn h n M  lnturnatlonrl Ltd. 



The mois ture  content   wi th in   Test   Hole # 1  ranged  from 6% t o  73%, w i t h  

no  v is ib le  ice  reported.  Test  Hole #3 contained a simi lar   percentage 

of  moisture, and i c e   c r y s t a l s  were  observed. 

The 

es t  

the 

cub 

volume of r e c o v e r a b l e   m a t e r i a l   i n   t h i s   s o u r c e   i s   d i f f i c u l t  to 

imate,depending as i t  does on the  occurrence of  i c e  and silt i n  

top  stratum, but i s  expected to  be  between 500,000 and 1,000,000 

i c  yards. 

325 DEVELOPMENT 

Genera 1 

This  source i s  ra ted  low p r i o r i t y  for development, a l  though i t  may 

be  used to  supply  smal l   volumes  to  local  projects.  The source i s  

v e r y   e r r a t i c   i n   n a t u r e ,  some of the  gravel  and sand i s  covered  by 

i c e - r i c h  s i l t ,  and a superior  source i s  located  on ly  2 mi les  to the 

nor th .  

Any development of  this  source  would  be  preceded  by an environmental 

study because of t h e   c r i t i c a l   w i l d l i f e   a r e a   i n   w h i c h  i t  occurs. 

Access 

Th is   a rea   i s   access ib le  by t ruck   on l y   du r ing   t he   w in te r  months, 

t r a v e l l i n g  across the  tundra on winter  roads or across Eskimo Lakes 

on the  ice.  During  the  summer,material can be  hauled from the  saurce 

by  barge t o  any point   adjacent  to  the  Lakes. 

Mater ia l  Use and Handling 

The mater ia l   f rom t h i s  source can be 

cons t ruc t ion .  The e r r a t i c   n a t u r e  of  

i f i ca t ion   aggregate   opera t ion   very  d 

used fo r  general f i l l  and road 

the  deposit  would make a spec- 

i f f i c u l t  t o  e s t a b l i s h  and maintain. 

The equipment r e q u i r e d   f o r   t h i s  development  would  be the  usual  assemb- 

l y  o f  dozer wi th  r ipper  at tachment,   f ront-end  loader,  and t rucks.  

Summer haulage would  require the a d d i t i o n  of  a barge on the Lakes. 

The operat ion  would  requi re   carefu l   p lanning.  To begin  wi th ,   the 

low-lying  ground between h i l l o c k s  i s  i c e - r i c h   s i l t ,  and would de- 

qlpby, Klohn & Leonoff international Ltd. 



grade  rap id ly  i f  d is tu rbed.  Roads would have t o  avo id   the   wors t  o f  

these  areas  or  cross them on an embankment. Secondly,   the  operat ion 

could  not  be permi t ted   to   po l lu te   the   lake   o r   smal l   s t ream,  and f o r  

t h i s  purpose a subs tan t i a l  berm of  f rozen  ground  must  be  lef t   between 

the excavat ion and the natural   drainage  channels.  

S t r i p p i n g  and Restorat ion ." 

Af ter   the  areas  conta in ing  su i tab le  granular   mater ia l   have been i d e n t i -  

f i e d  i t  will be necessary t o   s t r i p  t h e  s i l t y   l a y e r   f r o m   t h e   s u r f a c e ,  

the   s t r ipp ing   vary ing   f rom 1 foo t   to   over  44 f e e t .  T h i s  m a t e r i a l ,   p l u s  

the  organic   cover   wi th  i t ,  must be s tockp i l ed   f o r   rep lacemen t   a f te r  

the granu lar   mater ia l  has  been  removed. All banks must be  graded t o  

a s tab le   s lope,  and the  depleted  areas  graded  to a smooth contour,  be- 

fo re   t he   t opso i l  i s  replaced. 

