


REPORT on 
EVALUATION OF GRANULAR RESOURCE p o t e n t i a l  

lower Mackenzie VALLEY 

P r epar  ed  For 

INDIAN AND NORTHERN  AFFAIRS CANADA 

Hull Quebec 

Prepared By 

HARDY ASSOCIATES (1978) LTD. 

Calgary  Alberta 

CG10219 

March 1986 

5.203 



HARDY ASSOCIATES (19781 LTD= 
CONSULTING  ENGINEERING & PROFESSIONAL  SERVICES 

Our No CGlO219 . 
Your Reference No 

March 31,  1986 

Indian  & Northern Affairs Canada 
Les Terrasses de l a  Chaudiere, 
10 ,  Wellington Street - 6 t h  Floor 
B u l l ,  Quebec 
KIA OH4 

Attention: Mr. R. J. Gowan, P. G e o l .  
Land Management Division 

Dear Sir: 
Re: Evaluation of Granular Resource Potential 

Proposed  Mackenzie Valley Pipeline Corridor 

We are pleased t o  submit  twenty (20) copies of our f ina l  

report  entitled 'Evaluation of Granular Resource Potential, Lower 

Mackenzie Valley". T h i s  concludes  the terms of our Contract No. 

OST85-00393. 

I n  addition t o  the above copies, we are also including one 
mylar original of each  of the  four map sheets which are presented i n  
Appendix 'C" t o  our report . 

We have very much appreciated  the  opportunity t o  under take 
t h i s  study on  your behalf, and we look forward t o  being of assistance i n  

the  future. 
Yours truly, 

HARDY ASSOCIATES (1978) LTD. 

5/2 03 
C.C. Lorraine Pederson 

Supply and Services Canada 

Brian E.W. Dowse, M.Sc., P.Eng. 
Geotechnical Manager, 
Prairie Region 

221 - 18 STREET SE CALGARY ALBERTA T2E 6J5 - TELEPHONE (403) 248-4331 - TELEX 03-82671  7 

GEOTECHNIC4L  AND MATERIALS ENGINEERING - ENVIRONMENTAL. MATERIALS AND CHEMICAL  SCIENCES 
CALGARY EDMONTON FORT McMURRAY  LETHBRIDGE  LLOYDMINSTER  MEDICINE HAT PEACE RIVER RED DEER 

SASKATOON VANCOUVER 



1.1 Terms of Reference 
1.2  Methodology 

HARDY ASSOCIATES ( 1 9 7 8 )  LTD. 

TABLE OF CONTENTS 

PAGE 

2.0 STUDY AREA 

2.1  Regional Geologic S e t t i n g  

2.1.1  Mackenzie Delta 
2.1.2  Anderson  and Pee l  P l a ins  
2.1.3 Franklin  Mountains 
2.1.4 Mackenzie   Plain 

2.2 Permaf r a t  Condi t ions  
2.3  Proposed  Borrow Management Areas 

3.0 DATA  EVALUATION AND PRESENTATION 

3.1 Source Information 
3.2 Summary Tables  

3.2.1 Source I d e n t i f i c a t i o n  
3.2.2 Deposit Desc r ip t ion  
3.2.3  Borrow P i t  development  Information 
3.2.4 Recommendations For Addi t iona l  Work 

4.0 GRANULAR RESOURCE p o t e n t i a l  

5.203 

4.1  Borrow Management Area No. 2 
4.2  Borrow Management Area No.3 
4.3  Borrow Management Area No.4 
4.4 Borrow Management Area No.5 
4.5 Borrow Management Area No.6 
4.6  Borrow Management Area No.7 
4.7 Community and Other  Requirements 

4.7.1  Inuvik 
4.7.2 Arctic Red River 
4.7.3 Fort G a d  Rope 
4.7.4 Norman Wells 
4.7.5 Demps  ter  Highway 
4.7.6 Future   Pipel ine  Requirements  

1 

1 
3 

5 

5 

5 
7 
11 
11 

1 3  
14  

1 8  

18 
19  

20 
20 
23 
26 

30 

30 
31 
32 
33 
33 
34 
35 

35 
36 
37 
37 
39 
40 



TABLE OF CONTENTS C o n t i n u e d )  

5.0 CONCLUSIONS AND r e c o m m e n d a t i o n s  

BIBLIOGRAPHY 

LIST OF  APPENDICES 

HARDY  ASSOCIATES (1978) LTD. 
consulting engineering a professional SERVICES 

Page 

46 

APPENDIX  "A" LIST OF CROSS REFERENCED reports AND 
EXPLANATION SHEETS 

APPENDIX "B" - tables B1 TO B 6 :   s u m m a r y   O F  POTENTIAL 

APPENDIX "C" - MAP SHEETS ( C 1  T O   C 4 ,  1 :250,000 SCALE) 
b o r r o w  SOURCE DATA 

LIST OF f i g u r e s  

f i g u r e s  1 : STUDY AREA after 5 
figures 2: b o r r o w  MANAGEMENT AREAS AND PHYSIOGRAPHIC af ter  5 

figure 3: INDEX MAP TO 1 :250,000 MAP sheets after 18 
REGIONS 

LIST OF  TABLES 

TABLE 1 : SUMMARY OF GRANULAR MATERIAL volumes 43 
TABLE 2: p r o j e c t e d  GRANULAR  MATERIAL d e m a n d  

(COMMUNITIES) 44 
TABLE 3: GRANULAR MATERIAL F O E C A S T   ( C O M M U N I T I E S )  45 

- iii - 
5.203 



ACKNOWLEDGEMENTS 

Thanks are due t o  Mr. S. Murray of t h e  Government of t h e  

Northwest Territories for p rov id ing   i n fo rma t ion   on   p ro j ec t ed   g ranu la r  

material demands for va r ious  communities i n  the  Mackenzie  Valley. Also 

to Ms. E. Lavine of t h e  Town of Inuv i  k and Messrs . P. Laroque and 

M. Amiss of Norman Wells for d i s c u s s i n g  aspects of borrow sources  and 

requirements for  these communities. Mr. D. Cook  of the DPW i n  Edmonton, 
k ind ly  made a v a i l a b l e  a number of reports p e r t a i n i n g  t o  the  Mackenzie 

Highway s t u d i e s .  

F ina l ly ,   thanks  are also due t o  Mr. R. Gwan of INAC, who 

provided  useful  guidance  and feedback dur ing  a l l  phases of t he   s tudy .  

- i v  - 
5.203 



1.0 

1.1 

HARDV  ASSOCIATES (1978) LTD. 
CONSATIYG ENGINEERING a P R V E S S I O ~ A L  SEWACES 

INTRODUCTION 

Hardy Associates  (1978) L t d .  was retained by Indian  and 

Northern A f f a i r s  Canada (INAC) t o  undertake a review of borrow 

material studies completed i n  t h e  v i c i n i t y  of the proposed 

Lower Mackenzie   Val ley  pipel ine  corr idor ,   and t o  assess the  
granular  resource p o t e n t i a l  of the area. Formal   authorizat ion 
t o  proceed w i t h   t h e  s tudy ,  as o u t l i n e d  i n  our   proposal   dated 

January  21,  1986, was received  on  February  17,  1986. Mr. R.J.  

Gowan, P. G e o l .  of INAC, was the S c i e n t i f i c   A u t h o r i t y   d u r i n g  

t h i s   s t u d y ,  which was carried o u t  under  Contract 

NO. OST85-00393. 

TERMS OF REFERENCE 

The o v e r a l l   o b j e c t i v e  of the s tudy  is to  provide a summary of 

the granular   resource   po ten t ia l  of the Lower Mackenzie  Valley, 
r e l a t i v e  t o  pro jec ted  f u t u r e  p ipe l ine   and  community 

requirements for granular   mater ia l s .  I t  is in tended   tha t  a 

de ta i led   inventory  of granular   depos i t s  w i l l  be compiled and 

ma in ta ined   i n  a computer d a t a  f i l e  i n  order t o  more 

e f f e c t i v e l y  manage t h e s e  resources. 

To t h i s  end, t h e  d e t a i l e d  terms of reference  for the  s tudy  

were e s t a b l i s h e d  as follows: 

- conduc t  a review of publ ished  and  unpubl ished  geological  

and   geo techn ica l   l i t e r a tu re   pe r t inen t  t o  t h e  d i s t r i b u t i o n  

of surficial mater ia l s   a long  t h e  proposed  Mackenzie 

Va l l ey   p ipe l ine  route; 
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- identify and delineate, on the  basis of the l i t e ra ture  

review, knowledge  of the  area and selective  airphoto 

interpretation,  all  potential  granular resource  deposits 
along t h e  pipeline  route; 

- subdivide the  pipeline  corridor  into  several proposed 

borrow  management areas based  on physiographic regions, 

the  regional supply/demand situation, and/or l ikely 

pipeline  construction  spreads; 

- prepare  preliminary  estimates of proven, probable, and 
prospective  quantities of various  granular  material types 

i n  each  of the proposed  borrow  management areas; 

- ass ign  a  priority  rating  for  additional  field t e s t i n g  of 
each  borrow source based on estimated  quantity and 
quality,  anticipated  ease of access, and anticipated 

level of local demand; 

- identify any known physical/environmental constraints 
that  are encountered i n  delineating  the  source; 

- identify  the  extent of additional  exploration work 
required t o  prove up granular  resource quantities and 

quality  at  selected high pr ior i ty   s i tes  i n  each  segment 
of the s tudy  area; 

- summarize the  results of the s tudy  by preparing a table, 

or series of tables,  for each  proposed borrow management 

area  indicating a l l  sources identified,  location,  access, 

landform and generic  origin of deposit, environmental 
concern, quantity and quality of materials,  additional 

- 2 -  
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work required, p r i o r i t y   r a t i n g  for f ie ld  t e s t i n g ,   a n d  a n  

overa l l   assessment  of t h e  prospect;   and 
- prepare a f i n a l  report, inc luding  maps and   tab les ,  

desc r ib ing  the  results of t h e  s tudy.  The report should 

i n c l u d e  d e s c r i p t i o n s  of: 

physiographic  regions: 
surficial geology  and  geomorphology: 

granular  material types: 
proposed borrow management areas: 
granular   resource  potent ia l ;   and 
recommendations  for  future  granular resource s t u d i e s .  

methodology 

The i n i t i a l   s t a g e s  of the  study  involved  an  extensive  review 

of exis t ing  publ ished  and  unpubl ished  information.  A selected 
bibl iography of the  most important   information sources i s  

p r e s e n t e d   a t  t h e  end of t h i s  report. 

