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1 .  I NTRODUCT I ON 

1 . 1 Ass i gnmen t 

The Department  of   Indian  Affai rs and Northern  Development commis- 

s ioned  Ripley,   Klohn E Leonof f   In te rna t iona l   L td .   to   under take  

Stage #2 o f  a granu la r   ma te r ia l   i nven to ry ,   wh ich   i nc ludes   a l l  un- 

conso l ida ted   mater ia l  and bedrock   su i tab le   fo r   eng ineer ing   con-  

s t r u c t i o n .  The search  area  included  the  Tuktoyaktuk  Peninsula, 

Richards  Is land, and the  Mackenzie  River  Delta,  south  to Fort  

McPherson  and A r c t i c  Red River.  

T h i s   r e p o r t   p r e s e n t s   t h e   r e s u l t s   o f   t h e   i n v e s t i g a t i o n  and t e s t i n g  

of granu la r   ma te r ia l s   ad jacen t  to  t he  Community o f   inuv ik ,  N.W.T. 

The work was conducted i n  accordance  w i th   the   requ i rements   o f   the  

Stage #2 Terms o f  Reference  provided  by  the  Department  which  re- 

quested  recommendations f o r  usage,  development and r e s t o r a t i o n   o f  

each  source, The approx imate   quant i t ies  o f  g ranu la r   ma te r ia l s   re -  

q u i r e d   f o r   t h e   i n u v i k  Community were as f o l l ows :  

Fine  grained  aggregate  (sand) . . . , . 90,000 cu. yds. 

Coarse grained  aggregate  (gravel)  . . 120,000 cu.  yds. 

M a t e r i a l   s u i t a b l e   f o r   b u i l d i n g  pads, 

roads 

A u t h o r i z a t  

1972 under 

No. 714562 

1.2  Procedure 

a i r s t r i p s  e t c  . . , . . . . 3,000,000 cu.  yds. 

on t o  proceed w i t h  the  work was received September 5, 
Contract  No. OTT-72-141  and Author i ty  Reference T.B. 

The i n v e s t i g a t i v e   p r o c e d u r e   e n t a i l e d  a study  and  compi la t ion o f  

ex is t ing  geolog ica l   data  f rom  the  work of the  Geological   Survey  of  

Canada, p i p e l i n e   r o u t e   s t u d i e s ,  and other  previous  work  conducted 

w i th in   the   des ignated   a rea  by Ripley,  Klohn & Leono f f   I n te rna t i ona l  

Ltd.  
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The f i e l d  reconnaissance t o  ground-check  potential  Sources was 

done  by means o f  surface  sampl ing and hand-dug t e s t   p i t s .  Obser- 

v a t i o n s   r e l a t i v e   t o   e x i s t i n g   a c c e s s  roads,  drainage  condi t ions,  

b io t i c   env i ronmenta l   concerns  and source  development  considerations 

were made.  The reconnaissance  program  indicated  that  3 sources  for  

the Community a r e   w i t h i n  a 10 m i le   rad ius  o f  the  Community, 4 sources 

from 10 t o  17 m i les  away l i e   e a s t   o f   t h e  Community,  and 1 l i e s  about 

38 m i  l e s  t o  the  nor thwest .  

1.3 Data  Presented 

In fo rmat ion   fo r   the   g ranu lar   mater ia l   sources  i s  p resen ted   i n   t he  

fo l l ow ing   sec t i ons :  

S e c t i o n   e n t i t l e d   " I n u v i k "   i s   t h e   t e x t  of the   repor t   wh ich  

prov ides a genera l   apprec iat ion o f  s u r f i c i a l   g e o l o g y  and 

environment  in  the  area,  and  recommendations  with  respect t o  

the  use  o f   mater ia ls ,  management, development  and res tora-  

t i on   o f   t he   sou rce   a reas .  

Sect ion en t i t l e d  "Maps and Tab 1 es" p r o v i  des topograph i c maps 

showing  the   loca t ion   o f   the  Community and t h e   l o c a t i o n  o f  

the  sources f o r  the  Community. A summary t a b l e   g i v i n g   t h e  

p e r t i n e n t   i n f o r m a t i o n   r e l a t i v e  to  each  source i s  a l so   p ro -  

v i d e d   i n   t h i s   ' s e c t i o n ,   t o g e t h e r   w i t h  an exp lanat lon  o f  the  

symbols and terms  used i n   t h e   r e p o r t .  

S e c t i o n s   e n t i t l e d  "Source No. p r o v i  de  a1 1 de ta i  1s 

f o r  each   sou rce ,   i nc lud ing   t es t   p i t  and tes t   ho le   l ogs ,  

resu l t s   o f   l abo ra to ry   ana lyses  and d e t a i l s  of the  development 

and r e s t o r a t i o n   o f  each  source, 
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2 .  I NUV I K COMMUN I TY 

2.1 S u r f i c i a l  Geology 

This   area  around  lnuv ik   cons is ts  of th ree   phys iograph ic   un i ts ,   the  

Mackenz ie   De l ta   l y ing   to   the   wes t ,   the   Anderson  P la in   in   the   sou th-  

east,  and the   Car ibou  H i l l s   l y ing   on   the   eas tern   boundary  of the 

D e l t a   t o  the no r th .  

Bedrock i s  exposed a long   t he   wes t   f l ank   o f   t he   Car ibou   H i l l s  and 

s o u t h   o f   I n u v i k ,   t o   t h e   v a l l e y   j o i n i n g  Campbell  and S i t i d g i  Lakes. 

The age i s  Precambr ian   to   Ter t ia ry ,  and the Rocky H i l l s  area is 

mainly  Devonian t o  Ordovician,  with  Devonian  sandstone  dominating. 

The Anderson P l a i n  is general ly  covered  by a s i l t y  ground  moraine 

o f   var iab le   th ickness   over   the   bedrock ,   in   tu rn   covered  loca l l y  by 

more recent   g lac ia l   fea tures   (eskers ,  kames, e t c . )   l e f t  by the l a s t  
g l a c i a l   r e t r e a t .  

The De l ta   i s   p redominan t l y   recen t   s i l t   depos i t s .  Some r i v e r s   e n t e r i n g  

from the  east  have  deposited sand  and gravel i n   t h e i r  streambeds. 

2.2 Env i ronment 

The Anderson P l a i n   i s   a l m o s t   a l t o g e t h e r   c o v e r e d   b y   f o r e s t s   o f  a 

v a r i e t y  of t rees,   most ly   coni ferous.   Genera l ly   the  poor ly-dra ined 

areas  support a heavy  ground  cover of  moss. 

The a rea   eas t   o f   l nuv i k   i s   t he   W in te r  Range o f  the  Mackenzie 

Reindeer  Herd, a c r i t i c a l   w i l d l i f e   a r e a ,   T h i s   a r e a   l i e s   w i t h i n   t h e  

Anderson P l a i n ,  and  two d e p o s i t s   s t u d i e d   i n   t h i s   r e p o r t  (Sources 1-405 
and 1-406) a r e   c l o s e   t o   t h i s   c r i t i c a l   a r e a .  

A n o t h e r   c r i t i c a l   w i l d l i f e  zone l i e s   a l o n g   t h e   n o r t h w e s t   s i d e   o f  

Campbell  Lake, con ta in ing  an i m p o r t a n t   h a b i t a t   o f  the  Peregrine 
Falcon, The same general area i s  proposed  as a h o r t i c u l t u r a l   r e s e r v e  

under   t he   I n te rna t i ona l   B io log i ca l  Programme. Three  sources 

recommended f o r  cons i d e r a t i o n   o r  development ( I  -402, 403 and 404) 
a r e   i n  o r  a d j a c e n t   t o   t h e s e   c r i t i c a l   a r e a s .  
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aggregate. Roth are  

having a h igher  s i l t  

Source 1-402 i s  an e 

cons t ruc t i on  o f  lnuv 

m a t e r i a l   i n   l a r g e  vo 

now i n  use i n  connec 



Source 1-406 i s  a  remote  esker  rated low p r i o r i t y ,  and i s  recomnended 

f o r  development  only i f  a   p ro jec t  i s  planned  nearby, 

Concrete  aggregate  can be produced  from  Sources 1-402, 1-403,  and 

1-407, a1 though  the  crushed  f ine  aggregate  from  the  bedrock  sources 

w i  1 1  probably   requi re   b lending w i t h  a   na tura l  sand t o  improve  the 

workabi 1 i t y   o f  the  concrete.  The other  sources can produce  general 

f i l l and road-bu i ld ing   mater ia l .  

The pe t rog raph ic   ana lys i s   o f   g rave l   f rom  Tes t   ho le  1-407-4 i nd i ca tes  

t h a t   t h i s  i s  a remarkably sound m a t e r i a l ,   w i t h   q u a r t z i t e  (78%) and 

quar tz   (13%)   the   ma in   cons t i tuents ,   w i th   g ran i te ,   cher t  ( 3 % ) ,  and s o f t  

sandstone ( 6 % )  making up the  remainder.  Only  the  sandstone i s  unsound. 

The  volume o f  m a t e r i a l   a v a i l a b l e  t o  l n u v i k  i s  s u f f i c i e n t   f o r   p r o j e c t e d  

needs,  and  even p r o v i d e s   l a t i t u d e   f o r   c o n s i d e r i n g   a l t e r n a t i v e   d e v e l o p -  

ment plans. 

2.4 Managernen t 

Sources 1-400 and  1-402 are  near   the Community and a i r p o r t   r e s p e c t i v e l y ,  

and t h e i r   c o n t i n u e d  use  should  cause  no  ser ious  concern  for   other uses 

o f  the  surrounding  areas. The same app l ies  t o  a lesser degree t o   t h e  

development o f  Source 1-403, and s t ;  1 1  less to  Source 1-404, because 

these  are more remote  and c l o s e r  t o  the   p roposed  In te rna t iona l   B io lo -  

g i c a l  Programme reserve and falcon  sanctuary.  Both  Sources 1-403 and 

1-404 a r e   n o t   l i k e l y   t o  be developed  for  Community  use f o r  some years 

i n   t h e   f u t u r e ,   i n  any case. 

Source 1-406 o f f e r s   n o   p a r t i c u l a r   p r o b l e m s   t o   w i l d l i f e  or  f i s h ,   p r o v i d e d  

the recomnended  measures are  fo l lowed.  

Source 1-407 i s  now under 1 imi ted  development  in  a  sensi t ive  area. I t  

i s  recommended that   the  large-scale  development   o f   th is   source be pre-  

ceded  by an environmental  impact  study  to  determine  whether  and how 

such  a  development  can  proceed  without  excessive  disruption o f  t h e  

natural   environment.  
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Obvious ly   the   env i ronmenta l   se t t ing  has  a l a rge   i n f l uence  on the  

schedule o f  development o f  g ranu lar   sources   in  t h i s  area.  For  the 

immediate  future,   on  about  the  present  rate o f  use,  Sources 1-400 

and 1-407 w i  1 1  cont inue to meet the  needs of  t h e  Community. Large- 

sca le  use o f  general f i  11 w i  1 1  probably   requi re  an expansion o f  the  

p i t   a t  Source 1-402. Large-scale demand for   concrete  aggregate will 

requi   re  an expansion o f  Source 1-402 o r  o f  Source 1-407, depending on 

the   sca le  and type o f  development. 

I t  i s  recommended tha t   the   ind isc r im ina te   deve lopment   o f   g ranu lar  

sources fo r   sma l l  volumes  should be avoided, i n   o r d e r  t o  min imize  the 

impact on the  surrounding  area  and  on  other uses o f   t he   a rea .  Where 

t h e  development of a 1 arge number o f  sources  cannot be avoided, as 

f o r  example i n   c o n n e c t i o n   w i t h   t h e   c o n s t r u c t i o n   o f  a  Highway,  these 

sources must  be graded and res tored   be fore   they   a re  abandoned. 

