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The Environmental Data sheets and t h e  

Landscape  Evaluat ion sheets have  not   been  included f o r  

the   p roposed   r ev i s ion  areas pending  approval  of t h e  

new a l ignment .  

Horizontal   al ignment  improvements are  be ing  

i n v e s t i g a t e d  a t  Miles 9 0 1 . 6 ,  899.6 ,  896-0, 8 9 4 . 1 ,  892.1, 

8 8 3 . 6 ,  8 8 2 . 4 ,  881 .6 ,   871 .2  and  833.2 .  These sections 

of t h e  present   a l ignment  which have s m a l l   d e f l e c t i o n  

angles   and small i n t e r s e c t i o n   a n g l e s  w i l l  be   r ev i sed  t o  

provide  a smoother and more c o n t i n u o u s   l i n e .  
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CHAPTER 1 

OVERLAND  DRAINAGE 

From Mile 902 t o  Mile 802  t h e  Highway r o u t e  crosses a 

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

drained  uplands t o  a poorly-drained  drumlinized till 

p l a i n .   S u r f i c i a l  soi ls  are p redominan t ly   s i l t y   s andy  

c l a y s   w i t h  a few  sandy  gravel areas whi le   bedrock   cons is t -  

i n g   p r i m a r i l y  of sha les ,   sands tones   and   l imes tones  of 

Pa leozoic   and   c re taceous   age  may be  found a t  sha l low 

d e p t h s   i n  many l o c a t i o n s .  

From Mile 902  t o  Mile 900  t h e  Highway crosses a w e l l -  

d ra ined   druml in ized  till p la in   wh ich   deg rades   i n to  a 

poor ly -d ra ined   g l ac io l acus t r ine   depos i t   a round  Mile 898. 

In t h i s   a r ea   add i t iona l   cu lve r t s   have   been   added  t o  t h e  

d e s i g n   i n   o r d e r  t o  accommodate t h e   p o t e n t i a l  of upslope 

ponding. From Mile 898 to Mile 888 t h e   r i g h t   o f  way 

crosses an  upland till p l a i n ,   w i t h  a v e r y   d i f f u s e   d r a i n a g e  

densi ty   and  no  drainage  problems are a n t i c i p a t e d .  A t  Mile 

885 t h e  Highway beg ins  a g r a d u a l   d e s c e n t   t o   T r a v a i l l a n t  

River  a t  Mile 869.   This   area i s  predominantly a f l a t  till 

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

bog areas. The d e n s i t y  of dra inage   courses  i s  r a t h e r   l i g h t ,  

b u t   t h o s e   c o u r s e s   p r e s e n t  are w e l l  def ined  and  tend t o  
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dominate local  d r a i n a g e   c h a r a c t e r i s t i c s .  N o  d ra inage  

problems are a n t i c i p a t e d   i n  t h i s  a r e a .  

Subdued hummocky mora ine   depos i t s   i n t e r spe r sed  w i t h  

numerous kno l l s   and  lakes are t h e  dominant  topographic 

f e a t u r e s  from Mile 869 t o  Mile 844. From Mile 869 t o  

859 t h e  t e r r a i n  i s  r o l l i n g   a n d   t h e r e  i s  s u f f i c i e n t  good 

relief a long  t h e  al ignment  t o  min imize   t he   po ten t i a l  for 

upslope  ponding. Most sags i n  t h e  p r o f i l e   h a v e   c u l v e r t s  

d e s i g n e d   f o r  them i n   o r d e r  t o  m a i n t a i n   t h e   p r e s e n t  

d r a i n a g e   p a t t e r n .  The  Highway then   a scends   g radua l ly  t o  

Mile 859 and   r e tu rns  to a l o c a l l y   w e l l - d r a i n e d ,   r o l l i n g  

landscape. From here, a g r a d u a l   d e s c e n t  takes t h e  

Highway t o  Mile 8 4 4  and  the  Thunder River. The r o l l i n g  

n a t u r e  of t h e  moraine  features   and the  presence  of 

d e f i n a b l e   d r a i n a g e   l i n e s   i n d i c a t e  t h a t  f e w  d ra inage  

problems will be encoun te red   i n  t h i s  s e c t i o n  of t h e  

Highway. 

Local d ra inage  from Mile 845 to Mile 843 i s  dominated by 

the  Thunder River v a l l e y .  A t  Mile 8 4 3 ,  t he  al ignment  

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

dued hummocky t e r r a i n   w i t h  numerous  lakes   in   an area of 

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

Mile 843 t o  Mile 834  a n d   t h e   n a t u r a l l y  good r e l i e f  of t h i s  

s e c t i o n   i n d i c a t e s  few areas w i t h   p o t e n t i a l  for  upslope 
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ponding. A f t e r  c r o s s i n g  a drumlin a t  Mile 8 3 4 ,  t h e  

a l ignment  descends t o  a g l a c i o l a c u s t r i n e   p l a i n  i n t e r -  

spe r sed  w i t h  thermo-kars t   fea tures  and o c c a s i o n a l  

e ske r ine   depos i t s .   Loca l   d ra inage   va r i e s   f rom w e l l -  

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

sedges.  I n  these   poor ly -d ra ined   a r eas ,   cu lve r t s   have  

been added t o  t h e  d e s i g n   t o  accommodate t h e   p o t e n t i a l  

of upslope  ponding. A s  i n  most s i t u a t i o n s  where some 

d r a i n a g e   d i f f i c u l t i e s  may be   encoun te red ,   t he   d ra inage  

d e v i c e s   i n c l u d e d   i n  t h i s  design  have  been  placed so a s  

t o  minimize   d i s rupt ion  of the   ex i s t ing   d ra inage   ne twork .  

