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The purpose of t h i s  report i s  t o  describe and evaluate the existing 

environment i n  natural corridors from Frudhoe Eay, Alaska, t o  Edmonton, 

Canada, and from Big Delta, Alaska, t o  Edmonton (fig. l), for potential  

transportation system construction and operation purposes. The elements 

of the environment discussed are  topography, drainage, vegetation, su r f i c ia l  

deposits, permafrost, bedrock, seismicity, and climate. Brief evaluations 

of the general h p a c t  of the environment on the nature of alignments, 

s t ab i l i ty  of foundations, and avai labi l i ty  of construction materials are 

given. 

This report was prepared a t  the request of the Environmental Impact 

, Statement Task Force of the Federal Task Force on Alaskan O i l  Development. 

The instructions given specifically requested that  the analysis not include 

consideration of any factors other than those related t o  the natural  environ- 

ment. In other words, a l l  socioeconomic factors, including existing national 

and land management boundaries, were purposefully excluded. 

I 
OVERVIEW OF THE EXISTING ENVIRONMENT 

Topographx - The north American Cordillera is  the most prominent and 

important topographic feature of the Alaska-Canada region. In Alaska, 

the Cordillera consists of two mountain systems which l i e  parallel  and 

adjacent to the northern and southern coasts respectively (fig.  1) .  

These mountain chains are separated by intermontane plateaus and low- 

lands. As these mountain systems bend southeastward i n  Canada, they 

approach each other with the result  that  the plateaus become less  ex- 

%. 
tensive $nd the lowlands more constricted. Further southeastward, the 

two mountain systems are separated only by the Rocky Mountain Trench. 

Aside from low passes, the mountain chains are major obstacles to  move- 

ment and construction. Less severe, but nevertheless important are the 

topographic hindrances imposed by the h i l l s ,  plateaus, and uplands which 

separate the high mountains. If only topography were considered, the 

most favorable corridor from Prudhoe Bay t o  Edmonton would follow the 

coastal plain lowlands and -ijter+r k ~ m i ~ < . @ ; i ~ t h e > ~  [Gno&XGn and 

eastern) margin of the northern mountain chain (fig.  1 ) .  

Drainage - As a result  of the orientation of the mountain chains, 

numerous streams flow down the mountain sides in  northerly or  southerly 

directions through most of the study area. Large rivers then gather up 

these tributaries,  and flow parallel  t o  the mountain chains. Thus the 

Yukon River drains the vast interior of northwestern North America and 

the Mackenzie River drains an extensive lowland which receives the 

eastern runoff of the Northern Rockies. 



Many streams head i n  ice f i e l d s  o r  i n  glaciers;  con- 

sequently t h e i r  flow varies seasonally, and during the thawed period, 

diurnally. The glacier-fed Tanana River, f o r  instance, has low 

discharge i n  February o r  March. Discharge gradually increases u n t i l  

May a t  breakup time, a f t e r  which discharge increases rapidly, reach- 

ing  a peak i n  July o r  August, a time of maximum melt and r a i n f a l l  

(Jiolmes and Foster, 1968, p. 8) .  Maximum discharge a t  t h i s  time is  

commonly about 10 times the minimum flow i n  l a t e  winter. During the 

spring breakup (May) large quanti t ies of ice  born on swollen r ivers  

have a great  potent ia l  f o r  destroying fixed s tmc tu res  i n  o r  adjacent 

t o  the r ivers.  Streamflow decreases rapidly i n  September because of 

f reezeup, and gradually decreases through the winter. 

Vegetation - The vast  area between the two mountain chains has been 

referred t o  as  the in t e r io r  spruce and birch fo re s t  region ( ~ i ~ a f o o s ,  

1958, p. 171), and contains many fo res t  types. The timberline l i e s  

a t  1,000 t o  1,500 f e e t  on the south slopes of the Brooks Range; 2,000 

100 f e e t  high with diameters of 24 inches ( ~ a u p  and Iknny, 1950, 

p. 7). Black spruce in  pure stands grow i n  poorly drained s i t e s  

underlain by th ick  peat layers and fine-grained soi l s .  The 

mountain chains have e i ther  an alpine f lo ra  o r  a re  barren a t  higher 

elevations and the northern coastal  plain has a tundra vegetation. 

Moderate clearing problems can be anticipated along all lowland 

corridors. 