The l o c a t i o n s  of a l l   p o t e n t i a l   g r a n u l a r  deposits were then 
p lo t ted   on   1 :250 ,000   sca le  map s h e e t s  which cover t he  whole 

s tudy area. A t  the  same time, a l l  re levant   geotechnica l  

information  on  each deposit was compiled i n   t a b u l a r  form. 

Indiv idua l  deposits have  been iden t i f i ed ,   i nves t iga t ed   and  

descr ibed   ( in   vary ing   degrees  of d e t a i l )  by a t  least  one and 

up t o  four or f ive   p rev ious  s tud ie s .  

Seven  proposed  borrow  management a reas  were def ined   wi th in   the  

lower Mackenzie  Valley corridor. The areas were defined o n  
t h e  basis of physiography,   locat ion of e x i s t i n g  communities 

and ex i s t ing   admin i s t r a t ive   boundar i e s .  Natural phys ica l  
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boundaries were u t i l i z e d  where appropriate (e.g. rivers, 

uplands and lowlands), however i n  sane  cases lines of latitude 

form the  boundaries. 

Utilizing  the  tabulated information on each granular  deposit, 
an overall assessment ( i n  terms of material  quality and 
quantity) was determined. The  more favourable  deposits,  i.e. 
those w i t h  f a i r   t o  good quality  material, were then further 

evaluated w i t h  respect t o  proven, probable and prospective 

quantities of reserves. The deposits w i t h  the  highest  quality 

materials were then further  assessed to  establish  the amount 

of additional work required t o  f u l l y  evaluate  the  deposits and 

develop borrow p i t  management plans. 

F ina l ly  t h i s  report, which presents  the  results of the s tudy  
together w i t h  a l l  contingent maps and tables, was prepared. 
All aspects of the s tudy  are  described i n  more detail  i n  the 
following sections. 

- 4 -  
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2.0 

2.1 

2.1.1 

STUDY AREA 

The s tudy  area is cen t r ed  upon t h e  Lower Mackenzie  River 
Val ley  between R i c h a r d s   I s l a n d   i n   t h e   n o r t h   a n d  Norman Wells 

i n   t h e   s o u t h .  The northern  boundary to the   s tudy  area is 

taken as the   Eas t   Channel  of the Mackenzie  River  which 

separates Richards  Is land  f rom the mainland. The boundaries 
of the   s tudy  area are i l l u s t r a t e d   o n   F i g u r e  1. 

REGIONAL GEOLOGIC SETTING 

The r e g i o n a l   g e o l o g i c   s e t t i n g   o f   t h e   s t u d y  corridor is 
descr ibed  below with  respect t o  the   phys iographic   reg ions  
i n t e r s e c t e d  by t h e   s t u d y  area. Within  each  physiographic  

r eg ion   t he  geomorphology  and  geologic  conditions are 
considered t o  be r e l a t i v e l y   u n i f o r m ;   t h i s   i n f l u e n c e s   t h e  type 

and  occurrence of su r f  ic ia l  granular depos i t s .  The 

physiographic  regions i n t e r s e c t e d  by t he   s tudy  area are shown 

on  F igure  2,  t oge the r   w i th   t he  proposed "Borrow Management 
Areas" (see S e c t i o n  2.3) . Reference t o  t h e  1:250,000 scale 
map s h e e t s   i n  Appendix "C" w i l l  a id  i n   i d e n t i f y i n g  specific 
geographic   fea tures  which are d i s c u s s e d   i n   t h e   f o l l o w i n g  
sec t ions .  

Mackenzie  Delta 

The Mackenzie Delta is a phys iographic   subdiv is ion  of t h e  

Arctic Coastal P la in   r eg ion .   Wi th in   t h i s   subd iv i s ion   t he  

Caribou Hills (see Sheet  C1,  Appendix "C") form the  major 

f e a t u r e   o f   p o s i t i v e   r e l i e f .  

- 5 -  
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The Mackenzie Delta is a f l a t  t o  hummocky deltaic p l a i n  

comprising a l a r g e  number of lakes and channels.  I t  is 

composed of a mixture  of unconsolidated  Pleistocene  and  Recent 

deposits; the Recent deposits are predominant west of the Eas t  

Channel,  and vice versa. The P l e i s t o c e n e  deposits inc lude  

morainal ( t i l l - l i ke )  materials, g lac iof luvia l   sand   and   grave l  

(outwash  and kames) and   g l ac io l acus t r ine   s ed imen t s ,  which 

ove r l i e   p re -g l ac i a l  deltaic sands.  The Recent deposits 

inc lude   f i ne -g ra ined   a l luv ia l ,   o rgan ic ,   mar ine  beach, and 
l acus t r ine   s ed imen t s ,  however, sane t r i b u t a r y   c h a n n e l s   c o n t a i n  

coarse a l l u v i a l  material ( sand   and   grave l ) .  

Bedrock i s  genera l ly   deeply   bur ied   benea th  about 30 m to  150 m 

of p re -g lac i a l ,   g l ac i a l   and   pos t -g l ac i a l  deposits. however i n  

the Caribou Hills area, bedrock rises to near   sur face  

e l eva t ions .  Bedrock exposures   i n  t he  no r the rn  Caribou Hills 

r evea l   poor ly   i ndura t ed   Te r t i a ry  s t ra ta  c o n s i s t i n g  of 
interbedded  conglomerates,   sandstones  and  mudstones.   In t he  

southern  C a r i b o u  Hills there are Cretaceous shales, however, 
i n   t h e  Campbell Lake  Hills, sou th  of I n u v i k ,   e r o s i o n   r e s i s t a n t  

Precambr ian   quar tz i tes   and   a rg i l l i t es   and   Pa leozoic   carbonates  

are outcropping. 

Su r face   d ra inage   i n  t h e  Mackenzie Delta area is  o f t en   poor ly  

deve loped ,   pa r t i cu la r ly   on  t h e  areas wi th  subdued topography. 

The Mackenzie  River is t h e  main  drainage which comprises a 

maze of d i s t r i b u t a r y   c h a n n e l s   i n  t h e  Mackenzie Delta. The 

major i ty  of d ischarge  i s  through the  l a rge r   channe l s  and t h e  

East Channel separates Richards I s l a n d  from the  mainland. 
Flat  topography i s  cha rac t e r i zed  by small beaded creeks which 

flaw between t h e  lakes; seepage   of ten  occurs along ice-wedge 

t renches  which are characterist ic of polygonal  ground. On 
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g e n t l e  slopes dra inage   tends  t o  occur as seepage  along 

fen-f i l led v a l l e y s  w i t h  no   de f in i t e   channe l .  Where d e f i n i t e  

c h a n n e l s   e x i s t   t h e   a d j a c e n t   a l l u v i a l  terraces often  have 
s tanding  water a t  t h e   s u r f a c e .  

2.1.2  Anderson  and Peel P l a i n s  

The Anderson P l a i n  and t h e  Peel P l a i n  are both  physiographic  
subdiv is ions  of t h e  I n t e r i o r   P l a i n s   r e g i o n .  The  Anderson  and 

Peel P l a i n s  occupy areas east and west of the Mackenzie  River 

r e spec t ive ly ,  t o  as far  sou th  as the  Franklin  Mountains.  The 

Mackenzie  Valley  "trench" separates these two  physiographic 

subdiv is ions  

Within t h e  s tudy  area t h e  Anderson P l a i n  is predominantly  an 

upland area (bedrock  control led)  whereas the  Peel P l a i n  is 

lower ly ing   except  for an isolated upland area t o  the  west of 

L i t t l e  Chicago. The fo l lowing   desc r ip t ion   focuses  on the  

Anderson P l a i n  because t h e  s tudy  area is mainly east of t he  

Mackenzie  River. However , t h e   g e o l o g i c a l   c o n d i t i o n s   i n  b o t h  

t he  Anderson  and Peel P l a i n s  are very similar. 

Both  "p la ins"  are gent ly   undula t ing  t o  f l a t  which reflects a 

va r i ab le   t h i ckness  of g l a c i a l  deposits over ly ing  bedrock, and 

the  topography is gene ra l ly   g rea t e r   t han  300 m above sea l e v e l  

(a.s.1.) , p a r t i c u l a r l y  east of the  Mackenzie River. 

Along t h e  west and  northwest  edge of the Anderson  Plain,  

ad jacen t  to  t h e  Mackenzie  River, is the  S i t i d g i  Lake/Campbell 

Lake  lowland. T h i s  lowland area reflects the presence of a 

broad p re -g lac i a l   va l l ey   f ea tu re  which i s  i n c i s e d   i n t o  
bedrock. S u r f i c i a l  deposits i n  t h i s  area c o n s i s t  of 
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g l a c i o l a c u s t r i n e   c l a y s  capped wi th  o r g a n i c   d e p o s i t s   ( p e a t ) .  
Along the southeas t   f lank   of  the lowland  (adjacent to  the  

Anderson Pla in   up land)  are drumlinized till depos i t s ,  f l u t e d  

bedrock outcrops and sane esker f e a t u r e s  which  tend t o  
parallel the d r u m l i n / f l u t i n g   l i n e a t i o n .  

Fu r the r   sou th ,   i n to  the Rengleng  River  basin,   the surficial  

materials comprise an extens ive  area of hummocky 

d i s in t eg ra t ion   mora ine  w i t h  s e v e r a l   g l a c i o f l u v i a l   f e a t u r e s  

(kames and eskers) and   g l ac io l acus t r ine   p l a ins   ove r ly ing  the  

moraine  locally.   Recent  accumulations of a l l u v i a l ,   l a c u s t r i n e  
and organic  materials o c c u r   i n   v a l l e y s   a n d   i n   l e v e l  t o  

depress iona l  areas . 

The upland areas cent red  upon T r a v a i l l a n t  Lake, T u t s i e t a  L a k e  

and Yeltea Lake,  and t h e  upland area west of the Mackenzie 

River a t  L i t t l e  Chicago, d i s p l a y  a va r i ab le   t h i ckness  of 

g l a c i a l  deposits over ly ing  bedrock. The surf ic ia l  deposits i n  
these areas g e n e r a l l y   c o n s i s t  of hummocky ground  moraine 
(till, 1.5-15 m t h i c k )  which is o v e r l a i n  by numerous 
g l a c i o f l u v i a l   f e a t u r e s  such a s  kame complexes, eskers and 

outwash  plains.  The va r i ab le   t h i ckness  of surf icial  ma te r i a l  

reflects a highly dissected bedrock  surface,  t h e   t h i c k e s t  

accumulations occur i n  broad inc i sed   va l l ey   f ea tu re s   and  

bedrock   depress ions .   Glac io lacus t r ine   sed iments   a re   sca t te red  

throughout t h e  v a l l e y   f e a t u r e s  where   they   usua l ly   over l ie  

till. 