2.5 Deve 1 opmen t 

2.5.1  General 

As descr ibed more f u l l y  under Management (2 .4) ,   the  fu ture needs o f  

l n u v i k  can probably he served  from  the  sources now i n  use, which  for-  

t u n a t e l y  have  considerable  reserves and po ten t ia l   fo r   expans ion .  

2.5.2 Access 

Sources  1-400 and  1-402 a r e   c l o s e   t o   I n u v i k ,  and a l l -weather   access  is  

assured  by  road.  Sources 1-403 and 1-404 are  somewhat f u r t h e r  away, 

b u t   a r e   a v a i l a b l e  a t  any season. 

Source 1-406 i s  about 20 m i les  away i n   t h e  Anderson P l a i n ,  and can be 

reached  only  by  winter  road. 

Source 1-407 i s  most remote o f  a1 1, 38 mi les  by a i r   f r o m   I n u v i k ,   b u t  

t r a n s p o r t a t i o n  i s  d i r e c t  and may be q u i t e  economical  by  barge  during 

the  summer months.   Winter  t ransportat ion i s  long for a  t ruck-haul ,  

bu t  i s  simple and d i rec t ,   fo l low ing   the   eas t   channe l   o f   the   Mackent ie  

River .  
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2.5.3 Mate r ia l  Uses and Hand l ing  

General f i  1 1  can  be produced  from any o f   t h e  6 sources  under  considera- 

t ion  near  Inuvik.   Only  Sources 1-402, 1-403 and  1-407  can produce 

aggregate fo r   conc re te  and aspha l t   cons t ruc t ion ,  and the  quarry  opera- 

t i o n s  w i  1 1  p robab ly   requ i re   b lend ing   w i th  a n a t u r a l  sand t o  make t h e i r  

aggregate  less  harsh  for  use in   concrete.  

The 3 quarry  operations,  Sources 1-402,  1-403  and  1-404, requ i re  more 

equipment f o r  development  than do the  granular  sources.  Source 1-403 

will r e q u i r e   d r i l l i n g  and b las t i ng   be fo re   excava t ion ,  and probably 

Sources 1-402 and 1-404 will r e q u i r e   e q u i p m e n t   f o r   d r i l l i n g  and b l a s t i n g  

t o  be ava 

a crusher 

Addi t i  ona 

as dozers 

t rucks  or 

i l ab le .  Because t h e   p i t - r u n   m a t e r i a l  i s  general 

w i  1 1  be requ i   red   f o r   nea r l y   a l l   p roduc t i on   f rom 

1 equipment w i  1 1  he requ i red   fo r   these and o the r  

f o r   s t r i p p i n g ,   r i p p i n g ,  and  grading,  f ront-end 

barges for  t r anspor ta t i on .  

The product  ion of spec i f i ca t ion   aggregate   fo r   concre te  or 

s t r u c t i o n  w i  ll requ i   re   c rush ing  and screening  equipment. 

2.5.4 S t r i p p i n g  and Restora t ion  

y qu i te   coarse ,  

these  sources. 

sou rces , such 

oade r s  , and 

aspha l t  con- 

Source 1-400 has  been i n  use f o r  many years, and the  depleted  areas o f  

t h i s  source  should be  graded,  recovered,  and  seeded fo r   revege ta t i on .  

Sources  1-402, 1-403 and 1-404 a r e   a l l   q u a r r i e s ,   w i t h   b e d r o c k   o u t -  

cropping  over  a large  area.  Only a l i m i t e d  amount  can  be  done to  

restore  these  areas,   but   the  s teep  wal ls   should be c u t   t o  a s t a b l e  

s lope and recovered  w i th  any topsoi  1 and organic   cover   that  may be 

avai lable.  Reseeding and revegeta t ion  must  be done w i th   t he   adv i ce  

o f  t h e   s t a f f   o f   t h e   I n t e r n a t i o n a l   B i o l o g i c a l  Programme, responsib le  

as they   a re   f o r   t he   rese rve   t ha t  has  been proposed  nearby 

Source 1-406 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 ,   r e q u i r i n g   s t r i p -  

ping,  replacement o f   t o p s o i l  and organic  cover,   and  reseeding  for  

speedy revegetat ion.  
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Source 1-407 i s  r e l a t i v e l y   b a r r e n ,  w i t h  no  vegetat ive  cover  on  the 

steep  s lopes. The large-scale  development o f  t h i s  source  should be 

preceded  by an environmental  study, and probably some d e t a i l e d  recom- 

mendations f o r   r e s t o r a t i o n  will be  p rov ided  a t   tha t   t ime.   In  any case 

i t  will be necessary t o  avoid  the  exposure o f  areas o f  ground  ice on 

the  s lopes o f  th i s   s teep   depos i t .  

I n   genera l ,   t he   desc r ip t i on  of  vegetat ive  cover  t o  be employed i n  

res to r ing   d is tu rbed  a reas  i s  beyond  the  scope o f  t h i s   r e p o r t ,   b u t  can 

be provided  by a b o t a n i s t   f a m i l i a r   w i t h   t h e   A r c t i c .  

More d e t a i l e d  comments concern ing   t he   s t r i pp ing  and r e s t o r a t i o n  o f  t h e  

sources   inves t . iga ted   near   lnuv ik   a re   p rov ided  in   the   d iscuss ion  o f  each 

source. 
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?EC. 
)E PTH 
FT. 1 

S T R  IPPlNG MATE RIAL EQUIPMENT 
USEAGE REQU 1 RED IRAINAGE 

IATERIAL  DISPOSAL 
NE PTH 
(FT 1 
1 
to 
3 

1 
t o  
6 

, 
Rip and  doze 
i n t o   p i   l e s ,  ! 
thaw,  load In  
t rucks  i 

eve  loped a n d  
n use  by 
ommu n i t y 

SAND - some 
gravel 
some 
s i l t  

No major  concern: Source i s  s u i t -  
ab le f o r  con t in -  
ued  use but   re-  
qu i res manage- 
men t 

iood t o  
-a i r 

'eat 
Ind 
j i l t  

tockp i 1 e 
d jacen t  t o  
i t  f o r  
a t e r   r e -  
rad i ng 

General f i 1 1  Dozer - Ripper 
Loader , 
Trucks 

30 

30 

40 

1-400 

I-401A 

250,000 

6,000,000 

ow 
0 

igh 

igh 

i 

SEE  Sac*  ON 1-400 FOR SOURCE DETAl LS 

Poor qua 1 i ty 
General f i 1 1 

ndeveloped No major  concern: iood Not recommended 
f o r  devel opment 
due t o  poor 
qual i t y  and h i g h  
i ce con t e n t  

%at  
3nd 
j i l t  

! 

I 

I 

I 
ropso i 1 
and 
s i l t  

I 
i 

; 

L 

I 
I 

Topso i 1 
and 
sii 1 t 

1 

1 

I 

i 

I 

I 

I 

SAND - some 
gravel  
some 
s i l t  

( 5  M) 

SILT - some 
gravel 
some 
sand 

(M L) 
SEE SEET IN I-401A FOR SOURCE D E T A l  L S  I [  

R i p  o r   b l a s i ,  General f i l l  Dozer-Ripper, 

doze i n t o  I 
F ine  and B l a s t i n g  

p i l e s ,   l o a d :  coarse  aggre-  equipment, 
i n   t r u c k s  ! ga tes   fo r  Loader , 

I concrete and  Trucks, 
Crush  and ; asphalt 
Screen f o r  ~ 

Crusher  and 
Screen p l a n t  

aggregate 

I 

I 

! 
SEE SICTION 1-402 FOR SOURCE D E T A l  L S  

Blast,  load:  General f i l l  B l a s t i n g  
i n t o  trucks:,  Fine  and equ i pment , 
Crush  and 

! coarse  aggre-  Loader, 

1 g a t e s   f o r  Screen f o r  
Trucks 

: concrete and Crusher  and 
aggregates 1 aspha 1 t Screen p 1 a n t  

1 

1 
1 
i 

SEE !kCTiON 1-403 FOR SOURCE DETAILS 

level oped  and 
n use 

1-402 SHALE - hard 
dense 
f rac- 
tured 

No major  concern! Source i s  su i  t- 
a b l e   f o r  con- 
t inued  develop- 
men t 

I i  1 

1i 1 

I t o c k p i   l e  
'or l a t e r  
.egrad i ng 
n p i t  

i t o c k p i   l e  
' o r   l a t e r  
-egrad i ng 
i n  p i t  

0 
t o  
2 

0 
t o  
3 

iood 

iood )eve 1 oped by 
:ontractor 
'or Dempster 
1 ighway 

1-403 LIMESTONE- 
hard 
dense 
1 ayered 

2,500,000 No major  concern Source i s  s u i t -  
able f o r   deve lo r  
ment a f t e r  
source 1-402 i s  
dep 1 eted 



EXPLANATION OF 
SYMBOLS AND TERMS USED IN THIS REPORT 

0 
0 
N 
Lo 
a, 
m 
Lo 
m a 

t 
BOULDERS I N I A  

COBBLES I N/A 

rclka, 
> 

d (u .d 

I I U  

:LEAN 
;RAVELS 
( l i t t l e  o r  

DIRTY 
ZRAVELS 
( w i t h  some 

DIRTY 
SANDS 
( w i t h  
f i n e s  

I 

I 

wL I 
WL 50% I M H 
---"- 

30% WL 50% C I 

WL 50% C H 

WL 50% 0 L 

WL 50% 0 H 

HIGHLY  ORGANIC SOILS P t  

Graph 
YMROL TYPLCAL DESCRIPTION kQ LARGER THAN 8 INCHES DIAMETER 

3-Zq 
A 3 TO 8 INCHES DIAMETER 

PLASTICITY 
INORGANIC S I L T S ,  MICACEOUS OR DIATO- 
MACEOUS, FINE SANDY OR SILTY SOILS 



". . 

SUPPLEMENTARY TERMS IDENTIFYING THE COMPOSITION OF GRANULAR SOILS 

Component I d e n t i f i c a t i o n  

GRAVEL 
SAND 
SILT 

Gravel  
Sand 
S i l t  

Terms I d e n t i f y i n g  
P r o p o r t i o n s  

.. . 
0 . .  ... 

and 
some 
l i t t l e  
t r a c e  

Def in ing  Range 
Percentage  by 

Weight 

50 or more 

35 t o  50 
20 t o  35 
10 t o  20 
1 t o  10 

CLASSIFICATION SYSTEM FOR ICE 

Non V i s i b l e  Ice 

V i s i b l e   I c e  

Less t h a n  1 i n c h   t h i c k  

V i s i b l e   I c e   G r e a t e r  
Than 1 i n c h   t h i c k  

Nf 

N bn 

Nbe 

V X  
v c  
Vr 

vs 

ICE+ 
ICE 

Poorly  bonded 

Well bonded 

Excess   I ce  

I n d i v i d u a l   i c e   c r y s t a l s   o r   i n c l u s i o n s  
I c e   c o a t i n g s  OT p a r t i c l e s  
Random o r   i r r e g u l a r l y   o r i e n t e d   i c e  forma- 
t i o n  
S t r a t i f i e d  o r  d i s t i n c t l y   o r i e n t e d   i c e  
f o r m a t i o n s  

Ice w i t h   s o i l   i n c l u s i o n s  
Ice w i t h o u t  so i l  i n c l u s i o n s  

GROUND ICE CONTENT - % BY VOLUME 

Low -<lo% Med - 10% t o  20% High ->20% 

DESCRIPTIVE SOIL TERMS 
Well graded .... having   wide   range   of   g ra in   s izes   and   subs tan t ia l   amounts  o f  a l l  

Poor ly   g raded  .. predominant ly  o f  o n e   g r a i n   s i z e .  

Coarse  Aggregate .. G r a v e l   r e t a i n e d   o n   i n c h   s c r e e n .  

Fine  Aggregate  . Sand  passing 8 i nch   s c reen .  

In te rbedded  .... composed of a l t e r n a t e   l a y e r s  of d i f f e r e n t   s o i l  o r  rock   t ypes .  

Calcareous  ..... c o n t a i n i n g   a p p r e c i a b l e   q u a n t i t i e s  of ca lc ium  carbonate .  