Su r f i c i a l  deposits - The principal  lowland corridors along the 

mountain chains are generally underlain by g l ac i a l  d r i f t  and associated 

f l u v i a l  deposits, modern flood-plain sands and gravels, lacustr ine 

and aeolian s i l t ,  and local ly  thick deposits of peat. In t e r - s t r a t i f i ed  

a l luv ia l  and marine sediments extend along the Arctic coast i n  a zone 

a t  l e a s t  10 miles wide. Where permafrost occurs, the f i n e r  grained 

sediments and organic deposits are characterized by bogs, muskegs, and 

during the summer, water-logged soi l s .  

t o  3,000 f e e t  i n  in t e r io r  Alaska; and 4,000 t o  5,000 f e e t  i n  the Yukon Ihe mountains have a th in  regoli th of rubble of which the shape and 

and in t e r io r  Br i t i sh  Columbia. White spruce with white birch fo re s t  character  are determined by the parent material. Almost all rock types 

are  common i n  the lowlands and well-drained uplands. Many t rees  are represented along the mountain chain, ranging from granites throughout 

are 70 f e e t  high and 20 inches i n  diameter i n  lowland s i t e s ,  and 

the l a rges t  t rees  i n  the in t e r io r  of Br i t i sh  Columbia are more than 
- - -- 
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the Cordillera t o  incompetent s i l t s tones  and mudstones along the 

eastern f lanks of the Richardson Mountains. The lower mountain slopes 

and h i l l y  plateau surfaces are mantled with colluvium derived i n  large 

pa r t  from solif luction.  Bpressions and narrow valleys within the 

extensive plateau region may be underlain with frozen deposits of 

s i l t ,  sand, gravel, and peat 100 o r  more f e e t  thick. 

If only su r f i c i a l  deposits were considered, the coarse outwash 

and higher terrace gravels along the lowland corridors would provide 

suitable bearing strength, adequate drainage and p l en t i fu l  construction 

materials. 

Permafrost - Zones of continuous and discontinuous permafrost are de- 

l ineated i n  Figure 1. In the continuous zone, permafrost occurs every- 

where beneath the ground surface except possibly i n  newly deposited 

sediments o r  adjacent t o  large water bodies. Permafrost thickness ranges 

from 1,330 f e e t  near Point Barrow ( ~ e r r i a n s ,  1965) t o  approximately 200 

f e e t  near the southern l i m i t  of t h i s  zone (~rown, 1967). The active 

layer, where not stripped of vegetation, varies i n  thickness from 14 
t o  3 f e e t  and usually extends t o  the permafrost table.  The temperature 

of the permafrost jus t  below the zone of seasonal variat ion generally 

ranges from 5°F i n  the extreme north t o  23'F i n  the  southern pa r t  of 

t h i s  zone. Mean annual a i r  temperature generally ranges from about 10' 

t o  20°F. 

In the discontinuous zone ( f ig .  l ) ,  there are areas and layers  of 

unfrozen ground. Toward the southern l i m i t  of t h i s  zone, the permafrost 

4 

. 
becomes l e s s  extensive and it occurs i n  s c a t k r e d  islands a few square 

f e e t  t o  several  acres in  area (~rown, 1967). In i ts  reduced s t a t e  it 

is  mainly confined t o  peat bogs o r  poorly drained organic so i l s .  Perma- 

f r o s t  may also be found i n  north facing slopes o r  i n  foresbSdstrean 

banks where summer shade inhib i t s  thawing and reduced snow cover en- 

hances permafrost expansion. 

Where permafrost i s  extensively developed i n  unconsolidated materials, 

it provides a firm foundation i f  l e f t  undisturbed. This necessi tates the 

construction of an insulated buffer, generally a thick gravel pad, be- 

tween any structure and the permafrost. Permafrost i n  clean, coarse 

materials i s  l e s s  subject t o  volume changes upon thawing, and permafrost 

i n  bedrock poses no special foundation problems. 

Bdrock - The Rocky Mountain System of the North American Cordillera, 

including the Brooks Range, is composed mainly of Paleozoic rocks con- 

s i s t i n g  of limestone, sandstone, and shale, o r  t h e i r  metamorphic equiva- 

l e n t s  (Wahrhaftig, 1965, p. 5). These rocks w e r e  thrus t  northward dur- 
.. - -. 

ing Late Cretaceous and ear ly  Tertiary time and folded in to  great  f l a t -  

fo lds  overturned t o  the north. Southward i n  the Rocky Mountain Thrust 

Blt, the dominant structures resulting from the Iammide Orogeny are 

subparallel, west-dipping thrusts  tha t  produced a ser ies  of narrow, 

l i n e a r  mountain ranges formed of res is tant  Paleozoic carbonates (~oug las  

and others, 1970, p. 367). 