S tockp i l es   o f   t opso i l ,   g ranu la r   ma te r ia l ,  and i c e  must be located 50  

they will no t   d ra in   i n to   t he   na tu ra l   d ra inage   sys tem,   i n  order t o  avo id  

s i l t a t i o n   o f   t h e   s t r e a m  and  lake. 

The environmental  study  that  precedes any development may recommend 

a d d i t i o n a l   r e s t o r a t i v e  measures. 

I 

Ripiey,  Klohn 8 Leonoff International Ltd. 
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TEST HOLE LOGS 

SOURCE No. 325 

O '  

c 
N 
al 

e 
u, 

15' 

1 I 

O '  
1 . O '  

3 . 5 '  

15.0'  

SILT - and  organics, roots, peat ,  e t c .  

SAND - t r a c e   g r a v e l ,   t r a c e   s i l t ,   w e l l  
graded, no v i s i b l e  ice., d ry  
and loose. 

GRAVEL - and  sand, trace s i l t ,   w e l l  
graded, dry and loose, no 
v i s i b l e   i c e .  

O '  
0.5' (OL) S ILT - and  organics, roots, peat ,  e t c .  

vsvx 

7 .0 '  

I C E  

15.0' 

(ML) SILT - some c l a y ,   i c e   l e n s i n g  and 
inc lus ions ,  medium p l a s t i c .  

ICE - t race s i l t   l e n s i n g  and inc lus ions .  

Mois ture Content 
Sample 1 depth 5 '  25.7% 

Riplk~~.Klohn..& Leonoff Internationd Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 325-1 

GRAIN SIZE OISTRIBUTION 

il GRAVEL I S A N D  
[ I c O A R S E  1 FINE W R S E l  MEDIUM I FINE 

SILT DR CLAY' 

SIEVE SIZES 

MOISTURE CONTENT 
Sample 1 depth 2 '  7 . 2 %  
Sample 2 depth 4 '  4.6% 
Sample 3 depth 6 '  4.9% 
Sample 4 depth 8" 6.8% 
Sample 5 depth 10' 7.3% 
Sample 6 depth 1 5 '  4 .9% 
ORGANIC CONTENT 

GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Rlpley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE No. 325 

325-3 

O '  

C 
al 
N 
O 

30 ' 

vs  

O' 
1 .O' 

SILT - and 

SILT - and 

organics ,  r o o t s ,  p e a t ,  e t c .  

ICE lenses. 

4.5' 

(GW) GRAVEL - and sand, t r a c e  s i l t ,  well 
graded, some ice c r y s t a l s .  

16.0' 

ICE - t race  soil inclusions. I C E  

30.01 

R l a l w .  Klahn B Leanaff  lnternatlanel  Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 325-3 

GRAIN SIZE" DISTRIBUTION 

r GRAVEL S AND 
C O A R S E  I FINE b R S E l  MEDIUM I FINE 

SIEVE SIZES 

SILT OR C L A Y  ' 

" 
100 IO 

MOISTURE CONTENT 
Sample 1 depth 6 '  9.0% 
Sample 2 depth 8' 4.7% 
Sample 3 depth 10' 7 .3% 
Sample 4 depth 1 5 '  4.7% 

ORGANIC CONTENT 

1. O o. I 0.01 0.001 O O001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

PETROGRAPHIC  ANALYSIS 

Riplsy, Klohn & Leonoff international Ud. 
.- ". . - I 



325-4 

O' 

c a 
N e 
LL 

15' 

TEST HOLE LOGS 

SOURCE No. 

I ICE I vx 3 . 0 '  (ML) 
4.0' 

L 15.0' 

325 

SILT - and organics,  roots, peat ,  e t c .  

ICE - trace s i l t  lensing. 

SILT  - little g r a v e l ,  some ice  inclusions. 

I C E  - trace silt inclusions. 

Ripley, Klohn & Leonotl lntemrtionel Ltd. 



seam. Other  readings  are  comparable. 

The volume of recoverable  mater ia l  depends on the  occurrence of 

i c e  and i c e - r i c h   s i l t ,  and i s  impossible t o  est imate  accurate ly ,  

bu t  i s  probably  about 1,000,000 cubic  yards. 