Organic ........ c o n t a i n i n g   o r g a n i c  matter;  may be decomposed o r  f i b r o u s .  

P e a t  ........... a f ib rous   mass  of o r g a n i c   m a t t e r   i n   v a r i o u s   s t a g e s  of decomposi- 

i n t e r m e d i a t e   s i z e s .  

t i o n ,   G e n e r a l l y   d a r k  brown t o  b l ack   i n   co lou r   and   o f   spongy  
". . . 

Ripley, Klohn & Leonoff lnternatlonal Ltd. 
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I 

SUPPLEMENTARY SYMBOLS AND NOTATIONS 

Bedrock 

Sandstone 

Shale 

Limestone 

Talus 

u1 
C 
.rl 0 
.rl 4.J 

-a 
C 
8 
a, 
H 
u 

Prefix Indicating Community 
No. Indicating No. of Test Hole (Letters "A", 

FM-501A -1 , '"2' etc, indicate Test Pits) 
\.Suffix "A" Indicating Source not to be developed 

No. Indicating Source 

Indicates Test Hole Location 

A Indicates Test  Pit Location 

4 Photograph and  Field of View 
Indicates Direction of Ground 

EXAMPLE OF SOIL LOG 
c 
0 

V (I't) ORGANIC - silty, root fibres etc. 
'e5' (SM) SAND - some gravel, l i t t l e  silt 

- 3.0' cobbles to 5" 

(SW-SM) SAND - and gravel trace silt 
well graded 
cobbles t o  6" 
brown 

lensing  at  18' 

20. 0 '  

Rlpley, Klohn & Leonoff  International Ltd. 







The v i c i n i t y  o f  the   sou rce   i s  a popu lar   recrea t iona l   a rea ,   w i th  

ski ing,   snowmobi l ing,  and h i k i n g  a t  d i f f e r e n t  seasons. 

1-400 MATERIALS AND QUANTITIES 

The m a t e r i a l s   a r e   s i l t ,  sand,  and g r a v e l   i n  a w i d e   v a r i e t y   o f  com- 

b i n a t i o n s .  The maximum p a r t i c l e   s i z e   i s   a b o u t  6 inches.  Ice  con- 

t e n t  i s  a l so   va r iab le ,   w i th   i ce   f o rma t ions   obse rved  on many ex- 

posures   in   the   p i ts .  The m o i s t u r e   c o n t e n t   i n   d i f f e r e n t  samples 

f rom  test   holes  ranged  f rom 36% to  5%. 

Much o f  the  deposi t  i s  f i n e ,   f r o m   s i l t   t o  sand w i t h   s i l t ,   a l t h o u g h  

gravel  i s  d i scove red   i n   t h in  and sca t te red   layers .   Pe t rograph ic  

a n a l y s i s   o f   t h e   g r a v e l  shows the  main  const i tuents   to   be  sandstone 

(17 t o  3 8 % ) ,  q u a r t z i t e  (36 t o  61%) w i t h  sha les tone,   g ran i te ,   cher t  

( 4 % ) ,  1 imestone, f e l s i t e ,   p y r i t e  ( l % ) ,  and ironstone  making  up  the 

rema i nder . 
The volume of mater ia l   remain ing   in   th is   source   i s   es t imated   to  be 

250,000 based  on cont inued  development   fo l lowing  the  current   prac-  

t i s e .  I f  Some c o n t r o l  were   app l ied   to   the   c reek   to   permi t  deeper 

excavat ion  the  reserves  could be  extended. 

1-400 DEVELOPMENT 

Genera 1 

The p i t  development t o   d a t e  appears t o   l a c k   p l a n n i n g ,   w i t h   s t o c k -  

p i l e s  o f  granular   mater ia l ,   waste,  and overburden  scattered among 

undeveloped  areas,  thus  making  wastage  high and r e s t o r a t i o n   d i f -  

f i c u l t .  

A manager should be a p p o i n t e d   i n   l n u v i k   t o  manage t h i s  and o t h e r  

sources  nearby.  His f i r s t  duty  should be to   superv i se  a clean-up 

and r e s t o r a t i o n  o f  depleted  areas.   His   cont inu ing  dut ies  would 

be the   superv is ion  o f  fu r ther   excavat ion .  

Access 

Year-round  access i s  assured, w i t h  the   source   loca ted   w i th in  1 m i l e  

of   the  center  o f  Inuv ik .  

Ripiey, Klohn & Leonoff international Ltd. 



M a t e r i a l  Use and Handling 

M a t e r i a l   f r o m   t h i s   s o u r c e   i s   s u i t a b l e   f o r   g e n e r a l  fill. 

Development requ i res   t he  use of a dozer w i th   r i ppe r   a t tachmen t ,  

f ron t -end  loader ,  and t rucks .  

S t r i m i n a  and Res to ra t i on  

The f i r s t  move i n   t h i s   d i r e c t i o n   s h o u l d  be t h e   r e s t o r a t i o n  of de- 

p le ted   a reas   w i th in   t he  source. Many banks up t o  20 f e e t   h i g h  

should be  graded t o  a stable  s lope,  then  covered  wi th  the  overburd- 

en t h a t  has  been s tockpi led  nearby.   Probably   these  s tockpi les 

con ta in   t rees  and roots ,   which  should  be  raked  out   dur ing  the  grad-  

i ng   ope ra t i on  and burned. F i n a l l y   t h e  graded  areas  should  be  re- 

seeded f o r  speedy revegeta t ion ,   us ing  a s e l e c t i o n  of p l a n t s  and 

methods o f   p r e p a r a t i o n  recommended by a s c i e n t i s t   e x p e r i e n c e d   i n  

A r c t i c   h o r t i c u l t u r e .  

A s  soon as p o s s i b l e   a l l   e x c a v a t i o n   i n   t h i s   s o u r c e   s h o u l d  be con- 

c e n t r a t e d   w i t h i n  a small  area, to  m in im ize   t he   a rea   t ha t   i s   d i s -  

turbed a t  any t ime.  Restorat ion  should  fo l low  c lose  behind  dev- 

elopment. 

Ripley, Klohn & Leonoff lnternatlonal Ltd. 



TEST PIT LOGS 

SOURCE NO. 1-400 

I -400-A 

(GM) GRAVEL - and sand, some s i 1 t , max 3", 
angular ,   shale,   gravel ,  non- 
p l a s t i c ,  f i n e s ,  brown 

I 

E 
Rlpley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

SOURCE NO. I-400-A 

GRAIN SIZE DISTRIBUTION 

J 

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

SlEVE SIZES 

GRAIN SIZE - MILLIMETRES 

MOISTURE CONTENT 

ORGANIC  CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

Rlpley, Klohn & Leonoff  International Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-400 

I-400- 1 

1-400-2 

0' 

0 '  
5 '  

0 '  

PO' 

SILT - t r a c e  sand, t r a c e   g r a v e l ,   i c e  
c r y s t a l s  and inc lus ions  

I C E  - 6" lens,   c lear   ice 

GRAVEL - some sand, l i t t l e   s i l t ,  
we l l   g raded ,   i ce   c rys ta l s  
and i n c l  us ions 

(SM)  SAND - and s i l t ,   l i t t l e   g r a v e l ,  low 
p l a s t i c ,   i c e   l e n s i n g  and 
i n c l  us ions 

1 .O' (P t )  SILT - organic ,  roots, peat 

Nbn ( M L )   S I L T  - 1 i t t l e   g r a v e l ,  some sand,  low 
p l a s t i c ,   t r a c e   o r g a n i c  

5.0' 

Nbn 

Nbn 

(GM)  GRAVEL - some sand, 1 i t t l e   s i l t ,  
wel l   graded, no v i s i b l e   i c e  

9.0' 

(ML)  SILT - t r a c e   g r a v e l ,   l o w   p l a s t i c ,  
no v i s i b l e   i c e  

21.0 

Ripley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-1 

GRAIN SIZE DISTRIBUTION 

COARSE I FINE COARSEl MEDIUM 1 FINE 
SIEVE SIZES 

lo0 IO 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LLIMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  24.0% Sample 6 depth 15' 37.8% 
Sample 2 depth 4' 10.0% 
Sample 3 depth 6 '  14.0% 
Sample 4 depth 8' 36.2% 
Sample 5 depth 10' 29.7% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

Ripley, Klohn & Leonoff international Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-2 

GRAIN SIZE DISTRIBUTION 

GRAVtL I SAND 
COARSE I FINE WRsEl MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

60 IO 

MOISTURE CONTENT 

Sample 1 depth 2' 28.3% 
Sample 2 depth 4' 27.2% 
Sample 3 depth 6l  1 3 . 1 %  
Sample 4 depth 8 '  13.8% 
Sample 5 depth 10' 32.7% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Ripley,  Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 
SOURCE No. 1-400 

0' 
- 1 . O '  

vxvs 

I C E  4.5' 
5.5' - 

vx 

13.0' 

N f  

S I L T  - o r g a n i c ,  peat,  roots  

SILT - 1 i t t le  g r a v e l ,  1 i t t l e  sand, 
ice   lenses  and  inc lusions 

ICE - w i t h   t r a c e  soi 1 

SAND - some g r a v e l ,  some s i 1 t ,  we1 1 
g r a d e d ,   i c e   c r y s t a l s  

(SM) SAND - l i t t l e  grave l ,  l i t t l e   s i l t  
well  graded,   dry  and loose, 
no v i s i b l e  ice 

30.0' 

Rlpley, Klohn b Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-3 

GRAIN SIZE DISTRIBUTION 

r GRAVEL S ANU 
COARSE I FINE ~ R S E ~  MEDIUM I FINE i SILT OR CLAY 

SIEVE SIZES 

100 IO 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth  2 '   12 .6% Sample 6 depth 15' 19.3% 
Sample 2 depth 4'  15.2% Sample 7 depth 20' 6.4% 
Sample 3 depth 6' 13.9% Sample 8 depth 25' 6.4% 
Sample 4 depth 8 '  14.9% Sample 9 depth 30 '  4 .9% 
Sample 5 depth  10' 28.6% 

ORGANIC  CONTENT HARDNESS TEST 

PETROGRAPHIC  ANALYSIS 

Ripley, Klohn 8 Leonoff  International Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-400 

1-400-4 

0' 
1 . O '  - 

vx 

7.0' 

N f  

ICE  

-30.0' 

(OL) S ILT - organic,  roots,  peat 

(ML) SILT - some sand, l i t t l e  g r a v e l ,  low 
p l a s t i c ,  ice  c r y s t a l s ,  and 
inc lusions 

(SM) SAND - and g r a v e l ,  some s i  1 t, we1 1 
graded,  dry and loose, no 
v i s i b l e   i c e  

(ML) S ILT - n o n p l a s t i c ,  Ice coat ings 

ICE - t r a c e  soil inc lusions 

Ripley, Klohn & Leonoff  Internatlonal  Ltd. 



LABORATORY 
TEST DATA 

TEST HOLESOURCE NO. 1-400-4 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE ~ R S E ~  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

lo0 IO 1.0 0. I 0,ot 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 

Sample 1 depth 2 '  23.5% Sample 6 depth 15'  16.2% 
Sample 2 depth 4 '  19.3% 
Sample 3 depth 6' 28.4% 
Sample 4 depth 8 '  13.9% 
Sample 5 depth 10' 16.9% 

ORGANIC CONTENT FARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-400 

1-400-5 

1. 

5. 

- 9 .  