The Pacific Mountain System of the Cordillera contains an almost 

continuous b e l t  of granit ic  batholiths which have intruded great  



thicknesses of t i gh t ly  folded graywacke, a r g i l l i t e ,  conglomerate, and 
7 ---- 

basal t  and andesite f l m s  and tu f f s  . Be- greate_sGntrusive and volcanic 

ac t iv i ty  has fccurred fn the-Pacific- MountaZn~KememwiX-itTcmnnoT _ __ _ _-------_L_ 

active o r  recently active volcanoes. The evidence of igneous a c t i v i t y  

decreases across the Cordillera away from the Pacific,  and there was 

re la t ive ly  l i t t l e  igneous ac t iv i ty  along the north f ron t  of the Rocky 

Mountain System (Wahrhaftig, 1965, p. 7) .  

The connecting intermontane plateaus are  cmposed of Precambrian- 

Paleozoic (?) Birch Creek Schist, and Paleozoic limestone, sandstone and 

shale, chert, volcanic rock, and graywacke a s  old a s  Ordovician. The 

extensive Canadian in t e r io r  plains are underlain predominantly by f l a t -  

. lying Cretaceous shale and sandstone, and Devonian shale and sandstone, 

Bedrock outcrops become scarcer i n  the lowland corridors and southeast- 

ward i n  the v ic in i ty  of Edmonton where thick glacio-lacustrine deposits 

o r  g l ac i a l  d r i f t  mantles the bedrock. Where rock i s  not available f o r  

crushing, f l uv ia l  o r  glacio-fluvial  gravels are usually present. 

Seismicity - Epicenters f o r  a l l  earthquakes of magnitude ~ ~ 6 *  o r  greater  

f o r  the period 1899-1971 i n  Alaska and northwestern Canada are shown 

on Figure 1. Earthquakes of smaller magnitudes are much more numerous, 

and f o r  the most pa r t  have occurred i n  the same general a reas  a s  the 

large shocks. I n  some places, however, such a s  eas t  of Prudhoe Bay, 

there have been shocks of low magnitude i n  areas tha t  have not ex- 

perienced magnitude 6 o r  la rger  earthquakes. 

On the bas is  of recorded earthquakes, and s t r a i n  release maps 

with corollary maximum expected shocks ( ~ i l n e ,  1967), it appears t ha t  

each of'the corridors proposed here traverses areas of much lower 

seismic a c t i k t y  and r i sk  than the previously proposed h.ans-Alaska 

pipeline. In part icular ,  all the new corridors avoid the  very high 

seismic zone i n  the  Prince William Sound area, and those i n  Northern 

Canada a l so  avoid the high r i s k  area around Fairbanks. 

!be only area crossed by the northern corridors with recorded 

earthquakes of magnitude greater than 6 i s  i n  the  Richardson Mountains, 

near Fort  McPherson. Additionally there have been a few shocks with 

magnitude about 6.5, within 75 t o  100 miles south of the corridor i n  
-. 

the Mackenzie Mountains. !be magnitude of the l a rges t  earthquake re- 

corded i n  tha t  general area was 6.7. According t o  Milne (1967) the 

maximum expectable magnitude i s  l e s s  than 7. Elsewhere along the  corri-  

dors there have been a few scattered shocks with magnitude l e s s  than 5. 

The proposed corridor E is within areas of.very low seismicity 

eas t  of Whitehorse. West of Whitehorse there has been one recorded 

earthquake of magnitude between 6 and 7 and several  of magnitude l e s s  

than 5 have occurred within about 25 miles of the  corridor, mostly i n  

the v i c in i ty  of the Shakwak Fault. Northwestward from Big Delta towards 

Fairbanks, where t h i s  corridor joins the proposed Aleyeska route, much 

higher seismicity is encountered. Frequency of earthquake is  greater, 

4 and maximum magnitudes exceed 7. 

*Ms i s  based on the ground amplitude, i n  microns, of the maximum 

amplitude surface wave possessing an approximate 20-second period, 

recorded by a horizontal seismometer. The body-wave magnitudes 



=ported by the Coast and Geodetic Survey since June 1963 have sad during 140 days in  the Cordilleran section. In most of the area  

been converted t o  surf ace-wave magnitudes using the Richter 
it be expected from 100 t o  120 days. 

fo-a Ms = (m - 2.510.63) where m and M are  magnitudes derived 
s 

from body waves and surface waves respectively (wood, F. J., 1966). 