Numerous g l a c i o f l u v i a l   f e a t u r e s  occur north of T r a v a i l l a n t  

Lake  and a long   an   i r regular  NW-SE t r end ing   g l ac i a l   marg in  

which extends from the Caribou Lakes a r e a  t o  sou theas t  of 
Tuts ie ta   Lake .   In  t h e  nor thern  part of t h i s  area kames and 
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kame f ie lds  tend t o  be more  common, whereas further south 

esker ridges predominate. Outwash deposits  (terraces and 

deltas) tend t o  occur i n  the form  of valley  trains which 

occupy t h e  broad valley  features.  Relatively t h i c k  and 

extensive  glaciofluvial  terraces occur i n  the Thunder River 
system. 

South of Yeltea Lake, the  Peel and  Anderson Plains  are  flatter 

and lower and contain fewer incised  valleys. The area 

comprises a ground  moraine (till) plain  overlying bedrock, and 

upon  which two major river systems (Loon River and Hare Indian 

River) have developed. Underlying the till i n  these major 
valleys  are  pre-glacial sands and gravels. D i s c o n t i n u o u s  

glaciofluvial  features (esker-kame  complexes,  outwash)  and 

glaciolacustrine sediments overlie  the till plain. A major 
esker-kame  complex parallels the lawer  Hare Indian  River, and 
thick  glaciolacustrine  deposits occur adjacent t o  the 
Mackenzie River south of Fort Good Hope. Wind has reworked 

same  of the  glaciolacustrine sediments to  produce  dunes i n  the 

Ramparts area. 

The Mackenzie Valley  trench,  separating  the  Peel and  Anderson 

Plains,  contains a variety of glacial  features and deposits, 

including  drumlinized till plains,  glaciolacustrine  plains, 

glaciofluvial  terraces,  eskers and kame terraces. The 

Mackenzie River and tr ibutaries have  reworked  same  of these 
materials to produce various  fluvial  terraces and alluvial 
fans. 

The bedrock formations beneath the  Peel and  Anderson Plains 

are  generally  relatively  flat l y i n g  Cretaceous and Devonian 

sandstone, s i l ts tone and shales which are  frequently exposed 
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i n   t h e   v a l l e y  sides. The more competen  sandstones  tend t o  
form cappings to  the  upland plateau areas e i t h e r  side of the 

Mackenzie  River. 

South of the Thunder  River area the   l i t ho logy   i nc ludes  

Devonian  limestones which t o g e t h e r   w i t h   r e s i s t a n t  Cretaceous 

sandstones form bedrock  r idges  and sane c l i f f s .  

The shale bedrock i s  of t en   uns t ab le ,   (pa r t i cu la r ly  i f  ice 

r i c h )  as evidenced by f law slides near L i t t l e  Chicago. 

S o l i f l u c t e d  weathered s h a l e   ( s i l t y )   o f t e n   f o r m s  a major 
component of c o l l u v i a l  materials along t h e  bases of r i v e r  

va l ley   escarpnents .  

Throughout  the  Anderson  and Peel P l a i n s  a v a r i e t y  of Recent 
sediments  have  accumulated  discontinuously  over  the  glacial  

materials. These inc lude   recent   a l luv ium  in  streams, 

l a c u s t r i n e   s e d i m e n t s   i n  ponds  and lakes ,   and   organic  deposits 

(peat-muskeg) i n  poor ly   d ra ined   l eve l  t o  depress iona l   a reas .  

Poor drainage and organic   accumulat ions are c h a r a c t e r i s t i c  of 

g lac ia ted   and  permafrost t e r r a i n s .  

Surface  drainage i s  moderately well t o  poorly  developed  on  the 

Anderson  and Peel P la ins .  The upland  areas  have  moderately 

well developed  drainage  pat terns ,  whereas the f l a t t e r ,   l o w l a n d  

a reas  are poorly  drained.  On b o t h  upland  and  lowland  areas, 

poor ly   d ra ined   l eve l  to depress iona l  areas have  formed 

ex tens ive   o rgan ic   t e r r a ins   ( f ens ,   bogs ,   mar shes ) .  

- 10 - 
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2.1.3 Franklin  Mountains 

The Franklin  Mountains are also a phys iographic   subdiv is ion  of 

the In te r io r   P l a ins ,   and   t hey   occupy   an  area east of the  

Mackenzie  River i n  t he  s o u t h  part of the s tudy  area. 

The Franklin  Mountains are bedrock c o n t r o l l e d ,  w i t h  topography 
r i s i n g  t o  more than  500 m a.s.l. They comprise thrus ted   and  
folded r i d g e s  of r e s i s t a n t ,   c l i f f - f o r m i n g  Devonian  limestone 

and dolomite, w i t h  some shales and   anhydr i te ,   p lus  sane 

Ordovician  and  Si lur ian  carbonates .  

A discont inuous,   th in   veneer  of till and  colluvium  covers the 

b e d r o c k ,  t oge the r  w i th  a l l u v i a l   f a n s  which  occur  where streams 

flows o u t  of bedrock gorges.   Talus  slopes of ten   occur  a t  t h e  

base of c l i f fs ,  and sane form r o c k  g l a c i e r s  where t h e  ice 

content  is h igh .   In   t he  less rugged areas the  surf icial  
deposits are moderately t h i c k ,  and of t e n   o v e r l a i n  by t h i n  

organics.   Level to  depress iona l  areas have th i ck   o rgan ic s  
(muskegs) w i t h  associated ponds  and lakes i n  which Recent 

l acus t r ine   s ed imen t s  have accumulated. 

The su r face   d ra inage   pa t t e rn  is well to poorly  developed,  

depending upon topographic   expression.  Numerous lakes and 

ponds  occur  throughout the  Frankl in   Mounta ins ,   in  t h e  poorer 

dra ined  areas. Within the  s tudy  area, t h e  ma jo r i ty  of streams 

flow westwards, d r a i n i n g   i n t o  t h e  Mackenzie  River. 

2.1.4 Mackenzie P l a i n  

The Mackenzie P l a i n  is another   phys iographic   subdiv is ion  of 

t h e  I n t e r i o r   P l a i n s .   I n  the  s tudy  area the  p l a in   occup ies  an 

area on  both sides of t h e  Mackenzie  River, west of t h e  

Franklin  Mountains. 
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A variety of surficial  deposits  overlie bedrock beneath the 

Mackenzie Plain. The bedrock generally  consists of soft  

sandstone and shale of Cretaceous and Devonian age. Local 
resistant Devonian carbonates form ridges and benches parallel 
to the  Franklin Mountains. 

The surficial  deposits on the Mackenzie Plain comprise t h i n  t o  

t h i c k  ground  moraine (till) glaciofluvial  deposits, 

glaciolacustrine sediments and Recent alluvial,  lacustrine , 
eolian and organic accumulations. 

Beach ridges,  associated w i t h  glaciolacustrine sediments occur 

a t  about elevation 150 m a.s.1.  near N o r m a n  Wells. 
Glaciolacustrine sediments between 1 0 4 0  m t h i c k  occur between 
the beach ridges and the Mackenzie River. The glaciofluvial 
deposits  (esker  ridges, kame terraces) tend t o  occur upslope 
of the beach ridges and so directly  overlie till: these 

landforms usually  parallel the Mackenzie River. 

The post-glacial  activity of the Mackenzie River and its 

tributaries have  reworked sane of the  glacial  deposits  into 
alluvial  terraces. Wind has  reworked sane glaciolacustrine 

and glaciofluvial  deposits  into dunes. 

Surface  drainage on the  flat-lying Mackenzie Plain is 

generally poorly developed w i t h  sane major accumulations of 

thick  organics (muskeg)  and thermokarst ponds or lakes. The 
main streams and rivers have their  headwaters i n  the  adjacent 

mountains (Franklin and Mackenzie Mountains, see  Figure 2) and 

discharge into the Mackenzie River from both east  and west. 
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The Carcajou River, on  the west side of the Mackenzie River, 
contains  significant  quantities of alluvial  sand and gravel i n  

terraces and w i t h i n  its present flood plain. 

permafrost CONDITIONS 

The continuous  permafrost zone extends northwards f ran a l ine  
which runs east-west a t  about the lati tude of L i t t l e  Chicago. 

I n  the continuous permafrost zone, frozen ground is 

ubiquitous, from  near surface to  several hundred metres  depth. 

Taliks or unfrozen zones exist  beneath most  water bodies, and 
the active  layer  (seasonally thawed) varies i n  thickness f ran 
0.3-3.0 m depending upon material type, drainage  conditions, 
insulating  cover, and solar  aspect. 

Excess  ground ice occurs commonly and varies from ice crystals 
t o  massive tabular  ice bodies. I n  the continuous  permafrost 

zone, hummocky and rolling  terrain is often due t o  the 

presence of massive ice i n  the cores of the hummocks. Massive 
ice bodies often occur a t  the  contact between coarse  granular 

material and finely  textured  deposits.  Ice wedges occur i n  
all types of material and ice lenses may  be  common i n  till and 

other finely  textured  deposits. The presence of massive ice 
is an important factor i n  planning the development and 

restoration of granular  resource  deposits. 

Permafrost related processes impact significantly on the 

geomorphology via  the dynamic processes of f rost  heaving, 

ice-wedge formation, pingo formation, solifluction and so i l  
creep.  Additional dynamic processes such as slumping and 
other modes of slope failure  also  serve t o  modify  the 
landscape. 
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In   t he   d i scon t inuous  permafrost zone,   south  of  L i t t l e  Chicago, 

the  depth of permafrost is reduced ,   and   t h i s   t r end   i nc reases  

southwards. A s  t he   s tudy  area is wi th in  t h e  nor thern   reaches  
of the d iscont inuous  permafrost zone, t h e  e x t e n t  of frozen 

ground is only   margina l ly  less than   in   the   cont inuous   zone .  

Locally  unfrozen areas may be associated wi th  old burns , high 
and well d r a i n e d   f e a t u r e s ,  water bodies and  spr ings.  Ground 

ice is common i n   f i n e l y   t e x t u r e  deposits such as till and 

g lac io l acus t r ine   s ed imen t s ,   e spec ia l ly  i f  they  are i n s u l a t e d  

by overlying  organics   and are poor ly   d ra ined .  The a c t i v e  

l aye r  varies s i m i l a r l y   i n   d e p t h  from 0.3-4.5 m depending  upon 

t h e  same factors ind ica t ed  above. 