0' 
0' 

0' 

, O '  

S I L T  - organic,  roots,  peat 

SAND - and  silt,  some  gravel, low 
plastic,  trace  ice  crystals 

S I L T  - trace  sand,  trace  gravel,  ice 
lenses  and  inclusion 

I C E  - with  trace soil lensing 

I 
1 
1 
1 
1 
t 
8 
8 
8 

I 
Io 
t 
I 
I 
I 
I 
I 
1 

e 

Rlpley, Klohn & Leonoff International Ltd. 
- 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-5 

GRAIN SIZE DISTRIBUTION 

GRAVtL I S A N D  
COARSE I FINE WRSEl MEDIUM I FINE i SILT OR CLAY 

SIEVE SIZES 

lo0 10 

MOISTURE  CONTENT 

Sample 1 depth 2 '  16.3% 
Sample 2 depth 4' 26.1% 
Sample 3 depth 6 '  15.2% 
Sample 4 depth 8 '  15.5% 

ORGANIC  CONTENT 

1 . 0  0. I 0.01 0.001 0.000 I 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

PETROGRAPHIC  ANALYSIS 

Ripley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 
SOURCE NO. 1-400 

I -400-6 

0' (OL) S I  LT - o r g a n i c  
1 .O' 

vx (SM) SAND - and s i  1 t, some g r a v e l ,  low 
p l a s t i c ,  brown, t r a c e   i c e  
c r y s   t a  1 s 

- 10.0' 

Nbn (SM) SAND - and grave  

- 16.0' 

ICE ICE - trace soi  1 ,  lenses 

30.0' 

1 ,  l i t t l e  s i l t ,  well 
graded,  no v i s i b l e   i c e  

Ripley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLESOURCE NO. 1-400-6 

GRAIN SIZE DISTRIBUTION 

GRAVEL 1 S A N D  
COARSE I FINE WRSEl  MEDIUM I FINE 

SIEVE SIZES 
SILT OR CLAY 

lo0 IO 1.0 0. I 0,OI 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE CONTENT 
Sample 1 depth 2 '  18.1% Sample 6 depth Is1 21.7% 
Sample 2 depth 4' 32.1% 
Sample 3 depth 6' 18.2% 
Sample 4 depth 8 '  12.5% 
Sample 5 depth 10'  15.7% 

ORGANIC CONTENT 

PETROGRAPHIC  ANALYSIS 

j-lARDNE$S TEST 

Ripley, Klohn & Leonoff International Ltd. 



1-400-7 

0 '  

5 
2 
N 

LL 

15.0' 

1-400-8 

TEST HOLE LOGS 

SOURCE NO. 1-400 

0'  

1 . O '  

5.0' 

7.0' 

15.0' 

0' 

1 .O' 

vxvs 

7.0' 

ICE 

15.0' 

Sample 1 depth 2 '  55.1% 
Sample 2 depth 4 '  33.4% 
Sample 3 depth 6' 30.5% 

SILT - organic ,   roots ,  peat  

SILT - t race   g rave l ,   t r ace  sand, 
med p l a s t i c ,   i c e   c r y s t a l s  
and inc lus ions  

GRAVEL - some sand, l i t t l e   s i l t ,   w e l l  
graded,  no v i s i b l e   i c e  

ICE - c l e a r  

SILT - organic ,  roots, pea t   e t c  

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

ICE - t r a c e   s o i l   i n c l u s i o n s  

Ripiey,  Klohn & Leonoff international Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-7 

GRAIN SIZE DISTRIBUTION 

GRAVEL SAND 
COARSE I FINE coarse MEDIUM I FINE 

SIEVE SIZES 

SILT OR CLAY 

10 

MOISTURE  CONTENT 

Sample 1 depth 2 '  31 .1% 
Sample 2 depth 4'  29.3% 
Sample 3 depth 6 '  13.8% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
Sample 3 Depth 6 '  

Q u a r t r i  te - 61% 
Sandstone - 17% 
I ronstone - 11% 
Limestone - 8% 
Gran i te  - 3% 

1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Quartz - neg. 
Chert  nea. 

Total  100% 

Ripley, Klohn & Leonoff lntsmatlonal Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-400 

0' 

13.0' 

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

inc lus ions .  

Ripiey,  Klohn & Leonoff international Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-400-9 

GRAIN SIZE DISTRIBUTION 

tl G R A V t L  I SAND 
i 

€ 1  COARSE I FINE coarse  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

10 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE -,MI LLIMETRES 

MOISTURE  CONTENT 

Sample 1 depth 2 '  9.5% Sample 6 depth 13'  7 .2% 
Sample 2 depth 4 '  9.7% 
Sample 3 depth 6 '  7.8% 
Sample 4 depth 8 '  9.9% 
Sample 5 depth 10'  8.5% 
ORGANIC  CONTENT 

PETROGRAPHIC ANALYSIS 
Sample 9 Depth 4 '  - 1 3 '  

Q u a r t z i t e  - 36% F e l s i t e  - 
Sandstone - 38% P y r i t e  - 
Shalestone - 12% I rons  tone - 
Chert - 4% Tota  1 1 
G r a n i t e  - 3% 
L irnestone - 4% 

I 

HARDNESS TEST 

2% 
1% 

neg. 
00% 

Rlpley, Klohn & Leonoff International Ltd. 





1-40 1 A ENV I RONMENT 

Phys i ca 1 

Th is   source   i s  a group o f   s m a l l  kames l o c a t e d   i n   r o l l i n g   m o r a i n a l  

t e r ra in   abou t  6 mi les   nor th   o f   Inuv ik ,   near   the   sou thern  end of 

C a r i b o u   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 i g h ,   d i s t r i b u t e d   o v e r  an area  about 6,000 f e e t  by 2,000 f e e t   t h a t  

i s   b i s e c t e d  by  a smal l   s t ream  f lowing  in  a deep ly   inc ised   va l ley .  

Flow s l i d e s  were  observed in   the   upper   reaches   o f   th is  same v a l l e y ,  

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

the  Mackenzie  Delta,  and the surface i s  wel l   dra ined,  

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  a rea   i s  a dense  ground  cover o f  moss and 

some dwarf  shrubs. The t r e e s   t h a t  grew here  have  been  destroyed 

by f o r e s t   f i r e s ,   l e a v i n g   o n l y   t h e   c h a r r e d  stumps. 

This  source  l ies  wi th in  the  western  boundary  of   the  Mackenzie 

Reindeer  Grazing  Reserve, and is 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 a r e a .  I t  l i e s  on the  border o f  t he   l nuv i k  

Devel opment Control  tone. 

The sou rce   i s   no t   l oca ted   i n  any c r i t i c a l   w i l d l i f e  zone. 

I-401A MATERIALS AND QUANTITIES 

The m a t e r i a l   i n   t h i s   s o u r c e  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 i e s  on the  surface,  probably a f a l s e  

i n d i c a t i o n   o f   t h e   p e r c e n t a g e   o f   g r a v e l   t o  be  found  beneath  the 

surface. 

I c e   i s   p r e v a l e n t  with lens ing   near   the   sur face  and massive  ground 

ice   a t   depth .  

Ripley, Klohn & Leonoff  International Ltd. 



1-401 A DEVELOPMENT 

Genera 1 

Because of t h e   p o o r   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 tes t -ho les ,   t h i s   sou rce   i s   no t  recommended 

f o r  development. The area  s lopes  toward  the  Del ta,  and d is turbance 

o f  the  i nsu la t i ng   cove r   ove r  the ground ice  would  lead t o  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   a r e a  can  be  accomplished  by  winter  road,  fol lowing 

the  east  channel   for   about 6 mi les   f rom  lnuv ik  and  then  going up 

t h e   h i l l  about 2 m i l e s   t o   t h e  source. A summer access road  could 

be  extended  about 3 mi les   f rom  the  Canadian  Forces  Establishment, 

to   comple te  a road   o f  8 m i les   t e rm ina t ing   i n   I nuv i k .  

Ma te r ia l  Use and  Handl  ing 

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 o f  general fill. I f  

excavated  th is   mater ia l   would  have to  be  thawed,  drained  and  dried 

before i t  could be  used. 

S t r i p p i n g  and  Restoration 

I f  s t r i p p i n g  of t h i s  source  were  attempted and the  under ly ing  massive 

ground i c e  exposed,  thermal  erosion o f  s lopes  could be  a very 

se r ious   p rob lem  requ i r i ng   ex tens i ve   res to ra t i on  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 

0 '  

C 
a, 
N 
0 
u- 
3 
C 

L 

4.0' 

I-401A-C 

0' 

c 
a, 
N 

F 
rt 

3 
C 

4.0' 

0 '  

0.5' 

2.0' 

3.0' 

0 '  

1 - 0 '  

2 .5 '  

4.0' 

0 '  

1 .O' 

4.0' 

(SW- SM) 

SILT - o rgan ic ,   t r ace  sand 

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 

SILT - and sand, f ine,   un i form,  non- 
p l a s t i c ,  brown 

SILT - 

S ILT  - 

SAND - 

organ i c 

t r a c e   c l a y ,   l o w   p l a s t i c ,  

some g r a v e l ,   t r a c e  s i  1 t , 
graded , brown 

brown 

we1 1 

(OL) S I L T  - o rgan ic ,  and peat  

(ML) SILT - and sand, t race   g rave l ,   low 
p l a s t i c ,   g r a y i s h  brown 

Ripley, Klohn & Leonoff International Ltd. 



TEST PIT LOGS 
SOURCE NO. I -401A 

1-40 1 A-D 

0'  0 '  

C 
a, 
N 

- 1 .O' 

4- 
C 
3 

3.0' 3 . 0 '  

1-401 A-F 

0 '  
. 5 '  

2.0' 

3.0' 

SILT - o rgan ic ,  moss, t r a c e  sand 

SAND - s o m e  g rave l  , some s i 1 t, 
w e 1  1 graded,   low  p last ic .  
grey i s h  brown 

SILT - 

SAND - 

S I L T  - 

organ ic ,  m o s s  

and g r a v e l ,   t r a c e  s i  1 t ,  we1 1 
graded, max 3/4", gravel  , brown 

and  sand, f i n e ,  un i form,   saturated,  
n o n p l a s t i c  

(OL) S I L T  - organic,  1 i t t l e  sand, t r a c e  
f i n e   g r a v e l  

Ripley, Klohn & Leionoff International Ltd. 



LABORATORY 
TEST DATA 

TEST PIT-SOURCE NO, I-401A 

GRAIN SIZE DISTRIBUTION 

i l  GRAVEL I S A N D  
7 

COARSE 1 FINE coarse MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

E 

100 IO I .  0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LLIMETRES 

MOISTURE CONTENT 
Test  P i t  A Depth 0.5' - 2 '  7.4% 
T e s t  P i t  A Depth 2 '  - 3 '  12.8% 
Test  P i t  B Depth 1 '  - 2 .5 '  16.0% 
Test  P i t  B Depth 2 . 5 '  - 4 '  5.6% 
Test  P i t  C Depth 1 ' - 4 '  16.0% 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

Test  P i t  D Depth 1 '  - 3 '  9.9% 
Test  P i t  E Depth 0.5 '  - 2 '  6.0% 

HARDNESS TEST 

Rlpley, Klohn & Leonoff  International  Ltd. 



I-401A-1 

0 '  

c 
a, 
N e 

LL 

1-401 A-2 

TEST HOLE LOGS 

SOURCE NO. I-4OlA 

(OL) SILT - organic, peat, roots. 

(ML) SILT - trace gravel, trace sand, ice crystals 
ICE - clear 

(SM) SAND - little gravel,  some  silt, low 
plastic, ice lensing s inclusions 

(SM) SAND - and gravel, little  silt, ice 
lensing & inclusions 

vx 

I 
I C E  

0' 
1 .O' 

3.0' 

SILT - organic, peat,  roots  etc. 