In   t h i s   P re l imina ry   Des ign   Submiss ion   t he  s i z i n g  for 

a l l   c u l v e r t s   o v e r   s i x t y   i n c h e s  i n  d i a m e t e r   a r e   t h o s e  

recommended by   Fenco ,   the   hydro logy   consul tan t   for   Sec t ion  

'ID". Fenco' s two publ icat ions,   Hydrology  Study,   Mackenzie  

Highway, F o r t  Good  Hope t o  Dempster  Highway,  March, 1 9 7 4  

and  Bridge  and  Culvert   Hydraulics,   Mackenzie Highway, 

Fort  Good  Hope t o  Dempster  Highway,  March, 1 9 7 4 ,  c o n t a i n  

a n a l y t i c a l   d a t a   t o   s u b s t a n t i a t e  these recommended c u l v e r t  s i z e s .  

I t  i s  D.P.W.'s i n t e n t  t o  c a r r y   o u t  t h e  complete   design  of  

t h e   l a r g e   c u l v e r t s  on Sec t ion  "D" in-house i n  t h e   F i n a l  

Design  Submission. 
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CHAPTER 2 

SOURCES O F  BORROW 

The s e c t i o n   o f  t h e  Highway cove red   by   t h i s   P re l imina ry  

Des ign   Submiss ion   t raverses   an   a rea  of cont inuous 

permafros t  w i t h  vary ing  ice c o n t e n t s .  From p a s t   e x p e r i e n c e  

on t h e  Dempster Highway and  on t h e  I n u v i k   a i r p o r t   r o a d  it 

has   been   found  tha t   the   over lay   cons t ruc t ion   method  us ing  

low mois tu re   con ten t  rock m a t e r i a l   p r o v i d e s  a s u p e r i o r  

road grade   and   of fe rs  t h e  advantage of e a s i e r   c o n s t r u c t i o n  

du r ing  the winter   season .   Therefore ,   the   search   for   bor row 

m a t e r i a l  was concen t r a t ed   t oward   a r eas   o f   sha l e s   o r   o the r  

rock materials. 

The h a u l  limits for  borrow  areas  selected a r e   l i s t e d  

as fo l lows:  

Mile 902.0  - Mile 897 .0  

S h a l e   o v e r l a i n  by e i g h t   f e e t  of unusable  overburden is  

a v a i l a b l e  from the  borrow  area selected a t  Mile 899.5.  

Two o t h e r  areas t e s t e d   i n   t h i s  section c o n t a i n e d   u n s u i t a b l e  

g r a v e l l y  till and   sha le - r i ch  till w i t h  low t o  moderate ice 

c o n t e n t s .  

Mile 897.0 - Mile 891.9 

Three  areas  were i n v e s t i g a t e d   i n   t h i s   s e c t i o n   a s   p o t e n t i a l  

borrow  sources.  Material i n   o n e   a r e a   v a r i e d  from i c e - r i c h  
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c lay   and   g rave l   ad j acen t  t o  t h e  Highway c e n t r e l i n e  t o  

an   ex tens ive   g rave l   sou rce   ex tend ing  t o  three   and   one-  

h a l f  (3 1/2) miles east o f   t h e  Highway r i g h t  of way. This  

area was n o t  selected because of the   h igh  ice c o n t e n t .  

A second area con ta ined   c l ay  till w i t h  l o w  t o  moderate 

ice con ten t .  The area selected f o r  a po ten t i a l   bo r row 

source  f o r  t h e   c o n s t r u c t i o n  of t h e  Highway grade  fo r  t h i s  

s e c t i o n  was t h e  shale d e p o s i t  a t  Mile 893.6. The shale 

i n   t h i s  area i s  o v e r l a i n   b y   e i g h t  feet  (8)  of unusable 

till. 

Mile 891.9 - Mile 886.7 

I n v e s t i g a t i o n  of f i v e   p o t e n t i a l   b o r r o w  areas r e s u l t e d   i n  

one area be ing   r e j ec t ed   because  t h e  material was a c l a y  

till. Four areas conta ined  shale o v e r l a i n  by s i x  and 

one-half (6 1/2) f e e t  of genera l ly   unusable   overburden .  

The borrow area a t  Mile 889.9 was chosen  from t h e  f o u r  

areas i n v e s t i g a t e d   b e c a u s e   t h i s   a r e a   p r o v i d e d  the combined 

f a c t o r s  of quant i ty   and  haul   economics.  

Mile 886.7 - Mile 880.8 

Two s h a l e  areas and  one large g r a v e l   s o u r c e  were tested i n  

t h i s   s e c t i o n .  The area a t  Mile 883.5 was chosen  on the 

b a s i s  of haul  economics.   Five feet (5) of unusable  over- 

burden are e x p e c t e d   i n  t h i s  area. 
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Mile 880.8 - Mile 877.2 

One of  t h e  two   bo r row  a reas   t e s t ed   i n  t h i s  s e c t i o n  was 

re jec ted   because   o f  t h e  excessive  overburden.  The borrow 

a r e a  a t  Mile 878.6 w i l l  p rovide  shale o v e r l a i n  by approx- 

imately  one t o  t w o  feet of  overburden. 

Mile 877.2 - Mile 871.0 

The o n l y   a r e a   t e s t e d  i n  t h i s  s e c t i o n  was a t  Mile 875.0.  

The s h a l e   i n   t h i s   a r e a   o v e r l a i n  by s i x  and  one-half (635) 

f e e t   o f   s i l t y   c l a y   o v e r b u r d e n  w i l l  provide  good  con- 

s t r u c t i o n  material for  t h i s   s e c t i o n  of the Highway. 

Mile 871.0 - Mile 866.0 

From t h e   t h r e e   a r e a s   t e s t e d   i n   t h i s   s e c t i o n  two a r e a s  

con ta ined   modera t e   t o   h igh  ice c o n t e n t   s a n d y   s i l t y   c l a y .  

Shale   and  sandstone  beneath an average  depth  of  over- 

burden of four  and  one-half  (4 1/2) feet i n  the   bor row  a rea  

a t  Mile 867.5 w a s  s e l e c t e d   f o r  t h i s  s e c t i o n   o f   t h e  Highway. 