In   the   d i scont inuous   zone ,   thermal   degrada t ion   can   cause  

thawing of massive ice l ead ing  t o  the   format ion  of ponds  and 
small lakes. These are c h a r a c t e r i s t i c s  of thermokarst t e r r a i n  

and s e r v e  to i n d i c a t e  h o w  s e n s i t i v e   i c e - r i c h  soils can be t o  
thermal   degrada t ion   once   d i s turbed .  

PROPOSED BORROW MANAGEMENt AREAS 

A total  of s i x  Borrow Management Areas are proposed for t h e  

s tudy  area and are i l l u s t r a t e d   i n   F i g u r e  2. Richards I s l a n d ,  

which is outside t h e   s t u d y  area, has  been  considered as a 

separate management area; thus  seven management areas are 
defined  between  the  Beaufort  Sea and Norman Wells. The 

management areas are def ined  as follows: 
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MANAGEMENT 
AREA 

DESCRIPTION 

1 Richards   I s land  (outside t h e  scope of t h i s   s t u d y )  

is wi th in  the Mackenzie Delta physiographic  

subdiv is ion .  The boundary w i t h  Area 2 follows the 

Mackenzie Rivers' East Channel  and  Reindeer 
Channel. 

2 Centred upon N o e l  Lake ,  w i t h  Inuvik as the main 

community; t h i s  area inc ludes  parts of t h e  
Mackenzie Delta and  Anderson Pla in   phys iographic  

subdiv is ions .  The  boundary wi th  Area 3 i s  
approximate ly   La t i tude  670 55 '  North, ( jus t  south  

of C a r i b o u  Lake) . The  boundary wi th  Area 4 is a 
l i n e  f ran t he   sou theas t   sho res  of S i t i d g i  Lake  t o  

t h e  west shores of North  Caribou Lake  then  around 

t h e  east side of Caribou Lake; t h i s   l i n e  

e s s e n t i a l l y  separates the T r a v a i l l a n t  Lake uplands 

f rom the  Mackenzie Delta lowlands to the west. 

3 The Rengleng River bas in  area wi th  Arctic Red River 

as t h e  main  community  on the  western  boundary t o  
the   s tudy  area. Th i s  area inc ludes  parts of the  

Anderson P l a i n  and Peel P la in   phys iog raph ic  
subdiv is ions .  The boundary w i t h  Area 4 is a l i n e  

f ran the east side of Caribou Lake v i a  the west 
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Management 
AREA 

description 

4 

5 

shores  of  Sunny Lake, Odizen Lake ,  Wounded Bear 

Lake, s o u t h  through Pointed H i l l ,  across t h e  

Mackenzie  River  and i n t o   t h e  Tree River   Val ley.  

This boundary also separates the T r a v a i l l a n t  Lake  

uplands from the  Rengleng River basin/Mackenzie 

Val ley  lowlands to t h e  west. 

The T r a v a i l l a n t  Lake  uplands area wi th  no major 
Communi t y  . T h i s  area comprises parts of the 

Anderson P la in   and  Peel P la in   phys iog raph ic  

subdivis ions.  The  boundary wi th  Area 5 follows the  

Thunder R ive r   va l l ey  part  way upstream and t hen  
downstream i n t o  t h e  headwaters of t h e  I roquois   River  

system. A t  the  Thunder  River/Mlackenzie  River 
confluence  the  boundary crosses the Mackenzie  River 

due south  and  cont inues  south to fo l low an unnamed 
r i v e r   v a l l e y ,  west of t h e  Mackenzie  River. 

Centred upon T u t s i e t a  Lake ,  near L i t t l e  Chicago. 

Th i s  area also inc ludes  parts of t h e  Anderson P l a i n  

and Peel Pla in   phys iographic   subdiv is ions .  The 

boundary wi th  Area 6 is Latitude 67O North which 

Corresponds t o  an administrative  boundary  between 

Inuvik   in   the   nor th   and  Norman Wells i n  t h e  s o u t h .  
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6 The Teida River, Loon River  and Hare Indian  River  
systems wi th  Fort  Good Hope as t h e  main  community. 

The area comprises parts of the Anderson P l a i n  and 
Peel Pla in   phys iographic   subdiv is ions .  The boundary 

w i t h  Area 7 is taken as the physiographic  boundary 

between t h e  Anderson P la in   and  t h e  F rank l in  

Mountains. ' 

7 The Franklin  Mountains/Mackenzie  Plain region w i t h  

Norman Wells as the  main community a t  t h e  sou th  

boundary t o  t h e  management area. T h i s  area inc ludes  
parts of the  Frankl in   Mountains ,  Peel P l a i n  and 

Mackenzie P la in   phys iog raph ic   subd iv i s ions .  
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DATA EVALUATION AND PRESENTATION 

SOURCE INFORMATION 

Geological and geotechnical  data was compiled FROM previous 

granular borrow studies  i n  the Lower Mackenzie Valley. The 

sources of information  included: Granular Material 

Inventories  for DIAND, pipeline  route  investigations  for 

industry,  geotechnical  investigations  for  the proposed 
Mackenzie  Highway (Department of Pub l i c  Works) I and Geological 

Survey of  Canada reports and maps. A complete list of 
reference  material  utilized i n  t h i s  study is presented i n  the 

bibliography a t  the end of t h i s  report. 

The deposit  outline and location of each potential borrow 

source is plotted on composite 1:250,000 scale map sheets. 

Where  more than one study has been conducted on a  particular 

deposit, t h e  largest  interpreted  outline is plotted. A se t  of 
four overlapping map sheets  (Sheets C 1  t o  C4, i n  Appendix "C") 
have  been ut i l ized  to   i l lustrate  the  disposition of potential 
granular  sources w i t h i n  the s tudy corridor. The arrangement 
of these four maps wi th  respect  to  the Lower Mackenzie Valley 

is shown on Figure 3. Match lines  are used on Sheets C1 t o  C4 

t o   f ac i l i t a t e  the  correct  geographical  orientation between 

adjacent maps. Proposed  borrow management area boundaries are 

also shown, plus  the  recently  established  Inuvialluit Land 

Selections i n  the Mackenzie Delta  area. 
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Each potential borrow source is identified with a number which 

defines the following: 

i) the borrow management area in which the source occurs 

ii) the source number (unique) 

iii) the  class of material which occurs in the source (in 
parentheses). 

This identification scheme is explained in the legend to the 

four map sheets. 

The source numbers generally increase FROM north to south 

across the respective borrow management areas. Sources 

incorporated into the study following the initial numbering 

are numbered consecutively regardless of  location. The 
material classification scheme used  for this study is 

discussed in the next section. 

SUMMARY TABLES 

A total  of six tables (B1 to B6) which summarize pertinent 
geological and geotechnical data for each potential borrow 

source, are presented in Appendix "B". The summary typically 
represents an integration of data FROM several information 

sources for most deposits, however sane deposits only have one 
information source. 

The following data and source parameters are presented on the 

tables. 
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3.2.1 Borrow Identification 

(i) Borrow Source Number: - a unique identification number similar 
to that discussed above which defines the borrow management 
area, and the source/deposit number; but OMITS the material 

classification. 

(ii) Cross Reference: - the borrow source or deposit number(s) 

previously defined for a particular deposit during other 

studies. The super-script NUMBERS refers to the previous study 

report; a list of these reports is presented in Appendix "A". 

(iii)  Location: - the geographic location of each deposit is defined 
with respect to Universal Transverse Mercator (UTM) zone and 

coordinates. For irregularly shaped deposits and groups of 

two or more deposits, the coordinates represent an estimated 

"centre-of-gravity"  point. 

3.2.2 Deposit Description 

(i) Material Type: - a description of the physical nature of the 
material available in the deposit, in accordance with the 

Unified Soil Classification system, and including the USC 

Group symbol where established. An explanation of this system 

is included  in Appendix 'A". 

(ii) Material Class: - an assessment of the material quality with 
respect to its suitability for use in  construction. The 

classification used  in this report is one which was developed 
by DIAND. A condensed version of  the classification is 

included in the legend to the four 1:250,000 scale map sheets. 
The full classification is as follows: 

- 20 - 
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Granular Material 

Class 1 - E x c e l l e n t   q u a l i t y  material c o n s i s t i n g  of well 

graded ,   sands   and   grave ls   su i tab le   for   concre te   aggrega te ,  

with a minumum of  processing. 

Class 2 - Good q u a l i t y  material gene ra l ly   cons i s t ing   o f  well 
graded  sands  and  gravels w i t h  va ry ing   quan t i t i e s  of silt. The 

occurrence   o f   de le te r ious  materials may negate  its use as 
concrete aggrega te .   This  material w i l l  provide good q u a l i t y  

embankment f i l l ;  base and  surface course aggregates;  or 
poss ib le   p roduct ion  of concrete   aggregates  w i t h  ex tens ive  

processing. 

Class 3 - F a i r   q u a l i t y  material c o n s i s t i n g   g e n e r a l l y  of poor ly  

graded,  sands  and  gravels  with or w i t h o u t  s u b s t a n t i a l  silt 

content .   This  material w i l l  provide f a i r  q u a l i t y   g e n e r a l  
f i l l .  

Class 4 - Poor q u a l i t y   m a t e r i a l   c o n s i s t i n g   g e n e r a l l y  of 

f ine -g ra ined ,   poor ly   g raded   s i l t y   s and  wi th  minor  gravel. 

These deposits usua l ly   conta in   min imal   quant i t ies  of sand  and 

grave l ,  weak particles and   de le te r ious  materials. These 

m a t e r i a l s  are considered unsu i t ab le   fo r   cons t ruc t ion   excep t   a s  
m a r g i n a l   g e n e r a l   f i l l .  

C la s s  NG - Nongranular material, inc luding  both: 

a)  S i l t  and c l a y   m a t e r i a l ,  which is gene ra l ly   unsu i t ab le  

for cons t ruc t ion  purposes, and 
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b) Bedrock o f   f a i r  to  good q u a l i t y ;   o n l y   a v a i l a b l e  i f  

b l a s t ed ,   qua r r i ed   and   p rocessed .   Po ten t i a l ly   exce l l en t  

sources of cons t ruc t ion  material. 

(iii) Landform: - a comment on the  o r i g i n  of  the  geomorphic 

f e a t u r e / t e r r a i n   u n i t  which constitutes the depos i t ,   and   wi th in  

which geologic   condi t ions  are i n t e r p r e t e d  t o  be r e l a t i v e l y  
uniform. T h i s  allows inferences  to be made wi th  respect t o  

t h e  d i s p o s i t i o n   a n d   q u a l i t y  of material i n  a depos i t .  