327 DEVELOPMENT 

General 

Because o f   t he   na tu re  of  t h i s   d e p o s i t  i t  i s  no t  recommended for  

large-scale  development. I t  may, however,  be v a l u a b l e   t o   l o c a l  

projects  for   the  supply  of   general  fill. 

An environmental  study will be required  before  development can 

proceed.  Special measures will be required  to  prevent  Contaminat ion 

of Eskimo Lakes. 

œ 

Access 

This  area i s  access ib le   by  t ruck  on ly   dur ing  the  winter  months, 

t ravel l ing  across  the  tundra on winter  roads  or  across Eskimo Lakes 

on the  ice.   Dur ing  the summer, ma te r ia l  can be hauled  from  the 

source  by  barge t o  any po in t   ad jacent   to   the  Lakes. 

Ma te r ia l  Use and Handling 

Some o f  the  gravel   tested  on  th is   source  is   wel l   graded and apparent- 

l y  a h i g h   q u a l i t y   m a t e r i a l .  Because of  t h e   e r r a t i c   n a t u r e   o f   t h e  

deposit,  however, i t  i s   l i k e l y   t h a t   o n l y  a small   operation  can be 

based on the  source, and that   on ly   genera l  f i l l  can be produced  succ- 

essful l y .  

The i c e - r i c h  s i l t  ove r l y ing  much o f   t he   g rave l  must  be r ipped  before 

excavation. Because the  th ickness o f  t h i s   m a t e r i a l  may be substan- 

t i a l  the  disposal may be a serious  problem. 

The gravel  can probably be excavated and hauled a t  once a t  any t ime 

of the year. 

The equipment r e q u i r e d   f o r   t h i s  developmeAt i s  the  usual  assembly 

of dozer wi th  r ipper  at tachment,   f ront-end  loader,  and t rucks.  

I -  

Rldrv. Klohn d Leonoff Intemntionni  Ltd. 



I 
l 

Str ipp ing  and Restoration 

The stockpi les o f  i c e - r i c h  s i l t  and topso i l  must be located so t h a t ,  

when thawing,  they do not d r a i n   d i r e c t l y   i n t o  one o f  the small  gul- 

l i e s  leading to the E s k i m o  Lakes. A f t e r   t h i s   m a t e r i a l  has thawed 

and drained i t  should be replaced  over  areas  that  have been depleted 

and graded smooth. All banks must be graded to a s t a b l e  slope,  then 

covered w i t h  topsoi l  o r  s i l t ,  

Ripley, Klohn 6. Leonoff international Ltd. 



TEST HOLE LOGS 

SOURCE No. 327 

" 

v s v x  

- 

N f  

O '  (01) S I L T  - organics, roots, peat ,  etc. 
. s t  

(ML) S ILT - some 
1 i t t  
i ce 

gravel,  little sand, 
le clay, medium p l a s t  
lenses and inclusions 

(GP) GRAVEL - some  sand, t race  s i 1 t , 
coarse graded, no visible 
ice.  

30.0' 

I 

l 
Rlplsy,  Klohn a Leonoff lntamatlonrl LW. 



327- 1 

-" 

vsvx 

N f  

TEST HOLE LOGS 

SOURCE No. 327 

O' (OL) SILT - organics,  roots, peat ,  etc. 
0 5 '  

' I (ML) S ILT  - some g r a v e l ,  little sand, 
little  clay,  medium  plastic, 
ice lenses and inclusions. 

7.0 '  

(GP) GRAVEL - some  sand, trace s i  1 t , 
coarse graded, no visible 
ice. 