Mile 866.0 - Mile 862.0 

Four   a reas  were tested i n   t h i s   s e c t i o n .   T h r e e   a r e a s  

c o n t a i n e d   s i l t y  clay wi th   modera te   to   h igh  ice c o n t e n t .  The 

area s e l e c t e d   f o r   b o r r o w  i s  t h e   s m a l l  area of  shale a t  Mile 

864.6. The s h a l e  i n  t h i s  a r e a  i s  o v e r l a i n   b y   e i g h t  (8) feet  

of unusable  overburden. 
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Mile 862.0 - Mile 8 4 4 . 0  

Three  usable  borrow areas were i d e n t i f i e d  i n  t h i s  

s e c t i o n :  a small a r e a  a t  Mile 851.0 and  two l a r g e  

areas some d i s t a n c e   f r o m   t h e   r i g h t  of way a t  Miles 

859.3 and 857.7. Shale  from t h e  a r e a   a t  Mile 851.0, 

o v e r l a i n   b y   s i x  (6) f e e t  of unusable   overburden,  i s  

in tended  to  be hauled  south  toward the Thunder  River. 

The r ema in ing   s ec t ion  of t h e  Highway w i l l  be  cons t ruc ted  

w i t h  the shale   and  sandstone  f rom the  borrow  area a t  

Mile 857.7. 

Mile 844 .0  - Mile 837.2 

S u i t a b l e   c o n s t r u c t i o n   m a t e r i a l  for t h i s   s e c t i o n   o f  t h e  

Highway w a s  n o t   a v a i l a b l e   a l o n g  the r i g h t   o f  way. 

E x t e n s i v e   i n v e s t i g a t i o n s   i n   t h e   a r e a   r e s u l t e d  i n  f i n d i n g  a 

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

g r a v e l  material has  a  low ice c o n t e n t .  The l o c a t i o n   o f  

t h i s  bo r row  a rea   necess i t a t e s  a three-mile access r o a d   t o  

the   sou th   end  of t h i s   s e c t i o n .  

Mile 837.2 - Mile 827.1 

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

s o u r c e s   f o r   t h i s  section o f   t he  Highway, t h r e e   l o c a t i o n s  

n e a r  Mile 830.0 were c o n s i d e r e d   s u i t a b l e   f o r   c o n s t r u c t i o n  

material. The area  chosen w a s  a s a n d s t o n e   a n d   s i l t s t o n e  

depos i t   approximate ly  8,000 feet  from t h e   r i g h t  of way. 
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Mile 827 .1  - Mile 820.3 

A borrow area a t  Mile 823.0 was s e l e c t e d  t o  provide  

cons t ruc t ion  material for  t h i s  section of t h e  Highway. 

The material i n   t h i s  area is sha le ,   s ands tone   and  

s i l t s t o n e .   F i v e  (5) f e e t  of low ice  content   sandy 

s i l t y   c l a y  overlies t h e   u s a b l e  material. The o t h e r  

area t e s t e d   i n   t h i s   s e c t i o n   c o n s i s t e d   o f   h i g h  ice 

c o n t e n t   s i l t y   c l a y .  

Mile 820.3 - Mile 812.5 

From t h e   s i x  areas tested i n   t h i s   s e c t i o n   t h e   a r e a  

c o n t a i n i n g   s h a l e  was chosen.  The  shale area i s  a t  

Mile 817.5. 

Mile 812.5 - Mile 802.0 

From the   s even  areas t e s t e d   i n   t h i s   s e c t i o n   t h e  area 

c o n t a i n i n g   s h a l e  was chosen. The s h a l e  area i s  a t  Mile 

,807.0 
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CHAPTER 3 

SPECIAL DITCH TREATMENT 

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

h a s   b e e n   i d e n t i f i e d  i n  accordance   wi th   Sec t ion  B-8 

of the  Mackenzie Highway General Design Data, Mile 

715 - 936. 

M i  l e  

843-844 

851-852 

891-892 

892-893 

893-894 

896-897 

S t a t i o n  

5144-5140 

4492-4485 

2363-2350 

2325-2320 

2269-2261 

2112-2108 

Average 
% Slope 

7.6 

3.5 

4.5 

3.5 

3.5 

3.5 

Estimated 
Discharge 
i n  C.F.S. 

.5 

1 

3 

1 

3 

1 

D i t c h   P r o t e c t i o n  
o r  Di tch  Check 
Spacing 

Coarse Gravel 

40 ' 

4 0 '  

50' 

50' 

50 ' 
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SUMMARY OF ENVIRONMENTAL  DATA 

MILES 902 T O  802 

Prepared  by:  S c h u l t z   I n t e r n a t i o n a l  L i m i t e d  

Envi ronmenta l   Consul tan ts  

Data d e r i v e d  from f i e l d  work  during  1973  and a i r  p h o t o   a n a l y s i s  are  

p resen ted  on the  Environmental  Data s h e e t s .  T h e  p o r t i o n  of t he  High- 
way a l ignment   under   d i scuss ion  i s  t h e   s e c t i o n   f r o m  j u s t  n o r t h  of K a m e  

Lake t o  Wounded Bear Lake. W i t h i n   t h i s   s e c t i o n  of t h e   a l i g n m e n t ,  few 
c o n f l i c t s  of a l ignmen t   ve r sus   env i ronmen t   ex i s t .  Areas of concern  
are i d e n t i f i e d  and d i s c u s s e d .  

Fol lowing are brief d i s c u s s i o n s  of Miles 902 t o  802  of the   p roposed  
a l ignment   under   each  of t h e   a s s e s s m e n t  categories found  on  the  Environ-  
menta l  Data s h e e t s .   T h e s e   c a t e g o r i e s  are:  

TERRA IN LANDSCAPE  ARCHITECTURE 

VEGETATION  RECREATION 

WILDLIFE CONSTRUCTION 

F I S H  ENVIROMMENTAL ASSESSMENT 

ARCHAEOLOGY 

TERRAIN 

The proposed   a l ignment   passes   over  a v a r i e t y  of t e r r a i n   i n   t h e   s e c t i o n  

from Miles 902 t o  802.  The c h a n g e s   i n   t e r r a i n  arc out l ined   be low.  