( i v )  Ice Content: - an estimate of t h e   l i k e l y  ice con ten t   w i th in  

t h e  mater ia l   based upon inference,   and where a v a i l a b l e   r e s u l t s  

of test p i t t i n g  and   d r i l l ho le s .   Da ta  is p r e s e n t e d   i n  a 

semi-quant i ta t ive  form  indicat ing  percentage of v i s i b l e   e x c e s s  

ground ice by volume, as  follows: 

None = 0% v i s i b l e   e x c e s s  ice or unfrozen 
LOW = less than   10%  v is ib le   excess  ice 

Medium = 10-30% v i s i b l e   e x c e s s  ice 

Hign = grea te r   t han  30% v i s i b l e   e x c e s s  ice 

(v)  Surface  Drainage: - a  comment on t h e  su r f  ace drainage 

c h a r a c t e r i s t i c s  of t h e  deposit (landform) which is 

semi -quan t i t a t ive   a s   fo l lows  

Good = Surface   water   d ra ins   qu i te   rap id ly  by runoff  and 

i n f i l t r a t i o n ,  so i l  gene ra l ly   unsa tu ra t ed ,  

watertable r e l a t ive ly   dep res sed .  

Fair = Surf ace water   drains   s lowly,   no  s tanding  water  , 
soil p a r t i a l l y   s a t u r a t e d ,   w a t e r t a b l e   s h a l l o w .  
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Poor = Surface water collects (standing water) soil 
saturated, perched watertable at surface, often 

associated with thick organic deposits. 

3.2.3 Borrow Pit Development Information 

(i) Estimated Volume: - estimates of the useable granular material 
volumes available from the deposit, which are assessed and 

quantified on the basis of the following criteria. 

a) Proven Resources: - granular material whose occurrence, 
distribution, thickness, and quality is supported by 

ground truth information such as geotechnical drilling, 

test pitting, and/or exposed stratigraphic sections. The 

volume is calculated assuming an average actual thickness 
of granular material sampled, extrapolated over an area of 
approximately 50 m radius around a drillhole/test pit. 

Adjustments are applied by assessing deposit homogeneity, 

ice content, drainage conditions and topography. 

1)  Probable Resources: - granular material whose existence 
and extent has been inferred on the basis of several 

different types of direct or indirect evidence including 

topography I 1 andf orm characteristics, airphoto 
interpretation, extrapolation of stratigraphy, geophysical 

data and/or limited sampling. Additional investigation is 

required to determine a reliable estimate. The volume is 

estimated by projecting the known parameters (used to 

estimate proven resources) over the entire deposit, while 

adjustments are applied for drainage conditions and the 
erratic nature of some deposits. 
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c) Prospective Resources: - granular  material whose existence 

is merely speculated on the  basis of limited indirect 

evidence such as  airphoto  interpretation, and/or general 
geological  considerations. The  volume is estimated for 

the maximum areal  extent of the deposit, which is assessed 
from the  physical  features of the  deposit and surrounding 
areas . 

The  volumes for sane poor quality and non-granular sources 

have no t  been evaluated because they are  unlikely  to be 

considered for borrow. I n  addition volumes for most bedrock 

sources cannot be defined wi th  any accuracy, as the potential 
volume is usually very large: hence  bedrock  volumes are 

usually  assessed  as  “unlimited” 

(ii) Estimated Recovery  Depth: - represents  the  likely maximum 
recoverable  thickness of useable  granular  material, which is 

based upon test-pit and dril lhole information (where 

available),  or is otherwise inferred from an assessment of the 

deposits'  physical  features. 

(iii) Overburden Thickness and Type: - a comment  on the proven 

and/or l ikely type and thickness of non-useable material 

overlying  the  granular  deposit. 

( iv )  Access: - a comment  on the  state of developnent of the 
deposit,  together w i t h  information on modes of winter and 

summer access (where applicable) and the  nature of surrounding 
terrain. 
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(v) Enviromental Considerations: - factual comments on particular 
aspects of environmental sensitivity which would have to be 

addressed if it was planned to develop the deposit 

(vi) Data Quality/Reliability: - a qualitative assessment of the 
amount of investigative effort which has been put into 

evaluating the deposit. This does not include a detailed 

evaluation of drilling/sampling methods, and depth of ground 

truthing. It is a measure of the level of confidence which 
can be placed in the summary data, the  scheme is as follows: 

None = no groundtruth test-pitting or drilling 

information. The data is based solely on airphoto 

interpretation/terrain  analysis. 

Poor = very few test pits and drillholes, and none to 

minimal laboratory testing (grain sizes) 

Fair = several to numerous test pits, drill holes, and 

numerous laboratory tests (grain sizes, moisture 

contents, petrographics) 

Good = numerous to many (tens) of test pits and drill 
holes, with a comprehensive laboratory testing 

program including moisture content, grain size, 

petrographics, organic content, abrasion and 

soundness tests etc. 

(vii) Overall Assessment: - this is a summary comment which is  based 
essentially on the quality of available granular material with 

adjustments for ice content, surface drainage conditions and 
overburden. Little account is taken of accessibility or 
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envi rornnenta l   sens i t iv i ty  as t h e s e   a r e  issues which w i l l  have 

to be addressed when development is planned,  and  once t h e  

loca t ions  of p a r t i c u l a r   c o n s t r u c t i o n  projects are known. 

The r a t i n g  applied to  each deposit is a qua l i t a t ive   a s ses smen t  

of its s u i t a b i l i t y   f o r   d e v e l o p m e n t   t h e  scheme used is as 
follows: unsuitable, favourable ,  good, e x c e l l e n t .  

I t  is recognized t h a t  this scheme reflects ( to  sane e x t e n t )  
t h e   d a t a   q u a l i t y / r e l i a b i l i t y   a n d  so is s l i g h t l y  biased towards 

those deposits which  have  been  investigated  in most d e t a i l .  

3.2.4 Recommendations For Addi t iona l  Work 

The las t  sec t ion   o f  the summary tables concerns 

recommendation for g round t ru th   d r i l l i ng   and   s ampl ing  plus 

comprehensive  laboratory  tes t ing,   which are requi red  to f u l l y  
eva lua te  a p a r t i c u l a r  deposit. Only those deposits which  have 
an overall assessment of "good" or "excel lent"   have been 
f u r t h e r   e v a l u a t e d   i n  t h i s  way. The  amount  of a d d i t i o n a l  work 

recommended is considered t o  be s u f f i c i e n t  to allow borrow p i t  

development   and  res torat ion  plans to  be produced. Excluded 

from t h i s   e v a l u a t i o n  are those  deposits which f a l l  w i t h i n  t he  

I n u v i a l l u i t  Land S e l e c t i o n s   i n  Borrow Management Area No.  2. 

(i) Number of Boreholes: 

This  is est imated fran a  knowledge of t h e   a r e a  of a deposit 

and t h e  l i ke ly   un i fo rmi ty   o f  t h e  s t r a t ig raphy .   Gene ra l ly ,  a 
borehole g r id   spac ing  of 50-15Om was appl ied .  For 

p a r t i c u l a r l y   l a r g e  depsoits i.e. l a r g e  areal e x t e n t ,  t h i s  has  

resulted i n   v e r y   l a r g e  numbers of boreholes ( thousands)  t o  

fu l ly   i nves t iga t e   and   p rove '  t h e  whole deposit. I t  is 
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recognized that in reality investigations would zero in on 

small areas of the whole deposit and hence would require 

proportionately less exploration work. However, for the sake 
of consistency each good/excellent prospect has been treated 

as though the whole area is to be investigated. 

In any investigation of granular deposits a certain number of 
test pits are desirable in conjunction with drilling. Test 

pits provide an opportunity to log exposed stratigraphic 

sections and obtain representative bulk samples for testing. 

Thus, a number of test pits should be substituted for 

drillholes wherever possible. In addition, detailed 

topographic surveying should be undertaken as part of the 
field  program to obtain  data necessary for volume 

calculations, and also to locate drillholes/test pits and  aid 
in the preparation of stratigraphic sections. 

(ii) Depth of Boreholes: 
This is estimated f r m  the likely maximum recoverable 

thickness of useable granular material, which is either  based 

on drillhole/test  pit  data, or is inferred fran geomorphic 

features. A depth range is given where actual groundtruth 

information indicates such a variation. 

(iii) Laboratory Testing: 
The scheme of laboratory tests recommended to classify and 

evaluate the material properties include the following: 

Moisture Content, Grain Size, Petrographic Analysis, Los 

Angeles Abrasion, Sulphate  Soundness and Organic Impurities. 

This testing scheme is focused mainly on determining 

suitability for use as concrete aggregate. Should grain size 
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and petrographic analyses indicate the material to be 
unsuitable as concrete aggregate then the latter tests are 

unnecessary. 

Determination of the moisture content is a relatively 

inexpensive standard test which is most useful in granular 

materials which contain significant proportions of sand and 

fines. It is appropriate in determining suitability for use 

as general fill, and also suitability for winter development 
of the source 

The grain size analysis provides the grading characteristics 

of the material (i.e. percentage of gravel, sand, silt & clay) 

which aids in classification for various uses eg. concrete 

aggregate, base coarse, general fill etc. 

The petrographic analysis is a method for appraising the 

quality of granular material for  use as concrete aggregate, 

and particularly to identify any components which may be 
deleterious to the concrete. It provides a method for 
comparing the quality of samples from the same or different 

sources. 

The  Sulphate  Soundness and Los Angeles  Abrasion tests are 

applied only to those samples which are evaluated as suitable 

for use  in concrete aggregate. These  two tests appraise the 

durability of coarse aggregate components to both physical 

abrasion and chemical attack; which simulate conditions which 

the aggregate is subject to in the manufacture of concrete. 

Similarly, the  Organic Impurity determination assesses the 
proportion of organic compounds in fine aggregates, as these 

compounds are deleterious to cement mortar  and  concrete. 
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The amount Of testing recommended is calculated on the 
following basis: 

2 Moisture  Contents per 5 m of drilling/test pitting 

3 Grain  Sizes per 10 m of drilling/test pitting 

1 Petrographic Analysis per 5 drillholes/test pits 

1 L.A. Abrasion/Sulphate Soundness 
and Organic Impurity per 10 drillholes/test pits (or a 
minimum of one per site) 

Numbers of particular laboratory tests are included on the 
tables in Appendix .B", where they are coded as follows: 

A)  Moisture  Contents 
B) Grain  Sizes 
C) Petrographic Analyses 
D) L.A. Abrasion/Sulphate Soundness/Organic Impurities 

(all three) 

The laboratory testing programs indicated in the tables  are 
presented as a guideline only, mainly for budgeting purposes. 