30.0' 

Rlpley, Klohn 6 konoff Intemational Ltd. 
i 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE MO, 327-1 

GRAIN SIZE DISTRIBUTION 

SILT OR CLAY 

SIEVE SIZES 

lo0 IO 1.0 o. I 0.01 o. O0 I O. i)OQ I 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  19.1% Sample 6 depth 25' 4.3% 
Sample 2 depth 8 '  5,7% Sample 7 depth 30' 4.7% 
Sample 3 depth 10' 5.2% 
Sample 4 depth 1 5 '  5.0% 
Sample 5 depth 20 '  4.4% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn & Leonoff Intatwlatlonal Ltd. 
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327-2 

327- 3 

O' 

C 
P) 
N e 
I& 

14' 

TEST HOLE LOGS 

SOURCE No. 327 

O' 
.25' 

7.0' 

9.0' 
(ML) 

S ILT - organics,  roots, peat ,  etc. 

GRAVEL - Some sand,  trace si 1 t, some 
cobbles, well graded,  no 
visible ice. 

SILT - and i c e  lenses and 
i n c l u s i o n s .  

ICE - clear. 

14.0' 

O' 
(OL) SILT - and  organics, roots, p e a t ,  etc. 

I C E  - and s i l t  inclusions. 

c 
N 
o) 

2 
LL 

14' 

Rlplry, Klahn 6 Leonoff International LW. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 3,27-2 

GRAIN SIZE DISTRIBUTION 

31 GRAVEL I S A N D  
E ~ C O A R S E  1 ,FINE ~ R S E !  MEDIUM I FINE 

I 

SILT OR C L A Y  

- SIEVE SIZES 

I. O O. I 0.01 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2' 7.0% 
Sample 2 depth 5' 6.1% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Rtpley, Klohn LL Leonoff lntrrmtional Ltd. 



TEST HOLE LOGS 

SOURCE No. 327 

327-4 

O '  

c 
N 
al 

e 
LL 

1 4 '  

O '  
. 25 '  

3.0' 

(ML 1 

SILT - and organics,   roots,   peat ,  e t c .  

GRAVEL - and sand, t r a c e  s i l t ,  well 
graded, dry and loose, no 
v i s i b l e  ice.  

SILT and ICE lenses and inclusions,  
low p l a s t i c .  

14.0' 

Rlpley, Klohn & Leonoff Intrmatlond LM. 



LABORATORY 
TEST DATA 

1 

TEST HOLESOURCE NO. 327-4 

GRAIN SIZE DISTRIBUTION 

il GRAVEL - S A N D  
! ] C O A R S E  1 FINE   AR SE^ MEDIUM I I FI NE :ill_T OH CLAY 

SIEVE SIZES 

1.0 o. I 0.01 o. O0 I 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2' 4.0% 

ORGANIC CONTENT HARDNESS TEST 
~. 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn & Leonoff International Ltd. 









1-40 1 A ENV I RONMENT 

Phys i ca 1 

This  source i s  a group  of  small kames located i n  r o l l i n g   m o r a i n a l  

te r ra in   about  6 mi les   no r th  of Inuvik,  near  the  southern end of 

Caribou H i l l s .  The kames a re  a s e r i e s   o f   h i l l o c k s  10 t o  15 f e e t  

h igh ,   d i s t r i bu ted   ove r  an area about 6,000 f e e t  by 2,000 f e e t   t h a t  

i s  b isec ted  by a smal l  stream f l ow ing  i n  a deeply   inc ised  va l ley.  

Flow s l i d e s  were  observed i n  the upper reaches of  t h i s  same va l l ey ,  

i n d i c a t i v e  of the  prevalent  ground  ice. The source  slopes  toward 

the  Mackenzie  Delta, and the  surface Is wel l   drained. 

This  source has no t  been developed. 

B i o t i c  

The v e g e t a t i o n   i n   t h i s  area i s  a dense ground  cover of  moss and 

some dwarf shrubs. The t rees  that grew here have  been  destroyed 

by fo res t   f i r es ,   l eav ing   on l y   t he   cha r red  stumps. 

This   source  l ies   wi th in   the  western  boundary o f  the  Mackenzie 

Reindeer  Grazing Reserve,  and i s  1 m i l e   o u t s i d e   t h e   c r i t i c a l  

Mackenzie  Delta  trapping  area. I t  l i e s  on the  border of, the   lnuv ik  

Devel opment Control Zone. 