From Mile 902 a t  Wounded Bear Lake t o  Mile 900,  t h e  r o u t e   t r a v e r s e s  a 
till p l a i n   w i t h   d r u m l i n s   p a r a l l e l  t o  t h e  Highway. T h e  Rengleng  River 
is  crossed a t  Mile 901.5. G l a c i o - l a c u s t r i n e   d e p o s i t s  with 
numerous lakes and bog a r e a s  are e n c o u n t e r e d   i n  the n e x t  t w o  miles. 
At Mile 8 9 8 . 0  t h e   t r i b u t a r y  of the Rengleng R i v e r  d r a i n i n g  Bath ing  
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Lake is crossed. N o  major c o n s t r u c t i o n  problems arc  a n t i c i p a t e d  i n  
t h i s   s e c t i o n .  

Within t h e  n e x t   t e n  miles, t he   a l ignmen t  rises and crosses a n  upland 
till p l a i n  w i t h  bedrock  control led  topography.   Very f e w  d ra inage  
systems a re  e n c o u n t e r e d   i n  t h i s  sect ion.  Druml in i zed   t e r r a in  i s  
passed  from Miles 892 t o  891  and a bog area a t  Mile 8 9 2 . 5 .  

From Miles 888 to 885 ,   t he   rou te   d rops   r ap id ly   approx ima te ly  300 fee t  

and   then   cont inues  t o  s l o p e   g e n t l y  downward t o  T r a v a i l a n t  River a t  
Mile 869.  Again, f e w  d ra inage   sys t ems  are encountered. in t h i s  section. 

Miles 885 to 877 is a f l a t  up land   p l a in   w i th  bedrock controlled topo- 
graphy. A large mora ine   depos i t   sou th  of t h e  Highway i s  passed  a t  

Miles 886 to 882.  Extensive  bog areas are encountered  a t  Miles 857 

and  878.5  north of t h e   a l i g n n e n t .  From Mile 877 t o  T r a v a i l l a n t   R i v e r  
t h e   t e r r a i n   c o n s i s t s   o f   s u b d u e d  hummocky mora ine   depos i t s - .  No major 
c o n s t r u c t i o n  problems are a n t i c i p a t e d   i n   t h i s   s e c t i o n  of t h e  Highway. 

From T r a v a i l l a n t  River t o  Thunder River (Mile -844) t h e  Highway 
t raverses   subdued hummocky mora ine   depos i t s  w i t h  numerous knolls and 
lakes; however, f e w  streams and   d ra inage   channe l s  are  encoun te red .  
From T r a v a i l l a n t  River t o  Mile 859 t h e   r o u t e  rises r a p i d l y   a p p r o x i -  
mately 450 feet .  A large rock   ou tc ropp ing  l i es  north of the Highway 
from Miles 867 t o  866,  and a bog area is  passed  a t  Mile 865, The 
r o u t e   d r o p s   r a p i d l y  from Miles 859 t o  852   and   t hen   g radua l ly   un t i l  

cons t ruc t ion   problems are a n t i c i p a t e d   i n   t h i s  section 

t h e  edge of t h e  Thunder River v a l l e y  at Mile. 845.  Again,   no major 

The  Thunder   River   val ley  extends  f rom Miles 845 t o  8 4 3 .  The Highway 

drops and  again rises approximate ly  300 feet .  Long grades exceeding  
e i g h t   p e r c e n t  may r e s u l t   i n   r o a d   m a i n t e n a n c e   p r o b l e m s .  

e 
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From Miles 843 t o  8 3 4  t h e   a l i g n m e n t   t r a v e r s e s  an a r e a  of subdued 

hummocky moraine and   up land   g l ac i a l  till depos i t s   wi th   numerous  l a k e s  

and hummocks. Few dra inage   sys tems are  encountered ,  A t  t h e  end of 

t h i s   s e c t i o n  t h e  r o u t e  crosses a druml in  a t  Miles 835 t o  834. 

The  Highway d r o p s   r a p i d l y  from t h e  drumlin t o  a g l a c i o - l a c u s t r i n e  
p l a i n  which  extends t o  the   end  of t h i s   s e c t i o n   u n d e r   d i s c u s s i o n  (Mile 

8 0 2 ) .  T h i s   p l a i n  i s  c h a r a c t e r i z e d  by many s m a l l  lakes and a l a r g e  
number o f   v a r y i n g   s i z e   d r a i n a g e   s y s t e m s   n e c e s s i t a t i n g   n u m e r o u s   c u l v e r t s .  
A prominent h i l l  east of t h e   r o u t e  i s  passed a t  Mile 822. The High- 

way approaches t o  w i t h i n  a mile of the  Mackenzie River a t  Mile 8 2 0 .  

Numerous e s k e r s  and bog a r e a s  are e n c o u n t e r e d   i n   t h e   s e c t i o n  from 
Miles 807 t o  802. 

The g l a c i o - l a c u s t r i n e   p l a i n   p r e s e n t s  a major cons t ruc t ion   and  road 
maintenance  hazard.  The area has   been   repea ted ly   burned   over   and ,  as 
a r e s u l t  of t h e  lack of forest  cover ,   an  escarpment   lying  immediately 
eas t  o f   t h e  Highway h a s  become u n s t a b l e ,  Numerous  mudflows are p r e s e n t  
i n   t h e  area from Miles 816 t o  802. These  mudflows may endanger the 

Highway. 

VEGETATION 

The f o r e s t   c o v e r   o n   t h e   t e r r a i n   t r a v e r s e d   b e t w e e n  Miles 902 and 8 0 2  

cons i s t s   ma in ly  of B l a c k  Spruce   Assoc ia t ions .   Genera l ly  trees a r e  
small a n d   s c a t t e r e d ,   t h e   l a r g e s t  ones being found on t h e  h i g h e r ,  
b e t t e r   d r a i n e d  hummocks and k n o l l s .  Here whi te   spruce   and   paper  birch 
a r e  a l so  commonly found. The b e s t   s t a n d s  of trees i n   t h i s  section are 
found i n  the   Thunder   River   va l ley .  Good s t a n d s  of trees are also 
found a t  Trava i l l an t   R ive r   and  on the s lopes   be tween  the  Highway and 
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the  Mackenzie  River from Miles 330  t o  820 ,  T h e  area from approxi -  
mate ly  Miles 816 t o  802 has   been   repea ted ly   burned   and   has   var ious  
s t a g e s  of f i r e  succession v e g e t a t i o n .  