(SM) SAND - 1 i ttle  gravel,  some si1 t,non- 
plastic, ice lenses  to 3" 

I C E  - trace soil inclusions 

Ripley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-401A-1 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
C O A R S E  I FINE WRsEl MEDIUM 1 FINE 1 SILT OR CLAY 

SIEVE SIZES 

100 10 1.0 0. 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 

Alpley,  Klohn & Leonoff lntamatlonal Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-401A-2 

GRAIN SIZE DISTRIBUTION 

t GRAVEL S A N D  
COARSE I FINE L R S E I  MEDIUM 1 FINE 

SIEVE SIZES 

SILT OR CLAY 

" 
100 IO 

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 

PETROGRAPHIC  ANALYSIS 

1.0 0. I 0,Ol 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Ripley, Klohn i3 Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-4OlA 

1-40 1 A - 3  

0 '  

5 
2 
N 

LL 

10. 0 

1-40 1 A-4 

0 '  

5 
? 
N 

LL 

0 '  
. 7 5 '  

10 .0 '  

I I 5 . 0 '  

SILT - o r g a n i c ,  roots ,   pea t  

(SW-SM)SAND - some grave l  trace s i  1 t ,  we1 1 
graded, d r y  and loose,  no v is -  
i b l e   i c e  

SILT - o r g a n i c ,  roots , pea t 

(SM) SAND - some  gravel,  some s i  1 t, 
nonplas t ic ,   i ce   l enses  E 
inc lus ions  

I C E  - t r a c e  soi 1 inc lus ions  

Ripley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-401A-3 

GRAIN SIZE DISTRIBUTION 

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

SIEVE SIZES 

SILT OR CLAY 

10 

MOISTURE CONTENT 
Sample 1 depth 2 '  5 .3% 
Sample 2 dept.h 4 '  5.7% 
Sample 3 depth 6'  5.0% 

ORGANIC CONTENT 

PETROGRAPHIC  ANALYSIS 

1.0 0. I 0,Ol 0.001 O.OOQ1 
GRAIN SIZE - MI LUMETRES 

UARDNESS T E U  

Ripley, Klohn & Leonoff  International  Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-401A-4 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE I FINE ~ R S E ~  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES 

IO 

MOISTURE CONTENT 

Sample 1 depth 2 '  130.7% 
Sample 2 depth 4 ' *  27.5% 
Sample 3 depth 6 ' *  19.9% 
Sample 4 depth 8 '  18.8% 
Sample 5 depth 10'  15.3% 

ORGANIC CONTENT 

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

*Bag 1 ea ked 

HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn & Leonoff  International Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-401A 

0' 

E 

N 
PI 
0 
I. 
Ir. 

15.0' 

'"I.01 
O' (OL) S I L T  - organ ic ,   roots ,   pea t  

N f  

5.0' 

vxvc 

- 
1 3 . 0 '  

I CE 

Sample 1 depth 2 '  12.8% 
Sample 2 depth 4 '  13.1% 
Sample 3 depth 6 '  23.9% 
Sample 4 depth 8 '  18.7% 

(ML) SI LT - some f i n e   g r a v e l  , some sand 
low t o  med p l a s t i c ,   d r y ,  no 
v i s i b l e  ice 

(ML) SILT - Some f i n e  gravel  , some sand 
l o w   p l a s t i c ,   i c e  

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

Ripiey, Klohn & Leonoff international Ltd. 



I 
I 
I 
t 
I 

TEST HOLE LOGS 

SOURCE NO. I-4O1A 

I -40 1 A-6 

1 .  

7. 
9. 

0. 

Sample 1 depth 2 '  15.8% 
Sample 2 depth 4' 20.3% 
Sample 3 depth 6 '  18.2% 
Sample 4 depth 8 '  3.1% 

0 '  
0 '  

5'  
0 '  

S I L T  - 

S I L T  - 

GRAVEL 

o r g a n i c  roots, peat  

t r a c e   g r a v e l ,   t r a c e  sand, 
med p l a s t i c ,   i c e   c r y s t a l s  and 
coat i ngs 

- some sand, some s i  It, we1 1 
graded ,  no v i s i b l e  i c e  

I C E  - some s i l t  l enses   t o  la'' t h i c k  

, 0 '  

Ripley, Klohn & Leonoff lnternatlonal Ltd. 





1-402 ENV I RONMENT 

Phvs i ca 1 

Th is   sou rce   i s  an ex is t ing   bedrock   quar ry   loca ted  1 mi le   wes t  o f  

l n u v i k   A i r p o r t  and 6 mi les  southeast o f  the Community,  on t h e   n o r t h  

shore   o f   Do lomi te  Lake.  Bedrock i s  exposed i n t e r m i t t e n t l y   o v e r  an 

area  about 3,000 f e e t   b y  2,000 f e e t .  The e x i s t i n g   q u a r r y   i s   a b o u t  

500 f e e t   b y  1,000 f e e t ,  and 30 f e e t  deep.  The exposure  stands above 

the  surrounding  ground, so d r a i n a g e   i s  good a5 long as e x c a v a t i o n   i s  

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

B i o t i c  

Some w h i t e   b i r c h  and wh i te   spruce grow  over  the  area, w i t h  shrubs 

and moss p r o v i d i n g  a discontinuous  ground  cover. 

The area  i s   impor tan t   to   eco log is ts   f rom  manypo in ts  o f  view. F i r s t -  

l y ,  i t  l i e s  on the  nor thern  border  o f  a proposed  reserve  under  the 

I n t e r n a t i o n a l   B i o l o g i c a l  Programme, an area  valued fo r  i t s   r a r e   d i v -  

e r s i t y  o f  p l a n t   l i f e .  

The a r e a   l i e s   w i t h i n  1/2 m i l e  o f  a c r i t i c a l   h a b i t a t   o f   t h e   p e r e g r i n e  

fa lcon .   Th is  same h a b i t a t   l i e s  o n   t h e   l i n e  o f  t he   l nuv i k   l and ing  

s t r i p ,  so perhaps  the  fa lcons  are now cond i t ioned to noise  and  d is-  

turbance. 

The area i s   p a r t  of  the  Mackenrie  Reindeer  Grazing  Reserve,  and  also 

w i t h i n   t h e   l n u v i k  Development  Control Zone. 

Dolomi te  Lake  is   par t  of  the   recrea t iona l   a rea   ex tend ing  down i n t o  

Rocky H i l l s ,  and   popu la r   f o r   c ross -coun t ry   sk i i ng ,   h i k ing ,   p i cn i cs ,  

f i s h i n g ,   a n d   o t h e r   a c t i v i t i e s .  

1-402 MATERIALS AND OUANTITIES 

The bedrock i s   l i g h t  brawn  shale,  badly  fractured,  hard,  and  dense, 

c o n t a i n i n g   t h i n  bands of limestone., 

The es t imated  vo lume  remain ing   in   th is   source   i s  6,000,000 cu.  yds. 

Ripley, Klohn 8 Leonoff International Ltd. 



1-402 DEVELOPMENT 

General 

This  source was f i r s t  deve loped   fo r   t he   cons t ruc t i on   o f   l nuv i k  Air- 

po r t .  The m a t e r i a l   i s  dense  and du rab le ,   su i tab le   f o r   genera l  

as i t  comes f r o m   t h e   p . i t   b u t   a l s o   s u i t a b l e   f o r  use as aggregate 

processed . 
The source will cont inue t o  serve  the  area as an  important supp 

g r a n u l a r   m a t e r i a l .  

ill 

i f  

Y of 

Access 

Year-round  access t o   l n u v i k   i s   a s s u r e d ,   f o l l o w i n g   t h e   s i n g l e - l a n e  

gravel   road  that   serves  the  a i rpor t .  The d i s t a n c e   t o   l n u v i k   i s  

about 8 m i l e s  by road. 

Ma te r ia l  Use and Handl ing 

The mater ia l   f rom  th is   source  i s  s u i t a b l e  f o r  general fill o r  base 

course. I f  washed, screened,  and  crushed  the  shale  can  be  used 

as coarse   aggregate   fo r   concre te   o r   aspha l t   cons t ruc t ion .  A random 

sample  taken  f rom  the  stockpi le i s  wel l   graded to  a maximum s i z e  of 

3 inches ,   w i th  30% re ta ined  on the  14 inch  screen, 60% on  the # 4 ,  
and 8% passing  the 200 mesh, a s a t i s f a c t o r y   f i n e   a g g r e g a t e .  

I n   t h e   p a s t ,  most o f   t h e   s h a l e  has  been excavated  by  r ipping,  but  

Some b las t i ng   i s   requ i red   f rom  t ime   to   t ime .  The p i t - r u n   m a t e r i a l   i s  

about 12 inches maximum s i z e .   E v i d e n t l y   t h e   M i n i s t r y  o f  Transport  

operate a crusher i n  t h e   p i t   i n t e r m i t t e n t l y   f o r   t h e i r  own needs. 

The continued  development o f  t h i s   sou rce  will r e q u i r e  a large  dozer  

w i th   r ipper   a t tachment ,  a f ron t -end  loader ,  and t r u c k s .   D r i l l i n g  

and b l a s t i n g  equipment  should  be  available,  and  screening  and  crush- 

ing  equipment i s   r e q u i r e d   f o r  the produc t ion  o f  f i n e  f i l l  and 

aggregate. 

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

S t r i p p i n g   i s   m i n i m a l ,   b u t   a l l   m a t e r i a l  removed must  be  stockpi led 

Ripley, Klohn & Leonoff International Ltd. 



for   replacement   in   the  d e p l e t e d  p i t  area. 

Any s e e d i n g   o r   p l a n t i n g   i n   t h i s   a r e a  must b e  done w i t h  the  approval  

of  the s t a f f  o f  the I n t e r n a t i o n a l   B i o l o g i c a l  Programme. 

Ripley, Klohn & Leonoff  International Ltd, 



TEST PIT LOGS 
SOURCE NO. 1-402 P I T  FACE 

I -402-A 

0' 

40.0' 40 

0 '  

- 0 '  

SHALE - with limestone bands, hard 
dense, fo lded,  light brown- 
9 reY 

P i t  Face logged i n  field 

Ripiey,  Klohn & Leonoff  international Ltd, 



TEST HOLE LOGS 

SOURCE NO. 1-402 

1-402- 1 

13. 

0 '  

,O' 

1-402-2 

0' 

Sample 1 depth  2 '  17.1% 
Sample  2 depth 4 '  14.8% 
Sample 3 depth 6' 4.6% 
Sample 4 depth 10' 3.1% 

0 '  

13.0'  

0' 
1 .O' 

SHALE - f r a c t u r e d ,  s i  I t  sha le ,  
l i g h t  brown 

SILT  - and   o rgan ic ,   roo ts  etc. 

SHALE - f r a c t u r e d  s i l t  shale,  light 
brown 

15.0' 

I 
Ripley, Klohn & Leonoff international Ltd. 
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LABORATORY 
TEST DATA 

SOURCE NO. 1-402 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A N D  
COARSE 1 FINE MEDIUM I FINE 

SILT OR CLAY 

SIEVE SIZES 

lo0 10 I .o 0.1 0,OI 0.001 o.Oo0 I 
GRAIN SIZE - MILLIMETRES 

MOISTURE CONTENT 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 

HARDNESS TEST 

Rlpley, Klohn & Leonoff lnternatlonal Ltd. 
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1-403 ENV I RONMENT 

Phys i ca 1 

This   source  is  a bedrock  quarry  located 4 m i l e s   e a s t  of l n u v i k   A i r p o r t  

and 1 1  mi les  southeast  o f  t h e  Community.  The sur face of the  source i s  

i r r e g u l a r ,  much o f  i t  an  exposure of   the  l imestone  bedrock,  and s l o p i n g  

away from  the  road. The area  of   exposure  is   about 1,500 f e e t  square. 

A cont rac tor   work ing  on t h e  Dempster  Highway  has  developed t h i s   s o u r c e  

f o r   r o a d   m a t e r i a l ,   c u t t i n g  3 benches in to  the  s lope.  

Drainage o f   t h i s   a r e a  i s  good. 

B i o t i c  

Fo res t   cove r   i n   t h i s   a rea   cons i s t s   o f   sca t te red  aspen and whi te   spruce 

about 20 f e e t   h i g h ,   w i t h  a ground  cover o f  moss and dwarf  shrubs. 

The s o u r c e   l i e s   w i t h i n   t h e  Mackenzie  Reindeer  Grazing  Reserve. The 

area i s  occas iona l l y   t rapped  fo r   mar ten ,   l ynx ,  and fox,  and moose a r e  

ing   the   w in te r .  

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

ine  fa lcon.  