It is recognized that programs for site  specific 
investigations may vary considerably from those in the tables, 
depending on the stratigraphic conditions encountered. 

(iv) Priority: 

A priority rating is assigned to each  deposit. The rating 

relfects a qualitative assessment of the value of further 

exploration considering mainly the quality and quantity of 

available granular material, but also such factors as the 

local availability of good quality granular material, and 

proximity to community sites which may consider developing the 
deposi  ts . 
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4.0  GRANULAR rESOURCE POTENTIAL 

4.1 

A detailed summary of significant  granular  deposit  parameters 

is presented i n  Tables B1 t o  B6 i n  Appendix "B". The tables 

are organized by borrow management area,  and t h e  following 

discussion summarizes t h e  granular  resource  potential of each 

management area. Borrow management Area N o .  1.- (Richards 

Island) i s  outs ide  the scope of t h i s  study. 

borrow management AREA NO. 2 

A t o t a l  of 68 potential  granular borrow sources have  been 

ident i f ied i n  t h i s   a r ea .  Based upon the   eva lua t ion   c r i te r ia  

discussed i n  Section 3.2 t h e  overall  assessment  indicates  that 

2 deposits  are  Excellent  prospects,  9 a re  Good prospects, 33 

are  Favourable  prospects, and 23 are  Unsuitable  prospects. 

The Inuvia l lu i t  Land Selections occupy p a r t  of t h i s  

mamagernent area and  any granular  deposits w i t h i n  these  land 

selections  are  controlled  by  the  native  peoples,  and hence are 

of restricted  availabil i ty.   Preliminary e s t i m e s  of t h e   t o t a l  

avai lable   quant i t ies  of C l a s s  1, 2 and 3 granular  material i n  

the  management area,  are  presented i n  Table 1 (page 4 3 ) .  

Calculated volumes are presented which both  exclude and 

include  those  sources w i t h i n  the   Inuvia l lu i t  Land Selections.  

The eleven  excellent and  good prospects  are  distributed such 

t h a t  s i x  of them occur inside,   ani   f ive occur outs ide,   the  

Inuvia l lu i t  Land Selections,   respectively.  Only those 5 which 

are   outs ide  the land selections  area  are  considered  for 

additional  exploration work. The five  deposits  are  source 

numbers 2.20,  2.28,  2.29,  2.30 and 2.45. Four of these ( 2 . 2 0 ,  
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2.28, 2.29 and 2.30) occur in the Wolverine Lakes/Parsons Lake 

area and the  fifth (2.45) is immediately north of Noell Lake. 

They all contain Class  2 granular material, there is no  Class 
1 material identified outside the Inuvialluit Land Selections. 

Each of these five deposits is of glaciofluvial origin, being 
either outwash plains, terraces or kames. The total available 

volume of Class  2 granular material contained in these five 

deposits is also presented in Table 1. 

4.2  BORROW MANAGEMENT AREA NO. 3 

A total of 23 potential granular borrow sources have been 

identified in  Area 3. No Good or Excellent prospects for 
granular material have been identified; the granular deposits 
in this area are generally of poor quality. Nine of the 

deposits are Favourable prospects and the remaining 14 are 
Unsuitable prospects. 

Class 3 material is the highest quality material which occurs 

in the area. It is located in five Favour able prospects and 
two  Unsuitable prospects, which  are either kames/eskers or 
alluvial features. 

A preliminary estimate of  the  total available volumes of 
Class 3 material in Management Area No. 3 is included in Table 
1. 
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4.3 BORROW management AREA NO. 4 

One hundred and twelve potential  granular borrow sources have 

been identified i n  t h i s  area. The overall assessment of these 

sources indicates  the  following breakdown: 

No Excellent  prospects 
18 Good prospects 
63 Favourable prospects 
31 Unsuitable  prospects 

Preliminary  estimes of the total  available  quantities of Class 
1, 2 and 3 granular  materials i n  the management area,  are 

presented i n  Table 1. 

The 18 Good prospects occur scattered throughout the 

Management Area, however there is a concentration of these 
prospects to  the west and northwest of Travaillant Lake. None 
of these  deposits  contain  Class 1 granular  material. The 

majority (15) contain  Class 2 granular  material, whereas the 
remainder (3) comprise Class 3 material. The associated 

landforms are all glaciofluvial  features  i.e. outwash plains, 
terraces, kames and eskers. 

Each of these  deposits  rate  as high priorities  for  further 

investigation and testing. The total  available volumes of 

Class 2 and Class 3 granular  materials  contained i n  these 

18 Good prospects  are included i n  table 1. 
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BORRW MANAGEMENT NO. 5 

A total of 47 potential  granular borrow sources have  been 

inden t i f i ed  i n  Area 5. The overall assessment of these 

sources  indicates  there  are 11 Good prospects, 30 Favourable 
prospects and 6 Unsuitable  prospects; there  are no Excellent 
prospects. 

A preliminary  estimate of the total  available volumes  of Class 

1, 2 and 3 granular  materials i n  Management Area No. 5, is  

presented i n  Table 1. 

The eleven Good prospects comprise Class 2 or Class 3 material 

which is associated with glaciofluvial  features such as 

outwash plains,  eskers, kames and terraces. These prospects 
are  scattered  fairly evenly throughout the  area, b u t  three of 
them are on the west side of the Mackenzie River. 

These eleven deposits  are of high priority wi th  respect to  
further  exploration and testing  to f u l l y  evaluate  their 

potential. The total  available volumes  of Class 2 and Class 3 

granular  material  contained i n  these 11 Good prospects  are 
also presented i n  Table 1. 

BORROW MANAGEMENT AREA NO. 6 

Ninety-two potential  granular borrow sources have  been 
identified i n  t h i s  area. The overall assessment of these 

sources indicates  that one is an Excellent  prospect, 13  are 

Good prospects, 47 are Favourable prospects, and 31 are 

Unsuitable  prospects. 
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An estimate of the total  available volumes  of Class 1, 2 and 3 

granular  materials  contained i n  these borrow sourcesI i s  
presented i n  Table 1. 

The majority of the fourteen Bxcellent/Good prospects occur 

around and north of Fort Good H O P I  i n  the  central  part of the 

Management Area. I n  the  north  part and south of Fort Good 

H o p e ,  deposits of good quality  granular  material  are  scarce. 

Class 2 granular  material  occurs i n  t e n  of the Excellent/Good 

prospects,  the remaining three  are  Class 3 material. A l l  are 
associated w i t h  glaciofluvial  features (outwash plains, 

eskers, kames), except one which is an alluvial  terrace. They 
a re   a l l  considered t o  be of high priority  for  additional 

exploration work  and testing. The total  volumes  of Class 2 

and Class 3 granular  materials  contained i n  these 14 deposits 

is presented i n  Table 1. 

4.6 BORROW MANAGEMENT AREA NO. 7 

A total of 52 potential borrow sources have  been identified i n  
this area. An overall assessment of these  sources  indicates 

that 4 are Good prospects, 26 are Favourable prospects and 23 
are  Unsuitable  prospects,  there  are no Excellent  prospects 
identified. 

A preliminary  estimate of the total  available  quantities of 

Class 1, 2 and 3 granular  materials i n  Borrow Management  Area 

No. 7 is presented i n  Table 1. 

There is a  lack of good quality  granular  material i n  
Management  Area No. 7. The four Good prospects a l l  occur i n  
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the southern part of the area; three comprise Class 2 granular 

material (associated with glaciofluvial delta deposits) and 

the fourth is Class 3 granular material associated with a 

kame-esker  complex. The four Good prospects rate as high 

priorities for additional investigation and  testing. 

The total volumes of Class 2 and Class 3 materials contained 

in these Good prospects are included in  Table 1. 

4.7 0 o ” L R J I T Y  AND UI’BER REQUIREMENTS 

Enquiries were made of  the Government of the Northwest 

Territories in Yellowknife, plus the towns of Inuvik and 

Norman Wells, to obtain information on projected demands for 

granular materials. The data obtained is presented in the 

follwing sections and  in Tables 2 and 3 at the end of this 
section. Table 2 presents total granular material demands 

(where available) for the various communities, and Table 3 
includes a break-down  of  the requirement for various material 
types (material classes) where  these  were available. 

In addition to this data, the following information was  also 

made available. 

4.7.1 Inuv ik 

No information was available on projected granular material 

requirements for Inuvik, however three borrow sources are 
regularly utilized by the town of Inuvik. These are borrow 

sources 2.48, 2.50 and 2.52, and they supply the following 
materials: 
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Borrow Source Material 

2.48 

2.50 

2.52 

Class 3 granular  material; 
the p i t  is located w i t h i n  
the  townsite. 

Crushed  rock aggregate fran 
a quarry  operation 
exploiting interbedded 
shale and limestone bedrock, 
located a t  the Inuvik 
Airport . 
Crushed  rock aggregate from 
a quarry i n  limestone 
bedrock, located approx- 
imately 2Okm southeast of 
Inuvik.  

I n  addition t o  the community requirements (unknown) for 
granular  material,  airport developnent work,  which  commenced 

i n  1985 and w i l l  continue into 1989, requires 9,000 m3 of 

crushed gravel and 29,000 m3 of general fill. 

4.7.2 Arctic Red River 

Projected  granular  material requirements for  Arctic Red River 
are presented on Tables 2 and  3. 

Additional borrow sources for  Arctic Red River are  currently 
under investigation. I n  the  past  the community has used 

borrow sources 3.9  and 3-10, which provided crushed rock 

aggregate and Class 3 granular  material,  respectively. Both 

of these  sources are  located very close  to  the town s i te .  I n  
addition, borrow source 650 (Ripley Klohn  Leonof f ,  1973) 

provides  Class 2 granular  material  fran a deposit which is 
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loca ted   about  18 km west of Arctic Red River .   This  l a t t e r  
deposit is o u t s i d e   t h e   s t u d y  area and so is no t   i nc luded   i n  

t h i s  report. 

Current  borrow s o u r c e   s t u d i e s   i n  Arctic Red River  are focusing 

o n   t h e   p o s s i b i l i t y  of e s t a b l i s h i n g  a new p i t  to supply   genera l  

f i l l  material. Borrow sources  3.11 and 3.12 are being 

c o n s i d e r e d   f o r   t h i s   p u r p o s e ,   b o t h  are located close t o  and 

east of the tawnsi te .  

I n   a d d i t i o n  to  t h e  community requirements ,  airport  developnent 
work which is planned for 1988/89 w i l l  require   11,000 m3 of 

crushed  gravel  and  350,000 m 3  of s a n d   f i l l .  