Impact of the Highway on t h e  forest  cove r  w i l l  be minimal.  Removal 
of trees for t h e  right-of-way, access roads, and borrow areas w i l l  
have   on ly  a minor  impact.  

WILDLIFE 

Wolf and fox are  common w i t h i n   t h e  area of Miles 9 0 2  t o  802. Based 

on winter   t rack   surveys ,   wolves   and   foxes  are found i n   t h e   f o l l o w i n g  
areas : 

Miles 895 t o  885 
Miles 876 to 870 
Miles 863 t o  855 

and Miles 817 t o  805. 
N o  wolf or fox   den  sites were l o c a t e d   i n   t h i s   s e c t i o n ,   s u g g e s t i n g  a 

minor impact on t h e s e   s p e c i e s .  However, i nc reased   hun t ing   and   t r ap -  
p i n g   p r e s s u r e  w i l l  r e su l t   w i th   improved  access t o  t h e  area. 

Winter  and summer s u r v e y s   i n d i c a t e   t h a t  moose are found i n  t w o  areas 
i n   t h i s   s e c t i o n :  Miles 8 9 0  t o  880,  and 850 t o  835 .   In   bo th  areas, 
wolves are   a lso found.  Both w i l l  face  greater hun t ing   p re s su re   once  
t h e  Highway is  completed.  

N o  r a p t o r   n e s t  s i tes immediate t o  t h e  Highway were i d e n t i f i e d   i n  the 
area from Miles 902 t o  802. 

Beaver  and waterfowl are found  on many of t h e  l akes  i n  t h i s  s e c t i o n .  
From Mile 902 t o  T r a v a i l l a n t   R i v e r ,  waterfowl a re  found  on most of 
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t h e   l a r g e r   l a k e s ,  Beaver a r e  also p r e s e n t .  However, t h e  b e s t  water- 
fowl areas are  g e n e r a l l y  removed  from  the  alignment so l i t t l e  impact 
w i l l  r e s u l t .  Prom T r a v a i l l a n t  River t o  Thunder River no  good areas of 
waterfowl or  beaver h a b i t a t  are  p r e s e n t  immediate t o  the Highway. 
From Thunder  River t o  Mile 802, most of the   l akes   have   water fowl   and  
beaver. The area j u s t  west of approximate ly  Miles 840 t o  830 i s  one 
of t h e  best beaver h a b i t a t s   i n   s e c t i o n  D .  T h i s  area w i l l  face 
i n c r e a s e d   t r a p p i n g   p r e s s u r e   o n c e   t h e  Highway i s  b u i l t .  

FISH 

Twenty streams crossed by   t he  Highway were surveyed i n  t h e  a r e a  from 
Miles 902 t o  802.  Fish were caught  or o b s e r v e d   i n   e i g h t  streams: 

Miles 898.0   (p ike) ,   855 .3   (p ike)  , 8 3 7 . 9   ( g r a y l i n g   f r y )  , 832.3   (un ident -  
i f i e d   c y p r i n i d ! ,   8 2 1 . 3   ( g r a y l i n g ) ,   8 0 6 . 5   ( g r a y l i n g   f r y ) ,   T r a v a i l l a n t  
River ( l o n g n o s e   s u c k e r ,   g r a y l i n g ,  humpback w h i t e f i s h ,   a n d   p i k e )  ; and 
Thunder   River   (gray l ing ,   p ike ,   longnose   sucker ,   pond smelt, l a k e  
c h u b ,   a n d   s l i m y   s c u l p i n ) .   I n   a d d i t i o n ,   f o u r  streams were c l a s s e d  as 

p i k e   h a b i t a t   a l t h o u g h   n o n e  were observed.  These streams were Rengleng 
River and a t  Miles 899.9,  886.6,  and  881.1. Bridges are  t o  be 
cons t ruc ted   on  T r a v a i l l a n t  River and  Thunder River. Fish passage  
c u l v e r t s  are recommended for  t h e   r e m a i n i n g   t e n  streams i d e n t i f i e d  
above. 
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A sport f i she ry   cou ld   be  supported by T r a v a i l l a n t  River and Thunder 

River a l though low summer flows i n  the latter stream may l i m i t  recrea- 
t i o n a l   u s e  of it. Grayl ing  would be the prime sport species i n  each 

river. Pike are a l so  p r e s e n t   i n   b o t h   r i v e r s ,  

Movement of g r a y l i n g   i n   t h e  stream a t  Mile 821.3 i s  hampered  by a 

downstream log jam. T h i s  should  be removed t o  improve   t he   f i she ry  
c a p a b i l i t y  of t h e  stream. 

ARCHAEOLOGY 

W i t h i n   t h e   p o r t i o n  of the   a l ignmen t   unde r   d i scuss ion ,   fou r   a r chaeo log-  
i ca l  sites were i d e n t i f i e d .  A l l  of t h e  sites are p r e h i s t o r i c .  

HILD 13 i s  l o c a t e d  on t h e   n o r t h   s h o r e  of Wounded Bear Lake.  Two f l a k e s  
were found  here .   This  s i t e  h a s  a low s a l v a g e   p r i o r i t y .  H I L D  1 2  i s  on 
a small l a k e  a t  Mile 898. Th i s  s i t e  h a s  a medium s a l v a g e   p r i o r i t y   a n d  
y i e lded  a fragment of a worked f lake   and   one   o ther  f lake .  The g e n e r a l  
area from Wounded Bear Lake t o  Loche Lake (Mile 890)  i s  a s e n s i t i v e  
a r c h a e o l o g i c a l  area. All areas of c o n s t r u c t i o n   a c t i v i t y ,   e s p e c i a l l y  
stream cross ings ,   bor row sites, and   excava t ions   nea r   l akes  o r  streams, 
should be g iven  some a r c h a e o l o g i c a l   s u r v e i l l a n c e   d u r i n g  Highway con- 
s t r u c t i o n .  