Wind c h i l l  during the winter i s  a c r i t i c a l  element i n  t h i s  en- 

vironment. Arctic winds can deposit huge snow d r i f t s  i n  valleys, 

For the magnitude range of 6 t o  9, M is  0.2 t o  0.1 lower than the blocking roads, o r  force snow through normal door and window closures 

or ig inal  Richter (1935) magnitude scale f o r  surface waves of 
and into clothing. 

shallow focus earthquakes i n  southern California. Of par t icular  significance t o  a rc t i c  construction is the number 

of times the water content of a foundation material freezes and thaws, 
C l i m a t e  - The climate is  characterized by short, cool, re la t ive ly  dry 

with resultant  expansion and then release. There are 20 freeze-thaw 
summers of long daylight hours, and by long cold winters with l i t t l e  

cycles per year i n  the v ic in i ty  of the Arctic Coast, but i n  the Rocky 
t o  moderate amounts of snow and with l i t t l e  daylight. 

Mountain Section of the Cordillera there are 80 per year, a ref lec t ion  
Lowest recorded winter temperatures range from -600~ along the 

Arctic Coastal Plain and i n  the Edmonton area t o  -8lDF a t  Snag, Yukon 
of the greater  diurnal temperature changes a t  higher elevations. 

Territory. Generally, winter minimum temperatures i n  the areas 
4 

traversed by the corridors range from -65' t o  -70°F. The highest re- 

corded summer temperatures range from 80°F along the Arctic Coastal 

Plain t o  100°F i n  the Edmonton area. Maximum expected temperatures i n  
- - - - . - - .  . 

the areas traversed by the corridors range from 850 t o  95OF. 

The mean annual t o t a l  prec ip i ta t ion  ranges from l o i n c h e s  along 

the Arctic Coastal Plain t o  1& inches i n  the v i c in i ty  of Edmonton. 

&an annual t o t a l  snowfall ranges from 40 inches along the Arctic 

Coastal Plain t o  50 inches near Edmonton and i n  the Snag t o  Whitehorse 

section of Corridor E. Measurable prec ip i ta t ion  can .- be .- expected, on 

the average, during 80 days of the year along the Arctic Coastal P la in  



~ S ~ I P T I O N  OF THE N A W  CORRfDORS 

CORRIMlR A 

Prudhoe Bay t o  Kay Point (Off-shore Route) 

!Phis corridor l i e s  mostly off-shore along the continental shelf 

from Prudhoe Bay t o  Mackenzie Bay i n  the v i c in i ty  of Kay Point, where 

it joins Corridor B ( f ig .  1 ) .  The corridor is 200 miles long. Founda- 

t ions are firm and generally f r ee  of ground ice  along all of t h i s  

corridor except the on-shore section from Kay Point t o  Corridor B where 

it crosses wet tundra so i l s .  Special engineering would be required t o  

protect  against on-shore ice flows and possible ground ice  i n  the 

v i c in i ty  of Barter Island. Ice scour between the shore and depths of 

60 f e e t  and a l so  a t  depths of 200 t o  more than 400 f e e t  l i m i t  the usable 

portion of the corridor. The deep water (100 t o  500 f e e t )  along the 

northwest side of Mackenzie Bay prevents the extension of the corridor 

i n to  the lower pa r t  of the Mackenzie B l t a .  Low seismicity characterizes 

the corridor. 

Topography - The continental shelf  off the north coast  of Alaska is  from 

20 t o  30 miles i n  width. The shelf slopes gently t o  the north and shoal 

water with numerous islands extends 5 t o  12 miles off the coast (USC&GS, 

1968-70). The 50-foot depth l i n e  i s  up t o  20 miles off the coast i n  the 

Prudhoe Bay area but t o  the e a s t  it i s  progressively closer t o  the shore 

and a t  the Alaska-Yukon boundary it i s  only 2 miles offshore. 

The f ront  of the continental shelf i s  a steep slope generally 

dropping from a depth of about 200 f e e t  t o  600 f e e t  o r  more i n  a distance 

of 2 miles. 

10 

Water 100 t o  500 f ee t  deep i n  the Mackenzie Sea valley extends 

close t o  shore i n  the area between E r s c h e l  Island and the cent ra l  

pa r t  of Mackenzie Bay. 

The large de l tas  along the Alaskan coast  donot alter the symmetry 

of the shelf and the smoothness of the 30-foot depth l i n e  is  uninter- 

rupted along the coast. No canyons or valleys cu t  across the shelf i n  

the area  of the corridor. 

A t  Kay Point the shore i s  a 30-foot bluff  behind which i s  a terrace 

r i s ing  t o  250 f e e t .  The west side of the point  i s  protected from wave 

ac t ion  but the e a s t  side i s  exposed and i s  being cut  back. Prom Kay 

Point t o  the junction of Corridors A and B, the corridor crossed 22 

miles of low, wet tundra with extensive ground ice  and 10 miles of ro l l -  

ing benchland on Cretaceous shale and sandstone with a t h in  cover of s i l t .  

Ice scour - Scour from rafted and pressure pack i~commonly extends out 

t o  a depth of 60 f e e t .  From 60 t o  200 f ee t  scour i s  generally absent. 