4.7.3 F o r t  Good H o p e  

Pro jec ted   g ranular  material r equ i r emen t s   fo r   Fo r t  Good Hope 

are presented  on Tables 2 and 3. 

Borrow Source  6.80 supplies Class 2 g ranu la r  material t o  t h e  

community a t  present .  However, an   inventory  of l o c a l l y  
a v a i l a b l e   g r a n u l a r  material is scheduled   for   comple t ion   in  

1986/87 t o  i d e n t i f y   o t h e r   s o u r c e s .  

During  1987/88  proposed airport developaent works a n t i c i p a t e  a 

requirement  for  14,300 m3 of crushed  gravel,   which w i l l  

probably be obta ined  fran borraw source 6.79. 

4.7.4 Norman Wells 

The  community of Norman Wells a n t i c i p a t e s  a requirement for 

about 200,000 m3 of granular  material (var ious  classes) for 
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road construction  and  maintenance  over t h e  next  few yea r s .   In  

addi t ion,   another   100,000 m3 w i l l  be r equ i r ed  for  planned 

airport developnent  works  during  1988/89;  this oolme inc ludes  

15,000 m3 of crushed  gravel .  

Beyond t h e  community  demands it is l i k e l y   t h a t  a g r e a t e r  
demand for cons t ruc t ion  material comes f r a n  t h e  oi l f ie ld  

d e v e l o p n e n t   a c t i v i t y   i n  t h i s  area; however t h i s  was not  
es tab1 ished. 

Four borrow sources are r e g u l a r l y  used by t h e  community, these 

are: 7.48 and NW1, NW4, NW14 (Pemcan Se rv ices  "72" ) .  The 

l a t t e r  three sources are outside t h e  s tudy  area and so are no t  

i n c l u d e d   i n   t h i s  report. These four  borrow sources   supply  t h e  

fol lowing materials: 

Borrow Source Material 

7.48 

Nw1 

Nw4 

NW14 

Class 4 granu la r  material (genera l  
f i l l ) ;   t h e  p i t  is located on  t h e  
west side of the Mackenzie  River. 

Class 3 t o  4 granu la r  material 
( g e n e r a l   f i l l ) ;  the  p i t  is located 
about 5km southeast of t h e  town. 

Crushed r o c k  aggrega te  f r a n  a 
l imes tone   quar ry  a b o u t  6km north- 
east of t h e  town. Shale  is also 
exploited west of the limes tone 
quar ry  . 
Class 3 granu la r  material (genera l  
f i l l ) ;  the  p i t  i s  located about 3km 
nor theas t  of t h e  town. 
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The four  communities  discussed  above  (Inuvik, Arctic Red 

River ,   For t  Good Hope and Norman Wells) each exploit between 
two  and f i v e  local g ranu la r  deposits or bedrock  sources.  The 

borrow sources  are a l l  l o c a t e d   w i t h i n  20 km of   the  town sites, 
wi th  the  major i ty   be ing  much closer t h a n   t h i s .  A review  of 

p robab le   ava i l ab le   quan t i t i e s   o f   g ranu la r  materials i n   t h e s e  
borrow sources i n d i c a t e s   t h a t   t h e y   c a n   s a t i s f y   t h e  projected 

(known) community  demands  which are i n d i c a t e d   a b o v e ,   b u t   t h i s  

review takes no account of what volumes have  been  used to  

date. Thus, it appears that t h e r e  is no immediate  requirement 

t o  locate new community borrow sources .  

Inuvik  and Arctic Red River  both  have a lack  of local g ranu la r  

d e p o s i t s  (compared t o  F o r t  Good H o p e  and Norman Wells) t o  
replace any  worked-out borrow sources.   Hence,  these two 
communities  should take p r i o r i t y  for a n y   f u t u r e   e x p l o r a t i o n  

work, as it becomes necessary.  

4.7.5 Dempster Hiqhway 

The m o s t  northern  segment of the Dempster Highway occurs i n  

t h e   s t u d y  area between Arctic Red River  and  Inuvik.  The 
maintenance of t h i s  highway requires a supply  of p i t  run  and 

c rushed   g rave l ,   and   gene ra l ly   eve ry   f i ve   yea r s   t he   road  is 
re-surfaced. The actual volume requirements   for  materials 

were not   obtained;  however a typical amount  of g rave l   r equ i r ed  

for surfacing  the  proposed  Mackenzie Highway  between F o r t  Good 

H o p e  and  Inuvik was a n t i c i p a t e d  t o  be '3 ,400  tons per mile' 

(Techman L t d .  1976),  which is equ iva len t  to  about 3,000 m3 per 

kilometer . Maintenance  requirements  would  presumably be 

somewhat less. 
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The Dempster Highway t raverses   par t s  of Borrow Management 

A r e a s  2 and 3 between Arct ic  R e d  R i v e r  and Inuvik; 

approximately 55 km of highway occurs i n  both management 

areas. Assuming tha t  3,000 m /km of  gravel is required for 3 

surfacing and maintenance,  then  each management area must 

supply 165,000 m3 of  crushed  gravel,  every  five  years on 

average.  Appropriate crushed gravel may be obtained by 

processing C l a s s  1, 2 or 3 material .  Management Area 2 

contains a potent ia l   p lent i ful   supply  to  meet t h i s  

requirement. Management  Area 3 l ikely  contains a suf f ic ien t  

supply  but  there is no C l a s s  2 material and not   a l l   Class  3 

deposits will be suitable.  Therefore Management Area 3 should 

be a high prior i ty   area for additional  investigation work t o  

secure a proven  supply of material t o  meet the  requirements 

for the  Dempster Highway  and the  community of Arctic Red 

Rive r . 

4.7.6 future  Pipeline Requirements 

There are  no confirmed granular  material  requirements  for 

future  pipeline  projects,  however, sane  general  indications 

are   avai lable  from certain  sources. I n  the  recent  Mackenzie 

Environmental  Monitoring Program (1985) review of development 

scenarios  for hydrocarbon  development i n  t h e  Lower  MacKenzie 

Valley,  estimates of gravel/fill  requirements  are  given  as 

1 ,000  t o  3,000 m /km,-- including  a l l   faci l i t ies   requirements .  

Polar Gas,  i n  t h e i r  application  to  the  National Energy  Board, 

have indicated  an  average  requirement of 4,000 m /h, north of 

t h e  Great Bear River. I n  contrast ,   Interprovincial  Pipe  Line 

(NW) Ltd.  , used  an  average of only about 450 m /km, €or the  

Norman Wells pipel ine,  however, requirements  for a similar 

small o i l   l i n e  north of  Norman Wells  could well be greater .  

3 

3 

3 
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The granular  material requirements for a f u t u r e   p i p e l i n e  

project between the   Beaufor t   Sea   and  Norman Wells may be 

es t imated  for each Borrow Management Area. Two extremes of 

poss ib l e  material requirements  are 500 m3/km and  4,000 m3/km, 
and  us ing   these  upper and lower bound va lues  the fo l lowing  

volumes may be projec ted :  

Approximate  Total  Granular Material Requirements, d 
Management P i p e l i n e  

Area Length (km) 500 m 3 / h  4,000 m3/km 

2 130  65,000 
3 
4 125  62,500 
5 90 45,000 
6 140 70,000 
7 120 60 , 000 

- - 520,000 

500 000 
360,000 

480 I 000 

- 

560 ,000 

I t  is apparent  that the   es t imated  total a v a i l a b l e   q u a n t i t i e s  

of granular  materials i n   t h e  Borrow Management Areas can 

e a s i l y   s a t i s f y   t h e s e   p i p e l i n e   r e q u i r e m e n t s .  However, u n t i l   a n  

actual p i p e l i n e   c o r r i d o r  is c h o s e n   t h e   a v a i l a b i l i t y  of 

s u f f i c i e n t   s u i t a b l e  material, close t o  t h e  corridor, is 
unknown. 

Clear ly ,   the   g ranular   requi rements  w i l l  be dependent  on  the 

s ize  and type of p i p e l i n e  (oil or gas) and  the   des ign  modes 
(buried or above  grade) . For t h e   p r e s e n t l y   a n t i c i p a t e d  

medium-sized o i l  p i p e l i n e  followed by a la rge   d iameter  gas 
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p i p e l i n e  as one  scenario,  i t  is  p o s s i b l e   t h a t   t h e  combined 

granular  material  requirement  could be in   the   order  of 3 to 4 

mi l l i on   cub ic   meters   in  total ,  north of Norman Wells. The 

majority of this  requirement would be for  Class 2 and 3 

material   with only a very  l imited  requirement  for Class 1 

material  . 
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TABLE 1 

S W R Y  OF GRANULAR MATERIAL VOLUMES, COWEZR MACWNZLE VALLEY 

ALL BORROW SOURCES 
BORROW 

M4NAGEMF.W MTERI4L ESTIMATED 'Wl'AL V O L m  (I& 
AREA  CLASS PrnVEN PROBABIE PROSPECI'IVE 

EXCELLEWI'/GOOD PROSPECTS 

ESTIPlATED TOTAL VOLUME (A 
PrnVEN PROBABLE PlhDSPECI'IVE 

1 
2  2 

3 

1 
2"  2 

3 

1 
3 2 

3 

1 
4  2 

3 

1 
5 2 

3 

1 
6 2 

3 

1 
7 2 

3 

1.4 x lo6 

33.5 x 106 
15.3 x lo6 

6.5 x lo6 
" 

10.2 x l o6  
" 

273,000 
" 

5.5 x 106 
5.8 x 106 

" 

12.3 x LO6 
- 

3.7 x l o6  

2.8 x lo6 
" 

3.5 x 10 6 

" 

4.6 x lo6 
2.2 x 106 

4 x 106 
59 x lo6 
295 x lo6 

" 

26 x lo6 
105 x lo6 
" 

" 

6.4 x LO6 

" 

80 x 106 
145 x lo6 

" 

98 x 106 
146 x lo6 
" 

17 x lo6 
91 x lo6 

19 x lo6 
30 x LO6 

" 

12 x 106 
173 x l o6  
1248 x lo6 

" 

54 x 106 
531 x lo6 

" 

" 

7.7 x 106 

" 

175 x lo6 
534 x lo6 

207 x lo6 
390 x lo6 

" 

66 x lo6 
418 x lo6 

" 

34 x 106 
95 x 106 

" 

Ent I re 1 1.4 x lo6 4 x 106 12 x 106 

A r e a  3 48.9 x 106 713 x lo6 2693 x lo6 
s t u d y  2 40.5 x lo6 273 x lo6 109 x 10' 