Two p r e h i s t o r i c  sites were found i n  t h e  Thunder River v a l l e y .  H I L D  2 4  

y ie lded   one  worked flake. A comple t e   b i f ace   and   fou r  flakes were 
found a t  H I L D  23. This  i s  a lso a s e n s i t i v e   a r c h a e o l o g i c a l  area and 
should be t r e a t e d  a s  ou t l ined   above  fo r  t h e  Wounded Bear Lake t o  Loche 

Lake area. 
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LANDSCAPE ARCHITECTURE 

Oppor tun i t i e s  e x i s t  f o r   t h e   e n h a n c e m e n t   o f   t h e   v i s u a l   p o t e n t i a l   a l o n g  
t h e  Highway. S e l e c t i v e   a n d   v a r i a b l e   c l e a r i n g  are t h e  main  means of 
r e l i e v i n g  t h e  monotony  of t h e  r o u t e .   V a r i a b l e   c l e a r i n g  of t h e  r i g h t -  
of-way w i l l  reduce t h e  t u n n e l  e f f e c t  of a c o n s t a n t  w i d t h  c l e a r i n g .  
S e l e c t i v e   c l e a r i n g  i s  recommended t o  open up v iews   of   v i sua l   h igh-  
l i g h t s .   A r e a s  where s e l e c t i v e   c l e a r i n g   c a n  be  used t o  advantage   a re  
a t  stream cross ings ,   f rom Miles 845 t o  843 fo r   v i ews  of the  Thunder 
River va l ley ,   f rom Miles 871 t o  867 for  v iews   of   Trava i l lan t   River ,  
from Miles 835 t o  834 f o r  views from t h e  d r u m l i n  o f   l a k e s  east of  

t h e  Highway,  and  from Miles 825 t o  815 f o r   v i e w s  of the  Mackenzie 

River   and  lakes  west of t h e  Highway. 

RECREATION 

M i n i m a l   o p p o r t u n i t i e s   f o r   r e c r e a t i o n   e x i s t   t h r o u g h o u t  most of t h e  

sec t ion   o f   t he   a l ignmen t   unde r   d i scuss ion .  A campsi te  o r  rest s t o p  
cou ld   be   e s t ab l i shed   on   t he  lake a t  Mile 894.5. Some water fowl  
hun t ing   and   f i sh ing  may b e   p o s s i b l e  on t h e   l a k e .   B o t h   T r a v a i l l a n t  

River   and  Thunder River   could   suppor t  a limited s p o r t   f i s h e r y   f o r  
g r a y l i n g   a n d   p i k e .   T r a i l s   c o u l d   b e   c o n s t r u c t e d   a t  Miles 8 2 2  t o  8 2 0  
t o  allow peop le   t o   wa lk  west to   t he   banks   o f   t he   Mackenz ie   R ive r  o r  
t o  climb t h e  prominent h i l l  east of the Highway. T h i s  would  give 
them  a  panoramic  view of t h e  su r round ing   a r ea .  
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CONSTRUCTION 

C o n s t r u c t i o n   d i f f i c u l t i e s   s h o u l d   b e   m i n o r   i n  t h e  s e c t i o n  of t h e  a l i g n -  
ment from Mile 9 0 2  t o  Thunder  River,  Few s t r eams   a r e   encoun te red  i n  

t h i s   a r e a  and  bog areas are f e w .  F i f t e e n  c u t s  are proposed i n  t h i s  

p o r t i o n ,   t h e  most ex tens ive   be ing  a t  Mile 891.5.   This c u t  i s  about  
1 , 2 0 0  f ee t   l ong   and   15  feet  maximum depth;  however,  i t  i s  found i n  a 
druml in ized   a rea   and   should   be   s tab le .  O t h e r  l a r g e   c u t s  are a t  Miles 

896.3  and  892.2,   but   again  both art. o n   r e l a t i v e l y   s t a b l e   g r o u n d .  
Twenty--s ix   culver ts ,  6 0  i nches  and l a r g e r ,  are  proposed f o r  t h i s  

p o r t i o n  of t h e  Highway from Mile 9 0 2  to  Thunder  River. Normal d e s i g n  
c u l v e r t s  are adequate   on   these  streams. S e v e n   a d d i t i o n a l  streams 
which w i l l  h a v e   c u l v e r t s  i n s t a l l e d  a t  t h e   c r o s s i n g  site were evalu-  
a t e d  for  f i s h e r i e s   p o t e n t i a l .   F i s h   p a s s a g e   d e s i g n   c u l v e r t s  are 
recommended for  t h e  streams a t  Miles 901.5,  899.9,  898.0,  886.6, 881.1, 
and 855.3. T r a v a i l l a n t  River and  Thunder   River   wi l l   have  bridge 

c r o s s i n g s .  

Some c o n s t r u c t i o n   d i f f i c u l t i e s   e x i s t   i n  t h e  p o r t i o n  of t h e  a l ignment  
from  Thunder  River t o  Mile 802.  E i g h t   c u t s  are p roposed ,   t he   on ly  

to 30 f e e t   t h i c k .  Such a c u t  on t h e   s t e e p  slope of the   Thunder   River  
major one  being a t  Mile 843.7. T h i s   c u t  w i l l  be  500 f e e t  long and  up 

v a l l e y  may l e a d  t o  extensive  ground  ic ing  and  mudflow  problems.  Many 
streams are e n c o u n t e r e d   i n   t h i s   s e c t i o n   n e c e s s i t a t i n g   n u m e r o u s   c u l v e r t s .  
T h i r t y - s e v e n   c u l v e r t s ,  60 i n c h e s   a n d   l a r g e r ,  are proposed.  Normal 
d e s i g n   c u l v e r t s  are adequate  on t h e s e  streams. E l e v e n   a d d i t i o n a l  
streams w h i c h   w i l l   h a v e   c u l v e r t s   i n s t a l l e d  i n  them were e v a l u a t e d  for 
f i s h e r i e s   p o t e n t i a l .   F i s h   p a s s a g e   d e s i g n   c u l v e r t s   a x e  recommended 
only for t h e   s t r e a m s  a t  Miles 837.9, 8 3 2 . 3 ,  821.3, and 806.5. 