From 200 t o  400 f e e t  scour occurs from icebergs and ice islands moving 

through the pack ice.  Icebergs in  the area of the corridor are rare 

but ice  islands o r  fragments from them are common. Thus, ice  scour 

could most l i k e l y  be avoided by placement of the corridor where the 
1 
Qepth i s  60 t o  100 fee t .  

For 9 t o  11 months a year the sea along the corridor is  ice covered 

and i n  some years, parts  of it are covered a l l  year. The ice  cover i n  

summer varies with the wind. During offshore winds the coas ta l  area i s  

c l ea r  but onshore winds force the ice onto the shore and may cause p i le-  

ups t h a t  extend t o  a depth of 60 fee t .  



!Cidal range is from 1/2 t o  2 fee t  and is greatest  in  the vic ini ty  
PruBhos Bay t o  Fort McPherson (coastal Route) 

Mackenzie Bay. Wind generated surgds r i s e  to  a fee t  o r  f a l l  t o  . . 
1 foot below normal water level. Currents a re  weak and unpredictable TMr corridor l i e s  s 3 q  the edge of the coastal  plain 

(Carsola, 1954). . f ran Prudhoa Bay east  t o  the mouth of the Msckenzie River at  the 

Bottom deposits - The deposits along the continental shelf average k.5 

percent clay, 18.2 percent f ine  silt, 31.8 percent coarse silt, 36.4 per- 

cent santl, and 9.1 percent gravel. Along the corridor the median grain 

diameter i s  8.62 microns and the sediments are  dominantly coarse s i l t  

(carsola, 1954). Sorting is  poor and the Trask sorting coefficient is 

i n  the order of greater than 4.5 reflecting the indiscriminate mixing 

of cobbles, pebbles, and sand i n  the s i l t s .  Organic carbon, r e p r e s e h -  

t ive  of the amount of decomposable organic material i n  the sediments, is 

low, ranging from less  than 0.5 t o  1.5 percent by weight. 
C 

The thickness of the bottom sediments is probably i n  the order af 

10 t o  100 feet.  Underlying them are  bedded, poorly consolidated silt, 

sand, gravel, and some l i g n i t i c  coal up t o  1,500 f e e t  thick. 

Permafrost - Recent observations indicate that  ground ice probably 

exists locally offshore, and i n  the vicinity of h r t e r  Island bottom 

Yukon-Mwkenzie t e r r i to r i a l  boundary and then south along the narrow 

benchland on the west side of the Mackenzie del ta  (fig. 1) .  !he 

land is roll ing and cut by nunrerous narrow, shallow, steep-sided 

valleys; upland elevations are from 100 t o  1,500 fee t  above sea level.  

Mountains that  flank the corridor rise t o  over 4,000 feet .  Vegetation 

is grass-moss tundra and low brush with isolated stands of t rees  near 

Fort &Pherson. Soils an minly  sand and gravel covered with s i l t  

and, a t  the surface, with organic material. Although permafrost is  

continuous, thick ground ice is absent from about 50 percent of the 

acorridor.  Very low to minimal seismicity characterizes most of t h i s  

corridor. The southern end, however, is within 30 miles of a recorded 

earthquake of magnitude about 6.5 associated with s t r ike-s l ip  fau l t s  

i n  the Richardson Mountains. %ere i s  no surface indication of recent 

movement. 

Foundation conditions are good along 75 percent of the corridor. 

features occur that  resemble ptngos. In the other parts ground ice and unstable slopes could require special 

. '  engineering treatment. Send, gravel, and stone suitable f o r  crushing 
Seismicity - Low seismicity characterizes t h i s  corridor. A few earth- 

sre abundant i n  the =stern and central part  of the corridor; elsewhere 
quakes of magnitudes up t o  4 M, have been reported near the edge of 

they are scarce. . - 

the continental shelf northwest of Barter Island, and along the 

138th meridian north of Herschel Island. 



!Fhe area of unstable slopes can be avoided by an a l te rnate  . at Canning River. The coastal p la in  i s  gently ro l l i ng  and about 4.0 per- 

corridor along the headwaters of 'the Bow River t o  the Porcupine River cent of i ts surface consists of lakes, most of which are  l e s s  than 500 

along the west side of the Richardson Mountains. This could involve f e e t  in diameter with the largest  having a diameter of a mile. 
C 

crossing a greater  area k t h  ground ice  but would avoid areas of un- %st of the Canning River the corridor consists  of low h i l l s  and 

stable slope. ro l l ing  p la ins  (38 percent of the section) and, on i ts  inner edge, 

Section B-1 - Pmdhoe Bay t o  Kongakut River (Mile 0-170) 

This section is  along the Arctic coastal  p l a in  and the f o o t h i l l s  

of the Romanzof Mountains. F l a t  coas ta l  p la in  is  dominant i n  the 

western pa r t  of the section, ro l l i ng  plains and low h i l l s  i n  the cent ra l  

part ,  and dissected plains and low ridges i n  the eas tern  par t .  Seven 

major r ive r s  cross t h i s  section of the corridor; s o i l s  are wet through- 

out 65 percent of the section; permafrost i s  continuous and ground ice 

is  present i n  much of the section. 