The mater ia  

5 n o t   c o n t a i n e d   w i t h i n  any c r i t i c a l   w i l d l i f e   o r   e c o l o g i c a l  

1-403 MATERIALS AND QUANTITIES 

i n   t h i s   s o u r c e   i s  a hard,  dense,  sandy  limestone, w i th  

de f in i te   bedd ing   p lanes .  

The volume o f   m a t e r i a l  i s  est imated to be  more  than 2,500,000 cubic  

yards. 

1-403 DEVELOPMENT 

Genera 1 

The m a t e r i a l  i n  t h i s  Source i s  s u i t a b l e   f o r   g e n e r a l  fill, and  can  be 

processed  for   use  in   concrete  or   asphal t .  

1 
I 
1 

Riplay, Klohn & Leanoff  lnternatlonal Ltd. 
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On t h e   o t h e r  hand the  source  is   about  5 m i les   f u r the r   f rom  l nuv i k  

than  Source 1-402, and w i  1 1  be  more  expensive t o   o p e r a t e   ( b l a s t i n g  

compared t o   r i p p i n g )  . 
This  source i s  no t  recommended f o r  development as long as Source 

1-402 i s   i n   o p e r a t i o n ,  bur should be considered a reserve  supply 

o f   h igh -g rade   g ranu la r   ma te r ia l .  

Access 

Wi th   t he   cons t ruc t i on  o f  t he  Dempster  Highway a d j a c e n t   t o   t h i s  

source,  a l l -weather  access  is  assured t o  Inuv ik ,   about  13 m i l e s  

d i s t a n t .  

M a t e r i a l  Use and Handl ing 

Th is   ma te r ia l  i s  s u i t a b l e   f o r   g e n e r a l  fill and  can  be  processed t o  

provide  aggregate far concrete and aspha l t   cons t ruc t i on .  

The d e p o s i t   r e q u i r e s   d r i l l i n g  and b las t ing   be fore   excavat ion ,   then 

can  be  used for   genera l  f i  1 1  o r   road  cons t ruc t ion .  The product ion 

of aggregate will requ i re   c rush ing  and screening  equipment. 

Equipment r e q u i r e d   f o r   t h i s   o p e r a t i o n ,   i n   a d d i t i o n   t o   t h a t  des- 

c r i b e d  above, i s  a front-end  loader,  trucks,  and a dozer f o r  
s t r i p p i n g  and clean-up. 

S t r i m i n a  and Restorat ion 

All t rees  must be   c leared   f rom  the   a rea   to  be developed  and  the 

t rees  and roots  burned. Any ground  cover  and  topsoil  must  then  be 

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

a rea. 

Rlpiey, Klohn & Leonoff international Ltd, 
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TEST  PIT LOGS 

SOURCE: No* 1-403 P I T  FACE 

P i t  face logged i n  the f i e l d  

Ripley, Klohn & Leonoff International Ltd 

LIMESTONE - sandy,  hard, 
d e n s e ,  1 ayered 





1-404 ENV I RONMENT 

Phys i ca 1 

This   source  is  a bedrock  quarry  located 1 1  mi les  east-southeast of 

l n u v i k  and 4 mi les   eas t  of l n u v i k   A i r p o r t .  I t  i s  a sandstone  out- 

crop  about 1,000 fee t   l ong  and 700 feet   wide.  

The source  has  been  developed  by a con t rac to r  i n  connec t ion   w i th   t he  

c o n s t r u c t i o n  o f  t he  Dempster  Highway,  and h i s   p i t  extends  over an 

area  of   about 700 feet   by 100 f e e t  and w i t h  benches o f   about  35 feet  

i n   h e i g h t .  The s o u r c e   i s   j u s t   o v e r  a mi le   f rom  the  Highway. 

Drainage  from  the  source i s  e x c e l l e n t .  

B i o t i c  

Fo res t   cove r   i n   t h i s   a rea   cons i s t s  of sca t te red   wh i te   spruce and 

aspen up t o  20 fee t   h igh ,  and the  ground i s   p a r t i a l l y   c o v e r e d  by a 

heavy  growth o f  moss and  dwarf  shrubs. 

The source  l ies  within  the  Mackenzie  Reindeer  Grazing  Reserve, and 

supports a popu la t ion   o f   mar ten ,   l ynx ,  and f o x  tha t   a re   t rapped 

occas iona l l y .  Moose are   hunted   dur ing   the   w in te r .  

The sou rce   l i es   j us t   ou ts ide   t he   bo rde rs  o f  two impor tant   eco log ica l  

areas. One i s   t h e   h a b i t a t  of t h e   p e r e g r i n e   f a l c o n ,   c l a s s i f i e d  as  a 

c r i t i c a l   w i l d l i f e  area. The o t h e r   i s  a proposed  reserve o f   t h e  

I n t e r n a t i o n a l   B i o l o g i c a l  Programme, an   a rea   va lued   f o r   i t s   ra re  

d i v e r s i t y  o f  p l a n t   l i f e .  

Al though  the  general   area i s  important,  the  source does n o t   l i e  

w i t h i n  any c r i t i c a l   w i l d l i f e  area. 

The smal l   s t ream  tha t   f lows  pas t   the   source   con t inues   to  Campbell 

Lake, an impor tan t   f i she ry   f o r   t he   na t i ve   popu la t i on ,  

Rlpley, Klohn & Leonoff International Ltd. 



1-404 MATERIALS AND QUANTITIES I 

I 

I 

The mate r ia l   f r om  th i s   sou rce   i s  a thin-bedded  sandstone,  soft and 

p o o r l y  cemented, t h a t  decomposed when immersed i n  water. 

The estimated  volume o f  mater ia l   remain ing   in   the   source   i s   over  

100,000 cubic  yards. 

1-404 DEVELOPMENT 

Genera 1 

Th is   source   i s   low  p r io r i t y   fo r   deve lopment ,  because super io r  

m a t e r i a l   i s   a v a i l a b l e  i n  l a r g e  volume, a t  Source 1-402, near  the 

l n u v i  k A i r p o r t .  

Access 

The c o n t r a c t o r  has b u i l t  a road  from  the  source  to  the  Highway, so 

al l -weather   access  is   assured  to   Inuv ik ,  a d is tance  o f  about 14 
mi les.  

M a t e r i a l  Use and Handl ing 

The m a t e r i a l s   f r o m   t h i s   p i t   a r e   s u i t a b l e   f o r   g e n e r a l  f i l l  and road 

cons t ruc t ion ,   bu t   a re   too   so f t   fo r   concre te   aggregate .  

The equipment  required  for   development  is  t h e  usual  assembly of  

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

c o n t r a c t o r   w o r k i n g   i n   t h e   p i t  used b l a s t i n g  a s  w e l l  as   r ipp ing ,   bu t  

probably a l a rge   r i ppe r   wou ld  be s a t i s f a c t o r y .  

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

All t rees  must  be  cleared  from  the  area  to  be  developed,  and  the 

t rees  and roots  burned. Any ground  cover and t o p s o i l  must  then  be 

s t r i p p e d  and s tockp i led   fo r   la te r   regrad ing   over   the   dep le ted   a rea ,  

Ripley, Klohn & Leonoff lntsmstional Ltd. 
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Rlpley, Klohn & Leonoff International  Ltd. 

L 25 ' 
face logged i n  f i e l d  

SANDSTONE - some t h i n   s h a l e  
bands, 
porous, 
medium t o   c o a r s e  
g r a  i ned, 
sof t  , 
1 ight  brown-grey 





I -405A ENV I RONMENT 

Phys i c a l  

The sou rce   i s  a group of kame terraces,  smal l  kames, and small  eskers 

l y i n g  on   t he   sou th   s ide   o f   t he   va l l ey   j o in ing  Campbell  and S i t i d g i  

Lakes,  about 17 mi les  east -southeast  o f  I nuv i k .  Two la rge   t e r races  

a r e  each  about 6,000 fee t   l ong  and  up t o  2,000 f e e t  wide,  and  the 

kames and  eskers r i s e  up t o  40 f e e t  above the  surrounding  ground. 

Drainage o f   t h i s   s o u r c e  is good, a l t hough   i ce   w i th in   t he   f ea tu re  

i s   v e r y   h i g h ,   r i g h t  t o  the  underside o f  the  ground  cover. The 

source  has  not  been  developed. 

B i o t i c  

Fores t   cover   in   th is   a rea   i s   sca t te red   wh i te   spruce and  aspen 

running  to   about  20 f e e t  i n  he ight .  The ground is   covered by heavy 

moss and  dwarf  shrub. 

The s o u r c e   l i e s   w i t h i n   t h e  Mackenzie  Reindeer  Grazing  Reserve, and 

may be  occupied  dur ing  the  ca lv ing season i n  summer, J u s t   t o   t h e  

east i s  t h e   c r i t i c a l   w i n t e r   r a n g e   o f   t h e   R e i n d e e r  Herd,  and  possibly 

of bar ren   land   car ibou as w e l l .  The whole  area i s   t rapped   occas iona l l y  

for   mar ten,   lynx,  and fox,  and moose are   hunted   dur ing   w in te r  months. 

The source does n o t   l i e   w i t h i n  an a r e a   c o n s i d e r e d   c r i t i c a l   t o   w i l d -  

1 i f e ,  

The m a t e r i a l s  i n  

Survey of Canada 

whereas the  sampl 

45% s i  1 t and 55% 

Mois ture  content  

o f  2 f e e t   a t  one 

a t  depth. 

I-405A MATERIALS AND QUANTITIES 

t h i s   s o u r c e   a r e  sand,  and s i l t .  The Geological  

r e p o r t  a grading o f  78% s i l t  and 22% f i n e  sand, 

es analyzed  for  t h i s  report   would  average  about 

sand. 

of t h e   m a t e r i a l  is h igh ,   runn ing   to  43% a t  a depth 

sampl ing  po int ,  and about 33% i n  a l l   t e s t - h o l e s  



I -405A DEVELOPMENT 

Genera 1 

Th is   source  is   not  recommended f o r  development. The m a t e r i a l   c o u l d  

n o t  be  excavated  because o f   t h e   h i g h  ice content,  and would  be a 

very  poor  grade  of f i  1 1  i n  any  case. The res tora t ion   p rob lems 

associated  wi th   th is   development   would  be  large and d i f f i c u l t .  

Access 

The o n l y   p r a c t i c a l  access to   the   a rea  i s  by winter   road  f rom  the 

Highway a t  t he   no r th  end o f  Campbell  Lake, t r a v e l l i n g   n o r t h e a s t  

a long   t he   cha in   o f   l akes   f o r  3 miles,   then  east   across  land  for  

another 3 mi les .  The d is tance  to   lnuv ik   would  be  about  20 mi les.  

Ma te r ia l  Use and Handl ing 

The mater ia l   f rom  th is   source  could  be used as a poor   qual i ty   genera l  

f i l l  i f  it were  thawed, drained,  and  dried. The problems o f  

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

I n   a d d i t i o n   t h e   s o u r c e  has too   h igh  a s i l t  content   to   use as a 

blending  sand  for   concrete.  

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

I f  this  source  were  developed,  the  techniques  used  elsewhere on 

glacial  deposits  would  be  appl ied,  but  because o f  the   very   h igh   i ce  

content  near  the  surface  the common problems  would be magnif ied. 

From  an env i ronmenta l   po int  of view, as w e l l  as f rom  the  engineer ing 

p o i n t  of  view,  development o f   t h i s   s o u r c e   i s   n o t   f e a s i b l e .  

Rlpley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 
SOURCE No. I - 4 0 5 ~  

I - 405A- 1 
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0' 
1 .O' 

4.0' 

14.0' 

SILT - and  organic,  root5,peat e t c .  