Ent 1 re* 1 
Study 2 536 x lo6 
Area 3 25.7 x lo6 523 x lo6 1976 x lo6 

" " 

31.7 x lo6 240 x l o6  
" 

1 x 106 
7.4 x IO6 
15.2 x l o 6  

" 

6.5 x l o 6  
" 

" 

" 

" 

" 

5.4 x 106 
420,000 

12.3 x 10; 2.7 x 10 

" 

" 

2.8 x 106 
795,000 

4.6 x lo6 
50,000 

" 

3 x lo6 
33 x lo6 
59 x lo6 
" 

26 x lo6 
" 

" 

" 

" 

" 

80 x lo6 
23 x L O 6  

98 x l o6  
" 

27 x LO6 

" 

1 7  x l o6  
9 x l o6  

19 x l o 6  
350,000 

" 

11 x 106 
112 Y 106 
172 x lo6 

" 

54 x t o 6  
" 

" 

" 

" 

" 

171 x lo6 
48 x 106 

207 x lo6 
61  x LO6 

" 

-- 
66 x LO6 
21 x lo6 

34 x l o 6  
" 

700,000 

1 x 106 3 x 106 11 x 106 
32.5 x lo6 247 x t o 6  590 x lo6 
19.2 x lo6 118 x lo6 303 x lo6 

31.6 x lo6 240 x IO6 532 x LO6 
" " " 

4 x lo6 59  x 106  131 x 106 

t 
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TABLE 2 

projected GRANULAR MATERIAL DEMAND* 
lower Mackenzie VALLEY communities 

commum ITY ReQUIRED VOLUME (m3) 
1986  1987 1988  1989  1990 Tot  a l  

Arct ic  Red River 4,500 22,900 5, 450 16 850 ---- 49,700 

Fort G o o d  Hope 90 0 200 650 2,650 4 , 400 

Taken from Government of the  Northwest  Territories 5 Year Capital 
P l a n .  
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TABLE 3 

GRANULAR material FORECAST 
LOWER MACKENZIE VALLEY COMMUNITIES 

material TYPE FLEQUIRED VOLUME (m3) 
1986  1987  1988  1989  1990 

ARCTIC RED river 

Embankment 3,450 15,150 2,250 11,800 ---- 
Sub-base 350 800 1,400 "" "" 

Base 500 4,500  1,300 3,400 ---- 
Surface  Material 200  2,250 50 0 1,500 ---- 
Concrete 

Aggregate "" "- "" 

Riprap "" 200 "" "" 

"" "" 

"" 

5 Year 
Total 

Totals 4,500  22,900  5,450 16,850 49,700 m3 

FORT GOOD HOPE 

Embankment "- "" 

S u b b a s e  300 "" 4 50 "" 1,050 

Bas e 600 200  200 "" 800 

Surf ace  Material --- "- "- "" 800 

Concr et  e "-  "- 
Aggregate "-  "- "- "" 

Riprap -" "- "- "" 

"" "" "" 

"- "" "" 

"" 

"" 

5 Year 

Tota l s  90 0 200 
Total  

650 "" 2,650  4,400 m3 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Th i s  study has identified 292 potential  granular  sources i n  

the Lower Mackenzie Valley  (excluding  Richards Island) and has 

provided a summary of a l l  pertinent  geological and 
geotechnical parameters for each source. An overall 
assessment of these  sources has further  identified 52 deposits 
which are  excellent or good prospects by virtue of the  quality 

of granular  material which they  contain (excluding those 

wi th in  the  Inuvialluit Land Selections). These 52 deposits 
should be considered as high priorities  for  additional 

exploration work  and tes t ing  to  f u l l y  evaluate  their  potential 

as  sources of excellent  to  fair  quality  (Class 1, 2 and 3) 

granular  material. 

The study has focused only on granular  materials and bedrock 
sources have  been classified as non-granular (NG)b. However, 
as some bedrock sources have the  potential  to provide granular 
material of excellent  quality, a more detailed  evaluation of 

bedrock i n  the s tudy  area is  warranted. T h i s  is particularly 

true i n  areas where surf ic ia l  granular materials  are  scarce. 

Similarly, i n  areas w i t h  scarce, good quality  granular 

material, such as Management Area No. 3 and south of Fort Good 
Hope, more attention should be placed on further  evaluating 
the poorer quality  deposits which would otherwise be 
discounted. Limited amounts of good quality  material may 

occur locally i n  these deposits. 

Th i s  is particularly  true  as  far  as  Class 1 granular  material 
i n  concerned, for  there is none identified  outside  the 

Inuvialluit Land Selections ( i n  Borrow  Management Area No. 2 ) .  
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I t  is q u i t e   l i k e l y   t h a t  .pods" of Class 1 material may occur 

wi th in  deposits which are c l a s s i f i e d  as Class 2 or 3. Also, 

sane processing of Class 2 material may provide Class 1 

aggregate  which is suitable for use i n   c o n c r e t e .  The 

a d d i t i o n a l   i n v e s t i g a t i o n  work recommended i n   T a b l e s  B 1  t o  B6 

should aim to  i d e n t i f y   t h e s e  possibilities. 

I n   a d d i t i o n ,  good a l t e r n a t i v e s  to granular  material for use  as 
genera l  f i l l ,  are ice-poor g l a c i a l  till (ground  moraine 

deposits) and shale bedrock. Both of these a l t e r n a t i v e s  have 
been  used  successfully by Pub l i c  Works Canada on  the  Dempster 

Highway, and were planned for use   a long   the  proposed Mackenzie 

B ighway . 
The occurrence of massive ice bodies wi th in   g ranular  deposits 

is of par t icu lar   concern   dur ing  borrow p i t  development. The 

massive ice r e p r e s e n t s  waste material which must of t e n  be 

removed t o  access va luable   g ranular  material. Melt water from 

s tockp i l ed  ice must be c o n t r o l l e d  to  p r e v e n t   s i l t a t i o n  of 

streams; and i f  lef t  i n  s i t u  care must be taken t o  prevent  

mel t ing  and  degradat ion of p i t  s lopes / faces .  A more accura t e  
d e l i n e a t i o n  of massive ice is therefore d e s i r a b l e   i n   t h e  
i n v e s t i g a t i o n   s t a g e ,  so t h a t  better p lanning   can  be 

undertaken. The use of geophysical   techniques,  such  as 

r e s i s t i v i ty   su rvey ing   and   g round  radar, have  been  employed 

s u c c e s s f u l l y   i n  permafrost t e r r a i n  for var ious  purposes. I t  

is suggested t h a t  geophysics  could  form a use fu l  component t o  

any  subsequent f i e ld  programs designed t o  eva lua te   g ranular  
deposits i n  t h e  Lower Mackenzie  Valley. 

Comprehensive  guidelines for t h e  development of borrow sources  

e x i s t   i n  t he  publ icat ion  "Environmental   Guidel ines  P i t s  and 
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Quarr ies"  which is publ ished by INAC (1982). This  b o o k l e t  

covers  all aspects of p lanning ,   des igning ,   opera t ing   and  

r e s t o r i n g  borrow pits.  Addi t iona l  sections deal w i t h  t h e  

special problems of permaf rost, and particular aspects of 

p lanning ,   des igning   and   opera t ing   quar r ies .  

The environmental  impact of borrow source  development has been 

addressed i n  a gene ra l  way o n l y   i n  t h e  tables which are 
i n c l u d e d   i n  Appendix .B". The comments inc luded   on   t he  tables 
are taken  from studies conducted  up t o  15 years   ago ,   a l though 
they  were brief ly   reviewed  and  updated t o  a limited e x t e n t  

during the  course of t h i s  s t u d y .   I n   t h e   l i g h t  of more r e c e n t  

data, increased  environmental  knowledge and modern 

philosophies concerning  environmental   protect ion;  a 

comprehensive  environmental  study  would now be appropriate t o  

f u l l y   u p d a t e  and h i g h l i g h t  those e n v i r o m e n t a l  parameters 

which w i l l  c o n s t r a i n  borrow source  development i n   t h e  Lower 
Mackenzie  Valley. 

A r e l a t i v e l y  small proport ion  of  the borrow sources have  been 

developed,  and are either abandoned or still being exploited. 
I n  order t o  main ta in  a r e l a t i v e l y   a c c u r a t e   i n v e n t o r y  of 
remaining volumes, the  amounts of granular  materials e x t r a c t e d  

needs to  be determined. Coupled wi th  t h i s  aspect, a 

comprehensive  review of community  and indus t ry   p references  

towards specific borrow sources and projected granular  

material requirements ,   could be undertaken. 
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I SOIL  CLASSIFICATION  SYSTEM  (MODIFIED U.S.C.) 

1. All sieve  sizes menlioned on  this  chart  are U.S. Standard, ASTM Ell. 

2. Boundary  classification  possessing  characteristics of two groups are given 
comblned  group symbols eg. OW-GC Is a well-graded gravel-sand mixture with 
clay binder  between 5% and 1%. 

3. Soil fractions and limiling  textural  boundaries ore in accordance with  the  Uni- 
fied Soil Classilicalion System. except  that an  Inorganic  ciay of medium ples 
llclly (CI) is recognized 

4. Tho following  adjectives may be employed lo define percentage  ranges by 
weight of mlnor  components: 

and 
some 35 - 21% 
little 20 - 11% 
trace 10- 1% 

50 - 36% 

LABORATORY 

CRITERIA 
TYPICAL  DESCRIPTION  CLASSIFICATION 

'EAT  AND  OTHER  HIGHLY  ORGANIC  SOILS odor, and o f t e i  I 
w e l l - g r a d e d  GRAVELS,  GRAVEL-SAND 
m i x t u r e s  5% FINES 

to 
D,o x 40 

p o o r l y   g r a d e d  GRAVELS,  AND  GRAVEL- NOT  MEETING  ALL 
;AND  MIXTURES, < 5% FINES ABOVE  REQUIREMENTS 

ilLTY  GRAVELS.  GRAVEL-SAND-SILT 
l lXTURES > 12% FINES 

ATTERBERG  LIMITS 
BELOW "A" LINE OR 

I P C  4 

CLAYEY  GRAVELS,  GRAVEL-SAND-CLAY 
MlXTURES > 12% FINES 

ATTERBERG  LIMITS 
ABOVE  "A"  LINE, 

Ip> 7 

WELL-GRADED  SANDS,  GRAVELLY  SANDS, 
< 5% FINES 
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TABLES B1 TO B6: 

summary OF potential BORROW source data 
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map sheet (C1 TO C4, 1:250,000 SCALE) 
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