Foundation conditions are poor i n  40 percent of the corridor be- 

cause of extensive areas of ground ice.  In the remaining areas ground 

ice occurs as  t h in  layers o r  widely spaced masses tha t  can be avoided 

o r  controlled by special  engineering. Seven large  r ivers  and problems 

involved i n  winter icing would involve special  engineering techniques 

of dissected a l luvia l  fans and pediments (32 percent of the section).  

The low h i l l s  and ro l l ing  plains are i n  areas of highly modified 

g lac ia l  moraine and outwash developed from Pleistocene glaciat ion of 

the Canning, Sadlerochet and other valleys draining the Romanzof 

f iunta ins .  Elevations r i s e  from 300 f ee t  a t  the Canning River t o  1,300 

f e e t  on the a l luv ia l  fans t o  the eas t .  The t e r r a in  i n  the h i l l y  area  

has r e l i e f  up t o  50 f ee t  and long interfluve slopes of 5 percent o r  l e s s  

are common. On the a l luvia l  fans o r  pediments r e l i e f  generally is  up 

t o  100 f e e t  and steep slopes are confined t o  the sides of narrow, shallow 
i 

valleys which are up t o  300 f ee t  deep a t  the inner pa r t  of the fans. 

The Sadlerochet and Romanzof Mountains, lying along the south f lank of 

the corridor i n  t h i s  section are rugged, r5sing 2,300 t o  3,400 f ee t  

above the inner pa r t  of the Arctic Coastal Plain. 

t o  provide safe crossings. Gravel and sand are available from stream Drainage - Seven major r ivers  draining the mountains t o  the south trend 

channels and upland deposits. across t h i s  section of the corridor. A l l  have braided channels and the 

r iver  beds are from 3,000 to 10,000 f e e t  wide. These r ive r s  form major 
Topography - The 50 miles eas t  of Prudhoe Bay t o  the Canning River, com- 

del tas  along the Arctic coast which are up t o  15 miles wide and extend 
pr is ing  30 percent of the section, i s  i n  the low, wet coastal  plain.  

inland up t o  23 miles. The r iver  beds are mainly sand, gravel, and 
Elevations r i s e  from 40 f e e t  above sea level  a t  Prudhoe Bay t o  430 f ee t  

boulders, except i n  the i r  lower parts  and i n  the de l tas  where silt  is  

14 
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dominant (Leffingwell, 1919). In t h i s  section of the corridor the The h i l l s  on old g lac ia l  moraine ?re formed of boulder and 

r ive r  banks are 10 t o  30 f e e t  high and are being undercut by sh i f t i ng  cobbles i n  a matrix of clay and sand. Moisture content is high but 

stream channels. Numerous small streams, spaced 1 t o  3 miles, trend the s o i l s  are not saturated. The a l luv ia l  fans o r  pediments are 

across the corridor and most a re  i n  shallow, ind i s t inc t  valleys 6 t o  mainly f ine  sand and s i l t  with extensive gravel beds and lenses. In 

25 f e e t  deep. During the summer the seven major streams have swift  general, these are well drained. However, the gravel is  overlain by 

current with primary channels over 4 f e e t  deep. The Ihilahula, s i l t  beds 10 f e e t  o r  more thick which have a high water content 

Okpilak, and Jago Rivers are turbid and have large  diurnal  variat ions (Leff ingwell, 1919). 

i n  flow during mid-summer. During winter they freeze t o  the bottom 

and aufeis (aggradation of ice by flow over ex i s t ing  i ce )  i s  common 

along par ts  of the middle and upper sections of the streams (Leffingwell, 

1919). Ice mounds resul t ing  from l a t e r a l  hydrostat ic pressure during 

freeze up have been reported t o  occur adjacent t o  the lower par t  of the 

r ivers  (Lewis, 1962). In  the area of the corridor major r ivers  freeze up 

i n  l a t e  September and ea r ly  October; breakup occurs i n  l a t e  May and 

ear ly  June. 