The source i s  not   loca ted  i n  any c r i t i c a l   w i l d l i f e  tone. 

I-401A MATERIALS AND QUANTITIES 

The mater ia l  i n  th i s   sou rce  i s  m a i n l y   s i l t   w i t h  some sand and some 
gravel. Some g r a v e l   l t e s  on the  surface,  probably a f a l s e  

i nd i ca t i on   o f   t he   pe rcen tage   o f   g rave l  t o  be  found  beneath  the 

surface. 

Ice i s  preva len t ,   w i th   lens ing   near   the   sur face  and massive  ground 

i c e   a t  depth. 

+ Rlpley, Klohn & Leonoff lnternatlonal Ltd. 
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325 ENVI RONHENT 

Phvs i ca l  

Th is  source i s  a g l a c i o f l u v i a l   t e r r a c e  on  the  southwest  shore of  the 

Eskimo  Lakes about 30 m i les   no r th   o f   I nuv i k .  The t e r r a i n  i s  i r -  

regu la r  and cut  by  several   gul l ies.  The southern and eastern bound- 

a r ies   o f   the   source   a re  formed  by a small   stream  f lowing to the  Lakes. 

The Source i s  about 3 miles  long  by 1 mile  wide.  Drainage i s  gen- 

e r a l l y  good, although  small  areas  of  polygonal  patterned  ground  in- 

d icate  ground  ice.  The source has not been developed. 

B i o t i c  

Vegetative  cover i n   t he   a rea   cons i s t s  o f  moss and grass, w i th  some 

dwarf  shrubs  about 1 foot  high.  Spruce  trees as much as 40 fee t   h igh  

can be found i n   t h e   g u l l i e s .  

The source i s   l o c a t e d   i n  a c r i t i c a l   w i l d l i f e  area,  the  permanent fawn- 

ing  ground  of  the  Reindeer Herd. The area i s  especia l ly   impor tant  

dur ing  the  calv ing  per iod,   which must be  complete  before  the  herd 

begins i t s  migra t ion  to  Sumner range,  although  the Herd  occupy t h i s  

area  from December 1 t o  May 15 o f  most  years.  This i s  also p a r t   o f  

the  Mackenzie  Reindeer  Grazing Reserve. 

The Eskimo  Lakes a re  an impor tan t   f i she ry   f o r   l ake   t rou t ,   g ray l i ng ,  

and wh i te f i sh ,   bo th  as a source  of  food fo r   t he   na t i ve   popu la t i on  

and as a potent ia l   spor t - f ish ing  area.   Local   inhabi tants  and tour -  

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

325 MATERIAL AND QUANTITIES 

The mate r ia l   i n   t h i s   sou rce  i s  ve ry   e r ra t i c .  Test Holes #2 and #4 
encountered  massive  ice  at  shal low  depths  without  encountering any 

granu lar   mater ia l .  The other  two ho les   ind ica ted   subs tan t ia l  

depths o f   g rave l .  The grading  reported for Test  Hole # l  i s  53% 
gravel ,  44% sand,  and 3% s i l t .  Test  Hole #3 i n d i c a t e d   s i m i l a r  

mater ia l ,   but   here  the  granular   mater ia l   is   covered by 34 f e e t   o f  

s i l t  and ice. 

Ripley, Klohn & Laonoff international Ltd. 



327 ENVIRONMENT 

Phys i ca 1 

This  source  is a glac io f luv ia l   deposi t   located on the  southwest  shore 

o f  Eskimo Lakes, 32 miles  nor th   o f   Inuv ik .  The Source i s  about 2 

mi les  long and 3,000 feet  wide, 

The sur face  o f   the  source  is   i r regular ,   w i th  many h i l l o c k s  and small 

gu l l i es   d ra in ing   t o   t he  Lake from  the numerous small  lakes  located on 

the  western  side. Some areas show a polygonal  ground  pattern. 