The stream a t  Mile 8 3 2 . 3  had   t he  most s e v e r e   i c i n g   i n  sect ion D.  O f  

a t o t a l  ice depth of 6 . 5   f e e t ,  4 f e e t  was estimated due t o  i c i n g .  
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C u l v e r t   s i z e   m u s t  be adequate  t o  h a n d l e   t h i s  volume of ice.  

As mentioned i n   t h e   T e r r a i n   s e c t i o n ,  t h e  uns t ab le   e sca rpmen t  east of 

t h e  Highway from Miles 816 t o  802 poses  a p o t e n t i a l  major c o n s t r u c t i o n  
problem.  Mudflows from t h i s   u n s t a b l e   e s c a r p m e n t  may endanger   the  
Highway. 

ENVIRONMENTAL ASSESSMENT 

Throughout   the   major i ty  of t h e   s e c t i o n  of the   a l ignmen t   unde r   d i scus -  
s i o n ,   t h e   i m p a c t  of t h e  Highway w i l l  be l o w .  Only t h r e e  areas will 

be subject t o  a high  impact, 

The g e n e r a l  area from Wounded Bear Lake t o  Mile 895 w i l l  be a h i g h  
impact   a rea .  The area has major lakes   and  streams c o n t a i n i n g  f i s h  

and   w i ld l i f e   wh ich  w i l l  face i n c r e a s e d   p r e s s u r e   o n c e   t h e  road is 
b u i l t .   I n   a d d i t i o n ,   t h e  area i s  a s e n s i t i v e   a r c h a e o l o g i c a l   a r e a .  

The T r a v a i l l a n t  River c r o s s i n g  is an area of h igh   impact ,   This ,   aga in ,  
w i l l  r e s u l t   m a i n l y  from i n c r e a s e d   p r e s s u r e s   o n   t h e   f i s h e r y   r e s o u r c e  
with  improved access t o  t h e  area. 

The g r e a t e s t   i m p a c t  of t h e  Highway w i l l  be i n   t h e   T h u n d e r   R i v e r   v a l l e y .  
This  i s  a s e n s i t i v e   a r c h a e o l o g i c a l  area w h e r e   a d d i t i o n a l  s i tes may be 

d iscovered .  The f i s h e r y   r e s o u r c e  of t h e   r i v e r  w i l l  f a c e  increased 
p r e s s u r e .   I n   a d d i t i o n ,  t h e  v a l l e y  is t h e   b e s t   b e a r   d e n n i n g   a r e a  i n  

s e c t i o n  D. I f   b e a r s  are  f o r c e d  t o  f i n d  less s u i t a b l e   d e n n i n g   a r e a s ,  
then   the   impact   on   the   bear   popula t ion  will b e   h i g h l y   d e t r i m e n t a l .  

F i n a l l y ,  from Miles 840 t o  about  830 a moderate impact w i l l  r e s u l t .  
T h i s  i s  mainly t h e  r e s u l t  of t h e  inc reased   t r app ing   p re s su re   on  t h e  

b e a v e r   i n   t h e  lakes immediately west of t h e  Highway. 
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CHAPTER 5 

BORROW AREA DEVELOPMENT 

Borrow p i t s  are a n e c e s s i t y   i n  h ighway  cons t ruc t ion ,  

however,   poorly  planned,  haphazard  borrow areas w i l l  

d e t r a c t  from the   gene ra l   appea rance  of t h e  landscape.  

Even i f  borrow p i t s  are hidden from t h e  motorist 's  

view, they  w i l l  r ema in   v i s ib l e  t o  those   f l y ing   ove rhead .  

This may be a s i g n i f i c a n t   p o i n t   s i n c e  the  Mackenzie 

Val ley   p rovides  a r a t h e r   n a r r o w ,   w e l l - u s e d   f l i g h t   c o r r i d o r .  

I t  s h o u l d   b e   p r a c t i c a l  t o  design  borrow areas which w i l l  

p rov ide   necessa ry   cons t ruc t ion  material, y e t  s t i l l  b lend  

i n t o   t h e   l a n d s c a p e .  Some borrow areas may be   u sed   fo r  

o the r   pu rposes  a f te r  highway c o n s t r u c t i o n .  They may s e r v e  

as pa rk ing  areas for  rest stops, as emergency  pul loffs   and 

r e c r e a t i o n  areas, as i n t e r p r e t i v e   f e a t u r e s   d e p i c t i n g  

n a t u r a l   v e g e t a t i o n   s u c c e s s i o n ,   a n d  as w i l d l i f e   v i e w i n g  areas 

s i n c e   v a r i o u s   s p e c i e s   o f   w i l d l i f e  w i l l  undoubtedly  invade 

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

account  as t h e   b o r r o w   p i t s  are excavated.  

A t  p r e sen t ,   t he   gene ra l   concensus   appea r s  t o  b e   t h a t   b o r r o w  

areas should  be  hidden  f rom  the Highway alignment.  I t  must 

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

o f   i n t e r e s t  are n o t   u n i f o r m l y   d i s t r i b u t e d   a l o n g  the Mackenzie 
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Highway route .   Thus,  it may be advantageous,  i n  some 

i n s t a n c e s ,  t o  develop  borrow  areas  which  are  open t o  

the  alignment.   These  would  provide  open  space  and, 

w i th   p rope r   con tour ing  and revegetat ion  measures ,   would 

improve   r a the r   t han   de t r ac t   f rom  the   v i sua l   p rope r t i e s  

of the   l andscape .  