SAND - some s i l t ,  med to f i n e  uni-  
fo rm  gradat ion ,  t race  i c e  
c r y s t a l s  

(SM) SAND - and s i l t ,  f i n e  uniform  grada- 
t i o n ,  t race i c e   c r y s t a l s  

Rlpley, Klohn & Leonoff International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-405A-1 

GRAIN SIZE DISTRIBUTION 

GRAVEL S AND 
COARSE I FINE b R s E l  MEDIUM I FINE SILT OR CLAY 

SIEVE SIZES , 

100 IO 1.0 0. I 0,OI 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Sample 1 depth 2 '  22.6% 
Sample 2 depth 4' 25.5% 
Sample 3 depth 14'  3 3 . 3 %  

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Ripley, Klohn i3 Leonoff  International Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-405A 

I-405A-2 

O' (OL) 
.5' 

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

4.0' 

S I L T  - and  sand,  fine  uniform  trace 
o f  i c e  crystals 

SAND - and  silt,  fine,  uniform 
gradation, t r a c e  ice crystals 

I 

I 

I 

I 

e 

Ripley, Kiohn & Leonoff  international  Ltd. 

30.0' 



LABORATORY 
TEST DATA 

TEST HOLE SOURCE NO. I-405A-2 

GRAIN SIZE DISTRIBUTION 

GRAVEL 1 S A N D  
COARSE I FINE ~ R S E ~  MEDIUM I FINE 

SILT OR CLAY 

SIEVE SIZES 

100 IO 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LLIMETRES 

MOISTURE CONTENT 

Sample 1 depth 2 '  32.0% 
Sample 2 depth 4 '  32.7% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 

Rlpley, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE NO. I-405-A 

1-405A-3 

0' 

C 
P) 
N 
0 
L 
LL 

14.0' 

0' 
5' 

4.0' 

SILT - and organic, roots, peat  etc. 

SAND - some s i l t ,  fine uniform grada- 
tion,  trace i c e  c r y s t a l s  

Rlpley, Klohn & Leonoff lnternatlonal Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. I-405A-3 

GRAIN SIZE DISTRIBUTION 

t GRAVtL I S A N D  
1 C O A R S E  I FINE coarse MEDIUM I FINE 

SILT OR CLAY 

SIEVE SIZES 

lo0 10 

MOISTURE CONTENT 
Sample 1 depth 2 '  4 3 . 3 %  
Sample 2 depth 4 '  23.8% 
Sample 3 depth 6' 30.4% 
Sample 4 depth 8 '  29.8% 
Sample 5 depth 10'   22.0% 

ORGANIC CONTENT 

1.0 0. I 0.01 0.001 0.000 I 
GRAIN SIZE - MI LUMETRES 

Sample 6 depth 12'  33 .5% 
Sample 7 depth 1 4 '  28.8% 

HARDNESS TEST 

PETROGRAPHIC ANALYSIS 





1-406 ENV I RONMENT 

Phys i ca 1 

The sou rce   i s  a smal l   esker  r idge  about 4,000 fee t   l ong  and 10 to  

15 fee t   h igh ,   loca ted  13 m i l e s   e a s t   o f   I n u v i k .  The e s k e r   l i e s  be- 

s i d e  a smal l   s t ream  in  a b road  va l ley .  

Dra inage  o f   the  source  is  good, w i t h  no  ground  ice  d iscovered  wi th-  

i n  34 f e e t   o f   t h e   s u r f a c e   i n  September. The source has n o t  been 

developed. 

B i o t i c  

Forest   cover   in   the  area  cons is ts   o f   up land  dwar f   spruce,  aspen, 

whi te  spruce, and w h i t e   b i r c h , .   a l l   r u n n i n g   t o  a maximum o f  30 f e e t  

i n   h e i g h t .  The ground is   covered  by moss, peat,  and  dwarf  shrub. 

The source is   located  wi th in   the  Mackent ie   Reindeer   Graz ing  Reserve,  

and the  area i s  t rapped  occas iona l l y   fo r   mar ten ,   l ynx ,  and fox.  Moose 

a re   hun ted   i n   w in te r .  The source does n o t   l i e   w i t h i n  a c r i t i c a l  

w i  I d l   i f e  area. 

The stream  f lowing  past  the  source  cont inues to  Campbell  Lake, an 

impor tan t   f i she ry   f o r   t he   na t l ve   popu la t i on .  

1-406 MATERIALS AND QUANTITIES 

This  source was examined dur ing  the  reconnaissance  o f  September, 

1972. T ime  wou ld   no t   pe rm i t   d r i l l i ng   du r ing   t he   f o l l ow ing   w in te r ,  

so i n fo rmat ion   about   the   mater ia l   i s   very   scanty .  

The m a t e r i a l   t e s t e d  i n  th i s   sou rce   i s   g rave l  and  sand, w i t h  a t r a c e  

o f   s i l t .  A t  the  sampl ing  point  a l a y e r   o f   g r a v e l  13 f e e t   t h i c k  

ove r lay  sand,  and the  sand  contained 10% coarser  than #4 mesh and 

o n l y  7% passing  the 200 mesh. The gravel  was we l l -g raded  to  a max- 

imum s i z e   o f   a b o u t  3 inches. 

The pe t rog raph ic   ana lys i s  o f  gravel   f rom  the  sampl ing  po int   ind icates 

tha t   t he  main  component i s  a poor  sandstone (72%), w i t h   c h e r t  ( 1 1 % ) ,  

q u a r t t i   t e  (5%), 1 imestone ( 6 % ) ,  q u a r t z  ( 3 % ) ,  i ronstone,   and  grani te  

(3%) making  up  the  remainder. The mater ia l   would  produce an  unsound 

Ripiey, Klohn & Leonoff International Ltd. 
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aggregate. 

The volume o f   m a t e r i a l  

y a r d s .   S u r f i c i a l  exam 

s i s t e n c y   t h r o u g h   t h i s  

i n   t h i s  

i n a t i o n  

l and  form. 

source may be as much as 40,000 cubic 

i n d i c a t e s , a  good p o s s i b i l i t y  of con- 

1-406 DEVELOPMENT 

General 

Th is   source   i s  low p r i o r i t y   f o r  development. The volume is smal l ,  

and the  cost  o f  haul ing  over   the  winter   road  would make the  develop- 

ment  uneconomical  unless a p r o j e c t   i s   n e a r b y .  

Access 

The o n l y   f e a s i b l e  access t o   t h i s   s o u r c e   i s  by winter   road  f rom  the 

Highway a t   t h e   n o r t h  end o f  Campbell  Lake, t r a v e l l i n g   a l o n g   t h e  

c h a i n   o f   l a k e s   t o   t h e   n o r t h e a s t   f o r   t h r e e   m i l e s ,   t h e n   n o r t h  and west 

f o r   ano the r   t h ree   t o   f ou r   m i l es .   Pa r t   o f   t he   road   cou ld   f o l l ow   an  

e x i s t i n g   c l e a r e d   l i n e   t h a t  passes 1/2 mi le   sou th   o f   the   source .  

The d i s t a n c e   t o   l n u v i k  by  road  would be about 20 m i les .  

M a t e r i a l  Use and  Handl ing 

The m a t e r i a l   t h a t  was tes ted   cou ld  be used as general fill o r   r o a d  

m a t e r i a l .  The poor  sandstone component i n   t h e   g r a v e l  makes i t  un- 

s u i t a b l e   f o r  use i n   conc re te   o r   aspha l t .  

Development o f  th is   source   wou ld   requ i re   the   usua l  assembly o f  

equipment,   including  dozer  wi th  r ipper  at tachment,   f ront-end  loader,  

and  trucks. 

S t r i p p i n g  and Res to ra t i on  

The t rees  and  shrubs in   a reas  to  be  developed  must  be  cleared  and 

burned. The organic  ground  cover and t o p s o i l  must then be s t r i p p e d  

and s t o c k p i l e d  away from  the  smal l   stream,  adjacent  to  the  esker.  

The f u l l   d e p t h  of usable  mater ia l   in   the  esker   should  then  be ex- 

cavated  and  loaded, a f te r   wh ich   t he   s t r i pped   ma te r ia l   wou ld   be   re -  

placed on the  depleted  area. I t  i s   impor tan t   t ha t   t he   d i s tu rbed  and 
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exposed  area  should be kept   smal l   in   order   to   minimize  the disrup-  

t i o n  o f  frozen ground below. 

An important   considerat ion i s  the need to  avoid s i l t a t i o n  o f  the 
small stream. 

Ripley, Klohn & Leonoff International Ltd. 



TEST PIT LOGS 
SOURCE NO. 1-406 

I - 406-A 

0 '  0 '  
( P t )  PEAT - and s i 1  t 

0.5 '  

(GW-GM) GRAVEL - some sand, t r a c e  s i  1 t , we1 1 
[I 
PI 
N 

graded, rnax. 24" 

0, 2.0' 
rc 

3 
C 

(SW-SM) SAND - 1 i t t l e  gravel, t race  s i l t ,  
we1 1 graded,  dark brown 

3 . 5 '  3.5' 

Ripley, Klohn & Leonoff  international Ltd. 



LABORATORY 
TEST DATA 

SOURCE Na 1-406 

GRAIN SIZE DISTRIBUTION 

GRAVEL I S A  NO 
COARSE I FINE MEDIUM 1 FINE i SILT OR CLAY 

%VE SIZES 

60 IO 

MOISTURE CONTENT 

ORGANIC CONTENT 

PETROGRAPHIC ANALYSIS 
Sandstone sof t  - 72% 
Chert - 1 1 %  
L i mes tone - 6% 
Q u a r t z i t e  - 5% 
I ron5  tone - 2% 
Gran i t e  - 1 %  
Quartz - 3% 

Tota 1 100% 
- 

I .o 0.1 0.01 0.001 o.oO01 
GRAIN SIZE - MILLIMETRES 

HARDNESS TEST 

Ripley, Klohn & Leonoff lnternatlonal Ltd. 





1-407 ENVIRONMENT 

Phvs i ca 1 

The source i s  located a t  t h e   n o r t h  end o f  the  Caribou H i l l s  on the 

eastern  boundary  of   the  Mackenzie  Del ta,   about 38 mi les  nor thwest  

o f   I n u v i k .  The area i s  l a rge  and  complex,  extending  over a v e r t i c a l  

range o f  over 200 f e e t .  On the  up land  to   the  nor theast  i s  a l a r g e  

t e r r a c e  remnant  over 1 mi le   l ong  and about 1/4 m i l e  wide.  The  outer 

slopes o f  the  Caribou H i l l s ,  p r o b a b l y   T e r t i a r y   d e l t a i c   d e p o s i t s ,  

d i s p l a y   g r a v e l   f o r  a d is tance  o f   about  7,000 fee t   a long  the   De l ta ,  

and over  a v e r t i c a l   h e i g h t  of  about 200 feet.   In  the  source  area 

these  lower  deposi ts  are  d iv ided  by a smal l   lake and a deep g u l l y  

near  the  northern end,  and a r e   l i m i t e d  by a g u l l y  a t  the  southern 

end.  The southern  gu l ly   prov ides  access  to   the  up land,  and i s  used 

by  the o i l   e x p l o r a t i o n  crews  working a t  Peter  Lake. 

Some development has taken   p lace   a t   De l ta   l eve l  a t  the   nor thern  

end of the  source,   the  mater ia l   be ing  t ranspor ted  by  barge and  by 

t ruck  a long  the  east  channel  o f  the  Mackenzie  River  to  Inuvik.  

Dra inage  o f   th is   source  i s  good. 

B i o t i c  

The on ly   t rees   d iscovered  in   th is   a rea   a re   s tun ted   wh i te   spruce and 

b lack   spruce  loca ted   in   gu l l ies   where   they   a re   p ro tec ted   f rom  w ind .  

The exposed   s lopes   o f   t he   Car ibou   H i l l s   a re   pa r t l y   ba re ,   pa r t l y  

covered  by moss and dwarf  upland  shrub.  The  upland i s  l a r g e l y  

grass, with some dwarf  shrub. 

The source   l ies   w i th in   the   eas tern   boundary  o f  t h e   c r i t i c a l  Mackenzie 

De l ta   w i l d l i f e   reg ion ,   i n tens i ve l y   t rapped   fo r   musk ra t ,   m ink ,  and 

beaver.  Waterfowl  are  abundant as  wel l   through summer months. The 

source i s  also conta ined  wi th in   the  Mackenzie  Reindeer   Graz ing Re- 

serve,  although  near i t s  western  boundary. The northern  boundary 

of  the  proposed  Caribou H i l l s  reserve of  the   I n te rna t i ona l   B io log i ca l  

Programme i s  about 2 m i l e s  t o  the  southeast o f  th is   source .  