Permafrost - This section of the corridor i s  i n  an area of continuous 

permafrost over 500 f ee t  deep. Ground ice is  prevalent i n  the coastal  

p la in  so i l s .  Slump, subsidence, and sol i f luc t ion  are extensive, 

especial ly along rivers and i n  disturbed areas. The glac ia l  moraines 

contain isolated ice lenses and wedges. The a l luv ia l  fan  and pediments 

are probably f ree  of extensive ground ice i n  the gravel beds but ground 

ice  is present within 10 f ee t  of the surface i n  the overlying silt. 

Annual thaw extends to  a depth of 2 f e e t  o r  l e s s  throughout the section. 

Vegetation - Grass, sedges, and moss with i so la ted  clumps of low brush 
Bedrock - Most of the area i n  the Arctic Coastal Plain along t h i s  

cover most of the area. Stands of brush up t o  10 f e e t  high occur along 
section of the corridor is covered by su r f i c i a l  deposits over 50 f e e t  

some of the stream valleys near the mountains (Spetzman, 1959). 
thick. Weakly cemented shale and sandstone of Tert iary age l i e  be- 

Surf ic ia l  deposits - The s o i l s  i n  the coastal  p l a in  are dominantly f i n e  neath t h i s  cover and crop out i n  scattered areas along the lower pa r t  

sand and s i l t  overlain by organic s i l t  and muck up t o  10 f e e t  thick. of the Katakturuk River and Marsh Creek and along the upper par t  of 

Coarse gravel deposits and g l ac i a l  till up t o  40 f e e t  th ick  are i n  Okpilak and Jago Rivers (Ieffingwell, 1919, Lewis, 1959). The mountains 

isolated bodies on the coastal  plain.  All of the s o i l s  on the coastal  on the south f lank of the corridor are Precambrian schis t  and quartzi te,  

p l a in  are saturated with water ( ~ e w i s ,  1959). Mississippian black shale and limestone, and Triassic-Jurassic black 

shale, coal, and sandstone. All are folded and faulted.  Cretaceous 
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Foundation conditions are good along 80 percent of the corridor 
shale, s i l t s tone  and sandstone are a t  the surface a t  numerous points 

along the innsr edge of the a l luv ia l  fan  north of the Sadlerochet 

bbuntains (Reiser and Tail leur,  1969). 

Seismicity - Seismicity does not  pose s igni f icant  engineering problems. 

Alternate corridor - The area of wet coas ta l  p la in  s o i l s  t o  be crossed 

and massive ground ice i s  not extensive. Slumping along valley walls 

would require special  engineering t o  maintain good foundations. 

Gravel and sand are available from stream channels and upland deposits. 

h r g e  quanti t ies of stone suitable fo r  crushing are available i n  the 

mountains along the south flank of the corridor. 

can be reduced from 50 t o  18 miles by u t i l i z i n g  a corridor south from Topography - The foothi l l s  within the corridor r i s e  t o  1,000 t o  1,500 

Prudhoe Bay. The f i r s t  18 miles is across wet coastal  plain t o  the f e e t  above sea level  with re l ie f  from 200 t o  600 f ee t .  Slopes are 

uksa-like upland formed of Pliocene sand and s i l t  on the e a s t  side of gentle and are generally l e s s  than 10 percent i n  interfluve areas ex- 

the Sagavaniktok River ( ~ e l l e r ,  Morris, and Detterman, 1961). The up- cept i n  the v ic in i ty  of the Alaska-Yukon border where the h i l l s  and 

land corridor would trend southeast t o  near the Kadleroshilik River and ridges are steep sided with slopes up t o  60 percent, Foothi l l s  and 

then eastward across the higher portions of the loess benches t o  the ridges cover about 75 percent of t h i s  par t  of the corridor. Another 

Canning River. East of the Canning River the a l te rnate  corridor would 7 percent of t h i s  section i s  on a l luvia l  fans within o r  flanking the 

traverse low h i l l s  of g l ac i a l  moraine and outwash t o  the Katakturuk foothi l l s .  The fans are 400 t o  1,000 f e e t  i n  elevation with r e l i e f  

River where it would follow t o  the eas t  the section previously described. l e s s  than 100 f ee t .  The middle portion of the section, comprising 

The al ternate corridor i s  10 miles longer than the f i r s t  one described 18 percent of t h i s  portion of the corridor is  on the inner portion of 
.- . . - - - - . -  

but avoids 32 miles of wet coastal  plain.  the coastal  p la in  with elevations of 300 t o  500 f e e t  and r e l i e f  up t o  

Section B-2 - Kongakut River t o  Mackenzie B l t a  (Mile 170-347) 

This 177-mile section of the corridor l i e s  along the north f lank 

of the Br i t i sh  and Richardson Mountains. Low foo th i l l s  and adjacent 

a l luvia l  fans are dominant; no large r ivers  cross t h i s  pa r t  of the 

corridor; permafrost i s  continuous; and, s o i l s  are wet i n  the low 

areas and prone t o  slump i n  the foothi l l s .  