The drainage  of  the  granular material i s  good 

been developed. 

B i o t i c  

, and the  source has not 

Vegetative  cover i n   t h i s  area  consists o f  moss and l ichens,   wi th  

scattered  dwarf  shrubs. 

The source i s   l oca ted   i n  a c r i t i c a l   w i l d l i f e  area,  the permanent 

fawning  ground o f  the Reindeer Herd, The area is   especia l ly   impor tant  

during  the  calvtng  period,  which must be complete  before  the Herd 

begins i t s   m i g r a t i o n  to  summer range, although  the Herd occupy t h i s  

area from December 1 t o  May 15 o f  most years.   This  is   a lso  parr   of  

the Mackenzie  Reindeer Grazing Reserve. 

The Eskimo Lakes are an impor tant   f ishery  for   lake  t rout ,   gray l ing,  

and whitef ish,   both as a source of food  for   the  nat ive  populat ion and 

as a potent ia l   spor t - f ish ing  area,   Local   inhabi tants  and t o u r i s t s  

f l y   i n t o   t h e  area  frequently  during  the summer. 

327 MATERIALS AND QUANT I T  I ES 

This Source i s   ve ry   e r ra t i c .   l es t   Ho le  # 1  penetrated 23 f e e t  o f  

well-graded  gravel and sand,  but above the  gravel   is  7 feet   of   f rozen 

s i l t .  All four  holes  penetrated  ice-r ich s i l t  or c lea r  

gravel was exposed near the  surface i t  was found t o  be a 

depos i t 

Where gravel was encountered i t  was p r a c t i c a l l y  f ree  of  

mois ture  contents   ln   lest   Hole # 1  varied  from 4 %  t o  54% 

ce. Wherever 

shallow 

ce.  The 

i n  the  gravel 

I 
I 
I 

I 
I 

Rlpky, Klohn 6 Leonoff Intematlonrl Ltd. 



1-401 A DEVELOPMENT 

Genera 1 

Because o f  the poor q u a l i t y   o f   m a t e r i a l  and the  massive  ground  ice 

d iscovered  in  some test -ho les,   th is   source i s  no t  recomnended 

f o r  development. The area  slopes  toward  the  Delta, and d is turbance 

o f  the  insulat ing  cover  over  the  ground  ice  would  lead to  sloughing 

that  would be d i f f i c u l t  t o  s t a b i l i z e .  

Access 

Access t o   t h i s  area can be accomplished by win ter   road,   fo l low ing  

the  east  channel  for  about 6 miles  f rom  lnuv ik  and then  going up 

t h e   h i l l  about 2 mi les  t o  the  source. A Sumner access road  could 

be extended  about 3 mi-les  from  the Canadian  Forces Establ  ishment, 

to  complete a road o f  8 mi les   te rmina t ing   in   Inuv ik ,  

Mater ia l  Use and Hand1 ina 

The m a t e r i a l   i n   t h i s   s o u r c e   i s  a poor  grade of general fill. I f  

excavated th is   mater ia l   would  have  to   be thawed, drained and d r ied  

be fore  i t could be used. 

S t r i p p i n g  and  Restoration 

If s t r i p p i n g  of this  source  were  attempted and the  underlying  massive 

ground  ice exposed, thermal  erosion of slopes  could be a very 

ser ious  problem  requi r ing  extens ive  restorat ion  o f   the  area.   Therefore 

development o f   t he   sou rce   i s   no t  recommended. 

Ripley, Klohn & Leonoff  International  Ltd. 