Ripley, Klohn i3 Leonoff International Ltd. 



1-407 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   a r e   g r a v e l  and  sand i n   v a r y i n g  combin- 

a t i o n s  and con ta in ing   va ry ing  amounts o f  ground  ice,   a l though  general ly 

t h e   i c e   c o n t e n t   i s   r e l a t i v e l y  low.  Test  Hole 1-407-4 contained 36 
f ee t   o f   we l l -g raded   g rave l  and  sand i n  42 f e e t   t o t a l   d e p t h .  The 

p i t   f a c e  deve loped   fo r   l nuv i k   i s  40 f e e t  o f  sand w i t h   n o   i n t e r r u p -  

t i o n s .  The o t h e r   t h r e e   t e s t   h o l e s   p e n e t r a t e d   s i l t ,  some of  i t  l y i n g  

beneath a veneer o f  g rave l .  

Grain  s ize  analyses of the sand  and g r a v e l   i n d i c a t e   t h e   m a t e r i a l   i s  

we1 1-graded. 

Pe t rog raph ic   ana lys i s   o f   t he   g rave l   f rom 1-407-4 shows t h a t   q u a r t t -  

i t e  (78%) and quar t z  (13%)  are   t he  main cons t i t uen ts ,  w i t h  g r a n i t e ,  

c h e r t  ( 3 % ) ,  and sof t   sandstone (6%) making  up  the  remainder.  Only 

the  sandstone  is unsound. 

The gravel  from  the  developed p i t   i s   n o t  as good as t h e   m a t e r i a l  

f rom  Test  Hole 1-407-4 b u t   i s   s t i l l   a c c e p t a b l e   f o r  use a 

The main c o n s t i t u e n t s   a r e   q u a r t z i t e  (40%), c h e r t  (34%),  
stone ( 1 3 % ) ,  and quar t z  ( l l % ) ,  w i t h  grani te ,   l imestone,  

stone  making  up  the  remaining 2%. The unsound m a t e r i a l  

134%. The c h e r t  i s  n o t   l i k e l y   t o  be reac t ive ,   bu t   pend i  

I S  aggregate. 

s o f t  sand- 

and i r o n -  

i s   about  

ng f u r t h e r  

q u a l i t a t i v e   s t u d i e s  i t  i s  recommended tha t   concre te  made w i t h   t h i s  

aggregate  should use  cement con ta in ing  no  more than 0 .6% a l k a l i .  

The vo lume  of   mater ia l   conta ined  in  t h i s  source   i s   es t imated   to  be 

more than 6,000,000 cubic   yards.  

1-407 DEVELOPMENT 

Genera 1 

Th is   source   i s  recommended fo r   con t i nued  use on an inc reas ing   sca le  

as the demand fo r   g ranu la r   ma te r ia l   i nc reases .  

The v a l u e   o f   t h i s   s o u r c e   t o   w i l d l i f e  will r e q u i r e   t h a t  an env i ron-  

mental  study be conducted  before a l a rge -sca le   ope ra t i on  can  be 

s t a r t e d .  The study  should  determine  whether  such an opera t i on  

Ripley, Kiohn & Leonoff International Ltd. 



can  be conduc ted   w i thou t   excess i ve   d i s tu rbance   t o   w i l d l i f e  and also, 
i f  permi t ted ,  how the  operat ion  should be p lanned  for   min imal   d is-  

turbance. 

Any opera t i on   a t   t h i s   sou rce  must g ive   cons idera t ion   to   ' the   need  fo r  

p r e s e r v i n g   w a t e r   q u a l i t y   i n   t h e   e a s t   c h a n n e l  o f  the  Mackenzie  River. 

S i l t a t i o n  must  be l i m i t e d ,   f o r  example  by  operat ing  the  processing 

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

ponds. 

Access 

The h a u l   t o   l n u v i k  i s  d i r e c t   b u t   r e l a t i v e l y  long, e i t h e r  by  barge i n  

summer o r   b y   t r u c k   i n   w i n t e r .  The rou te  w i  1 1  fo l low  the   eas t   channe l  

o f   t h e  Mackenzie  River,  and will be about 40 m i les   l ong .   I n   e i t he r  

surrmer o r   w i n t e r   t h e  season i s   s h o r t  and s tockp i  1 i n g  w i  1 1  be  requi red 

at   the  source and a t   I n u v i k .  

M a t e r i a l  Use and Handl ing 

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

e r a l  f i  1 1  to  concrete  aggregate.  

The present  development draws f rom  the  bot tom  of  a slope  about 200 

feet   h igh.   Probably  a la rge-sca le   opera t ion  will draw from  benches 

a t  i n te rmed ia te   l eve l s  on a slope, and may use  conveyors t o  feed 

m a t e r i a l   t o  a cent ra l   p rocess ing  and d i s t r i b u t i o n   p l a n t .  

For  the  cont inuing  smal l -scale  operat ion  the  only  equipment  required 

i s  a f ron t -end  loader  and  barges or  t rucks ,  The large-scale  opera-  

t i o n  w i  1 1  requ i re  much add i t iona l   equ ipment ,   inc lud ing   do ters   w i th  

r ipper  attachments,  conveyors, a process ing   p lan t ,  and s t o c k p i l i n g  

and reclamation  equipment. 

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

L i t t l e   o r  no s t r i p p i n g  i s  requ i red  on the   s lopes   o f   t he   Car ibou  H i  1 Is, 
b u t  any sur face   cover   s t r ipped must be s t o c k p i l e d   f o r   l a t e r   d i s t r i -  

but ion  over   depleted  areas.  I t  i s  recommended t h a t   t h e   o p e r a t i o n   o f  

- 
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th is   source  be   concentrated in a small area   in   o rder  t o  minimize 

the  disturbance and t o   a i d   i n   r e s t o r a t i o n .  A l l  banks  must  be  graded 

t o  a s t a b l e  slope b e f o r e   r e s t o r a t i o n .  
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TEST HOLE LOGS 

SOURCE NO. 1-407 

1-407-2 

0' 
1 . O '  

vs  vx 

14.0'  

0 '  
1 . O '  

vx 

4 . 5 '  

vsvx 

14.0'  

(OL) SILT - and o r g a n i c ,   r o o t s ,   p e a t   e t c .  

(ML) SILT - and i ce ,   l ens ing  and i n c l u s i o n s ,  
n o n p l a s t i c  

(OL) S ILT - and organ ics ,   roots   e tc .  

(SP-SM) SAND - 1 i t t l e   g r a v e l ,   t r a c e  s i l t ,  
poor ly   g raded ,   f ine   to  med, 
t r a c e   i c e   c r y s t a l s  

(ML) SILT - t r a c e   f i n e  sand, t r a c e   c l a y ,  
some ice  l e n s i n g  & inc lusions 
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-407-2 

GRAIN SIZE DISTRIBUTION 

GRAVEL 1 S A N D  
5 1  COARSE I FINE b R S E l  MEDIUM I FINE I SILT OR CLAY 

SIEVE SIZES 

I;jO IO I. 0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

MOISTURE  CONTENT 

Sample 1 d e p t h  2 '  5.6% 
Sample 2 depth 5' 12.0% 
Sample 3 depth 10' 22.4% 
Sample 4 depth 1 4 '  23.9% 

ORGANIC CONTENT 

PETROGRAPHIC  ANALYSIS 

HARDNESS TEST 

Ripley, Klohn & Leonoff  International  Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-407 

1-407-3 

0' 

.I 

, a  c 
N 

f 
LL 

14.0 '  - 

$94 :::.:: 
:::'.e; 

:::':: 

.::::: 
x..::: :-:.:.. ::,:.:: 

..... ...... ..... ...... ...... ....... 

..e.. ..... ..... 

::::<:I 

I 
* 5' O' (OL) S ILT - and  organic,  roots, p e a t ,  etc. 

N f  (SP) SAND - and g r a v e l ,  coarse graded, 
no v i s i b l e   i c e  

N f  

- 5.0' 
(ML) S ILT - t r a c e  gravel , t r a c e  sand, 

low p l a s t i c ,  no v i s i b l e   i c e  

14 .0 '  
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LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-407-3 

GRAIN SIZE DISTRIBUTION 

G ~ V E L  1 S A N D  
C O A R S E  I FINE ~ R S E T  MEDIUM I FINE 1 SILT OR CLAY 

SIEVE SIZES 

lo0 IO 

MOISTURE CONTENT 

S a m p l e  1 d e p t h  2 '  2 . 4 %  
S a m p l e  2 d e p t h  5'  2.9% 
S a m p l e  3 d e p t h  10' 13.8% 
S a m p l e  4 d e p t h  14'  12.7% 

ORGANIC  CONTENT 

PETROGRAPHIC  ANALYSIS 

1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Ripby, Klohn & Leonoff International Ltd. 



TEST HOLE LOGS 

SOURCE NO. 1-407 

0'  0' 
1 . O '  

3.0' 

9.0' 

- 12.0'  

SILT - and  organic ,   roots ,   peat  

S I LT - t race  sand,  some grave l  , 
p l a s t i c ,  some i c e   c r y s t a  
i ncl  us  ions 

, e t c .  

1 ow 
1s 6 

(GW-GM) GRAVEL - and  sand, t r a c e  s i  1 t ,  we1 1 
g r a d e d ,   t r a c e   i c e   c r y s t a l s  

ICE - c l e a r  

(GW-GM) GRAVEL - and sand, t r a c e  s i  1 t ,  we1 1 
graded, some i c e   c r y s t a l s  E 
inc lus ions  

42.0' 
Ripley,  Klohn & Leonoff  International Ltd. 



LABORATORY 
TEST DATA 

TEST HOLE-SOURCE NO. 1-407-4 

GRAIN SIZE DISTRIBUTION 

GRAVEL I SAND 
COARSE I FINE coarse MEDIUM 1 FINE 

SIEVE SIZES 

SILT OR CLAY 

lo0 IO 1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LLIMETRES 

MOISTURE  CONTENT 

Sample 1 depth 2 '  8.6% Sample 6 depth 45' 6.6% 
Sample 2 depth 5l 7.7% 
Sample 3 depth 14'  9.0% 
Sample 4 depth 20' 8.3% 
Sample 5 depth 30' 8.5% 

ORGANIC CONTENT HARDNESS TEST 

PETROGRAPHIC ANALYSIS 
Sample 4 depth  120' - 42 '  

Q u a r t z i t e  - 78% 
Quartz - 13% 
Sandstone soft  - 6% 
Chert  - 3% 
G r a n i t e  - Neg. - 

T o t a l  100% 

Rlpley, Klohn & Leonoff international Ltd. 



I 
I 

TEST PIT LOGS 

SOURCE NO. 1-407 PIT FACE 

0' 

40.0 

0' 

(SW)  SAND - some g r a v e l ,  trace o f  s i  1 t ,  
wel 1 graded 

40.0 '  (minimum p i  t face  exposed) 

P i t  Face logged i n   f i e l d  

Ripley, Klohn & Leonoff lntematlonal Ltd. 



LABORATORY 
TEST DATA 

TEST PIT-SOURCE NO. 407 P I T  FACE 

GRAIN SIZE DISTRIBUTION 

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

SIEVE SIZES 

100 10 

MOISTURE CONTENT 

73% 

ORGANIC  CONTENT 

PETROGRAPHIC  ANALYSIS 
Quartz i te  - 40% 
C h e r t  - 34% 
S a n d s  tone - 13% 
Q u a r t z  - 1 1 %  
Gran i t e  - 1 %  
I rons tone - 1 %  
L i mes tone - Neg. 

T o t a l  100% 

1.0 0. I 0.01 0.001 0.0001 
GRAIN SIZE - MI LUMETRES 

HARDNESS TEST 

Ripley, Klohn & Leonoff International Ltd. 
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