Methods  of excavat ing   bor row  mater ia l  may r e q u i r e   t h a t  

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

boundar ies  may then  be  expanded by excava t ing   ma te r i a l ,  

t o  a lesser dep th ,   i n   t ongues  from the   r ec t ang le   and  by 

accessory   doz ing   and   contour   g rad ing .   Pr inc ip les   o f  

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

app ly   equa l ly   t o   bo r row  a reas .   C lea r ing  may be used t o  

m o d u l a t e   t h e   v e g e t a t i o n   e d g e ,   t o   a c c e n t u a t e  cer ta in  

vege ta t ion   t ypes   by   i so l a t ing   t hem,   and   t o   accen tua te  

landscape   fea tures   such  as lakes, bogs,   and  r idges by 

p r o v i d i n g   v i s u a l  access t o  them. 

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

t hey   can   be   ea s i ly   i den t i f i ed   and  may b e   a p p l i e d   t o   l e v e l  

or o the rwise   un i fo rm  t e r r a in .   In   mos t   a r eas ,   i nc lud ing  

those   des igna ted  as borrow si tes along  the  Mackenzie 

Highway a l ignment ,  i t  would  be d i f f i c u l t ,  if n o t  imposs ib l e ,  

t o  c o n s t r u c t  a borrow p i t  which  would t o t a l l y  conform t o  

a predetermined  shape.  The f i n a l   s h a p e ,   s i z e  and  contours  

of a borrow area must  be  determined by t h e  amount of m a t e r i a l  

t o  be   t aken ,   loca t ion   and   shape  of s u i t a b l e   d e p o s i t s ,   l o c a l  
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topography  and  drainage  and  potential  future  use of 

the  borrow  area.  Borrow  areas will  take one of  two 

very  general  shapes:  linear  where  the  material  lies  in 

ridges, or amoeboid  where  the  material  is  found  in 

irregular  deposits  below  flat  or  undulating  terrain. 

Final  decisions  must  be  made, on site, by  agreement 

between  the  environmental  consultant  and  the  construction 

engineer  to  insure  an  amenable  balance  between  environmental 

and  aesthetic  factors  and  engineering  suitability. 
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CHAPTER 6 

REFERENCE : Letter of D i r e c t i o n  d.d. June 2 7 ,  1 9 7 4  
Mackenzie Highway Alignment  Review 
S e c t i o n  "D". 

7 n  preparing  the  prel iminary  designs for S e c t i o n  D it 

is reques ted  that t h e  following be provided: 

( 1 )  Where the proposed al ignment  is restricted 

between two lakes, and where a d i s t a n c e  of 
3 0 0  feet from the shore l ine   cannot  b e  main- 

tained, p l e a s e  document i n  t h e   n a r r a t i v e  

portion of the   pre l iminary   des ign submission 

how the   env ironmental   impact  o n  t h e   w a t e r -  

bodies w i l l  be  minimized .  

The numerous lakes   and   waterbodies   th roughout  t h i s  s e c t i o n  

are c h a r a c t e r i s t i c  of t h e  hummocky t e r r a i n   b e i n g   t r a v e r s e d  

by t h e  Highway r o u t e .   I n   s e l e c t i n g  a Highway rou te   t h rough  

t h i s   t y p e  of t e r r a i n   t h e   a l i g n m e n t  w i l l  i n v a r i a b l y  come 

w i t h i n  300 feet f rom  the   sho re l ines  of some waterbodies .  

Envi ronmenta l   Pro tec t ion  for these waterbodies w i l l  be 

provided   for   by   the   over lay   cons t ruc t ion   method  us ing   rock  

material f o r  t he  embankment w h i c h   r e d u c e s   t h e   p o s s i b i l i t y  

of s i l t  e n t e r i n g  t h e  streams and  by i n s t a l l i n g   c u l v e r t s   i n  
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each   i den t i f i ab le   d ra inage   cour se ,   caus ing   min ima l  

d i s r u p t i o n  to  t h e   d r a i n a g e   p a t t e r n .  

( 2 ) .  After c o n s u l t a t i o n   w i t h   t h e   C a n a d i a n   W i l d l i f e  

S e r v i c e  please s u b m i t ,   w i t h   t h e   p r e l i m i n a r y  

design,   recommendations  concerning  al ignment  

l o c a t i o n s  and c o n s t r u c t i o n   a c t i v i t i e s  i n  ‘s e n s i t i v e '  

o h  ' c r i t i c a l ’   r a p t o r   n e s t i n g   a r e a s .  

The r e su l t s   o f   consu l t a t ions   be tween  C.W.S. and D.P.W. 

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

i n  t h e  area o f   r a p t o r   n e s t i n g  sites are recorded i n  t h e  

r e p o r t   e n t i t l e d  "C.W.S. - D.P.W. Consu l t a t ion ,  Highway - 
R a p t o r   I n t e r a c t i o n   f o r   t h e  Mackenzie Highway, June ,  1 9 7 4 . "  

( 3  Recommendations  concerning p o s s i b l e  cross ing  

s i t e s  at t h e  Hare I n d i a n ,  l o o n ,  T i e d a  and Thunder 

R i v e r s .  E . M . R .  and D . O . E .  ( F i s h e r i e s  and W i l d -  

life) shou ld   t hen  be c o n s u l t e d   c o n c e r n i n g   d e t e c t i o n  

of t h e  f inal   crossing sites. 

Consu l t a t ion   w i th  E.M.R. and D.O.E .  (Fisheries and 

Wildlife) a r e  now . in   p rogress .  A r e p o r t   l i s t i n g  their  

recommendations w i l l  be  forthcoming. 
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CHAPTER 7 

TITLE 

CONTENTS OF PRELIMINARY  DESIGN  SUBMISSION 
MILE  902 - MILE  802 

NUMBER OF 
SHEETS 

Cover  Sheet 

1 in. 250,000  Land Use  Maps 

1 in. 50,000  Topographic  Maps 

1 in. = 1,000' Mosaics 

Environmental Consultant's Folio 

Environmental  Data  Sheets 

Mile  902 - Mile  802 "- 
Landscape  Architectural Evaluation 
Sheets,  Mile  902 - Mile 802 "- 

Legend Sheet 

Typical  Section  Sheets 

Plan  Profile  Mile  Sheets 

"- 
"- 
"- 

Total 

1 

4 

7 

24 

22 

7 

1 

2 

10 0 

168 