TEST PIT LOGS 
SOURCE No. I-401A 

1-401 A-A 

O'  

o. 5' 

2. O' 

3.01 

I-401A-C 

O' 

1 .O' 

2.5' 

4. O' 

O' 

1 . O 1  

4.  O' 

SILT - 
SAND - 

SILT - 

(OL) SILT - 

(ML) SILT - 

(SW-SM) SAND - 

o r g a n i c ,   t r a c e  sand 

and g r a v e l ,   l i t t l e  s i l t ,  w e l l  
graded , max 3/4" grave l  , non- 
p l a s t i c   f i n e s ,  brown 

and s a n d , f i n e ,   u n i f o r m ,  non- 
p l a s t i c ,  brown 

o r g a n i c  

t r a c e   c l a y ,  low p l a s t i c ,  brown 

some g r a v e l ,   t r a c e  s i  1 t ,  we1 1 
graded,  brown 

SILT - o r g a n i c ,  and peat  

SILT - and  sand,   t race  gravel ,  low 
p l a s t i c ,   g r a y i s h  brown 

Rlpley, Klahn & Leonoff lnternatlonal Ltd. 



TEST PIT LOGS 
SOURCE NO. I -401A 

I-401A-0 

O' 

- 1 .O' 

3.0' 3 . 0 '  

1-401 A-E 

S I L T  - o r g a n i c ,  moss, t r a c e  sand 

SAND - some g r a v e l ,  some s i 1  t ,  
w e l l   g r a d e d ,  low p l a s t i c .  
grey  i sh  brown 

O' (OL) s I LT - o r g a n i c ,  moss - .5' 
.(SW-SM) SAND - and g r a v e l ,  t râce s i  1 t ,  we1 1 

graded,  max 3/4", grave l  , brown - 2.0' 
(ML) S ILT - and sand, f ine,  uni form,   sa tura ted ,  

3.01 n o n p l a s t i c  

1-401 A-F 

I 
O'  O' 

C 
PI 
N 

? 
& 

3 
C 

2.5' 2 . 5 1  

(OL) S ILT - o r g a n i c ,  l i t t l e  sand,   t race  
f i n e   g r a v e l  



LABORATORY 
TEST DATA 

TEST PIT-SOURCE NO. I-401A 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
C O A R S E  I FINE ~ R S E ~  MEDIUM 1 FINE SILT OR CLAY 

SIEVE SIZES 

lo0 IO 

MOISTURE CONTENT 
Test  P i t  A Depth 0.5' - 2 '  
Test  P i t  A Depth 2 '  - 3 '  
Test  P i t  B Depth 1 '  - 2 . 5 '  
Test  P i t  B Depth 2.5' - 4 '  
Test  P i t  C Depth 1 '  - 4 '  

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1. O o. I 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

Test  P i t  I) Depth 1 '  - 3 '  9.9% 
Test  P i t  E Depth 0 . 5 '  - 2 '  6.0% 

7.4% 
12.8% 
16.0% 
5.6% 

16.0% 

HARDNE 9s TEST 

Ripby, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-401A 

1-401 A- 1 

O'  

E a) 
N 

L O 
LL 

1-401 A-2 

O' 

C 
PI 
N 

L 
O 

LL 

vx 

__1 

O' 
1 . O '  

3 .  O' 

i s  nl  
I /. v 

S I L T  - organic, peat, roots. 
SILT - trace gravel, trace  sand, ice crystals 
ICE - clear 
SAND - little gravel, some silt,. low 

plastic, ice lensing & inclusions 

SAND - and gravel, little silt, ice 
1 ens ing & inclus ions 

S I L T  - organic, peat, roots etc. 

(SM) SAND - 1 i tt le gravel, some s i  1 t ,non- 
plastic, ice lenses to 3" 

ICE - trace soil inc lusions 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-4OlA-1 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE WRSE] MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

IO 1. O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  21.8% 
Sample 2 depth 4' 33.6% 
Sample 3 depth 6 '  14.2% 
Sample 4 depth 8 '  1 1 . 1 %  
Sample 5 depth 10' 14.1 % 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC, ANALYSIS 

Ri~lev. Kbhn B Laonoff International Ltd. 
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z 

I 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-4TJlA-2 

GRAIN SEE DISTRIBUTION 

GRAVEL 1 SAND 
COARSE I FINE W E I  MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

Y 

100 IO 1.0 o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

Y 

MOISTURE CONTENT 
Sample 1 depth 2 '  8 .3% 
Sample 2 depth 4' 11.2% 
Sample 3 depth 6 '  19.1% 
Sample 4 depth 8 '  19.4% 
Sample 5 depth 10' 15.2% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

I 

Alpley, Klohn & Leonotf IWmtlonal Ltd. 
c 



TEST HOLE LOGS 

SOURCE NO. I-401A 

I -CO 1 A-3 

O' 

C 
O 
N e 
LL 

10.0 

1-40 1 A-4 

O' 

c 
al 
N e 
IL 

O' 
.75' 

SILT - organic,  roots,  peat 

(SW-SM) SAND - some gravel  trace 5 i 1 t, we1 1 
graded, d r y  and loose, no vis-  
i b l e  ice 

1 o. O '  

O' 

2.5' 

(OL) S ILT - organ'ic, roots, peat  

vxvs 

13.0'  

(SM) SAND - some gravel , some s i 1 t , 
nonplastic,   ice  lenses & 
inclusions 

ICE - t r a c e  soi 1 inclus  ions 

I 



I -  

II 
I -  

II 
I -  

I -  

LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I -401A-3 

GRAIN SIZE DISTRIBUTION 

GRAVEL 1 SAND 
COARSE I FINE -1 MEDIUM 1 FINE I SILT OR CLAY 

SIEVE SIZES 

loo IO 

MOISTURE CONTENT 
Sample 1 depth 2 '  5.3% 
Sample 2 depth 4'  5.7% 
Sample 3 depth 6 '  5.0% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1.0 o. I 0.01 0.001 0.0001 
GRAIN SEE - MI LUMETRES 

jiARDNESS TEST 

L -  Ripley, Klohn & Leonoff lntematlonal Ltd. 



LABORATORY 
TEST DATA 

TEST HOLESOURCE NO. 1-401A-4 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE 1 FINE BRSE] MEDIUM I FINE 

SIEVE s I t E S  

SILT OR CLAY 

1 0 0  IO I, O o. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Sample 1 depth 2 '  130.7% 
Sample 2 depth 4 ' *  27.5% 
Sample 3 depth 6 ' *  19.9% *Bag 1 ea ked 
Sample 4 depth 8' 18.8% 
Sample 5 depth 10' 15.3% 

ORGANIC CONTENT jiARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn & Leonoff International  Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-WA 

O' 
1 . O '  

SILT  - organic,   roots,   peat  

SILT - 50me f i n e   g r a v e l ,  some sand 
low to  med plastic, dry,  no 
v i s i b l e   i c e  

N f  

5. O' 

SILT - some f i n e  grave l ,  some sand 
low p l a s t i c ,   i c e  

vxvc 

1 3 . 0 '  
I CE 
-5.0' 

ICE - t race soil  inclusions 

le 1 depth 2 '  12.8% 
le 2 depth 4' 13.1% 
le  3 depth 6 '  23.9% 

Sample 4 depth 8 '  18.7% 

S amp 
Samp 
S amp 

Y 

Ripiey, Klohn & Leonoff International Ltd. 
-. " 



TEST HOLE LOGS 

SOURCE NO, I-401A 

O '  
1 . O '  

vxvc ' 

Nbn 7.5' - 9.0' 

SILT - o r g a n i c  r o o t s ,  peat  

SILT - t r a c e  gravel, t r ace  sand, 
med p l a s t i c ,  i c e  c r y s t a l s  and 
coat i ngs 

GRAVEL - some sand, some s i  1 t , we1 1 
graded,  no v i s i b l e  i c e  

I CE ICE - some s i l t  lenses t o  14" t h i c k  

3 0 .  O' 

Sample 1 depth 2 '  15.8% 
Sample 2 depth 4 '  20.3% 
Sample 3 depth 6 '  18.2% 
Sample 4 depth 8' g e l %  














