100 fee t .  

Drainage - All of the streams within t h i s  section are small except the 

1 Clarence, Malcolm, Babbage, and Blow Rivers. These four r ive r s  are up 

t o  1,000 f e e t  wide and flow across the corridor i n  braided channels. 

The channels are l e s s  than 4 f ee t  deep and the current is not swift. 

Banks along the four large streams are l e s s  than 30 f e e t  high in  the 



area  of the corridor. The stream channels are formed of sand, gravel, melt season. 

and boulders. During winter these r ive r s  freeze t o  the bottom. extensive on 

\ 

Colluvial deposits accentuated by 

the lower flanks of the foo th i l l s .  

so l i f luc t ion  are 

In the area  of 

Minor streams are spaced 1 t o  8 miles along the corridor. They rugged h i l l s  a t  the Alaska-Yukon boundary t a l u s  occurs on the lower 

are i n  narrow valleys, 20 t o  over 150 f e e t  deep, with steeply sloping flanks of ridges. 

valley walls. The volume of water is small and many of the streams 
Permafrost - Permafrost is continuous throughout t h i s  section. The 

flow only during the melt period. The channel materials are mainly . depth of summer thaw i s  on the order of 2 t o  4 fee t .  Fros t  act ion i s  
cobbles and boulders. 

greatest  i n  the wet so i l s  of the coastal  p l a in  and on the lower pa r t  

Vegetation - Throughout the section vegetation i n  the coastal  p la in  of a l luv ia l  fans, g iv ing r i se to  slump and collapse during thaw periods 

and on the lower pa r t  of a l luv ia l  fans consists  of a mat of grass, and extreme heave during freeze-up. Frost  ac t ion  i s  s l i g h t  i n  the 

moss, and lichens with some stunted brush growing over peat and organic shallow s o i l s  of the foothi l l s  except during the thaw period when 

silt. In the foo th i l l s  and upper par ts  of a l luv ia l  fans vegetation i s  slumps, primarily earthflows, are common on val ley  w a l l s  and other 

sparse and consists  of isolated patches of grass and stunted brush. steep slopes. 

Surf ic ia l  deposits - Thick, wet s i l t y  sand s o i l s  with a cover of organic Bedrock - The western pa r t  of t h i s  section is underlain by quartzi te 

s i l t  and peat up t o  4 f e e t  thick are on the coastal  plain.  The a l luv ia l  and quar tz i t ic  schis t  of the Neruokpuk Formation along with Wssissippian 

fan s o i l s  are thick and consist  primarily of poorly sorted gravel, sand, limestone, shale, and sandstone. The l a t t e r  are folded and faulted.  

and silt  with a cover of organic s i l t  and muck, which are up t o  10  f e e t  Similar rocks form the Brit ish Mountains along the-south f lank of - the 

thick i n  the lower par ts  of the fans. The s o i l s  are wet i n  the lower corridor. East of the Alaska-Yukon boundary the rocks are Mesozoic 

pa r t  of the fan but i n  the upper pa r t  are drained and are low i n  (Triassic through Cre taceoils ) shale, s i l t s tone ,  and sandstone. These 

moisture. Soils  i n  the foo th i l l s  are shallow, extending t o  depths rocks are folded and faulted. Similar rocks are on the flanks of the 
3 

of 6 f e e t  o r  l e s s .  They are primarily sandy s i l t  and sandy c lay  over- Richardson Mountains t o  the south of the corridor ( ~ o u g l a s  and MacLean, 

lying shale, s i l t s tone ,  and sandstone. Moisture content i n  the s o i l s  1963 1. 

on the upper par t  of the foo th i l l s  i s  low but on the lower flanks and - - - - - -. 
Seismicity - Seismicity does not pose significadt.engineering problems. 

i n  valleys the so i l s  are saturated. In areas where s i l t s tone  and mud- 

stone are present, the s o i l  and bedrock are  prone t o  slump during the  



Section B-3 - Mackenzie Delta t o  Fort  McPherson (Mile 347-415) 
the bench (Legget, Brown, Johnston, 1966). In the south quarter  of 

On the west side of the Mackenzie delta. the corridor is along the section the west side of the bench is  bordered by a low plateau 

a terrace-l ike bench f o r  .68 miles. The bench is 1 t o  4 miles wide 300 tu 1,000 f e e t  above the bench. 

and on the eas t  it drops abruptly t o  the w e t  f l a t s  of the Mackenzie 
Drainage - No large streams cross the bench. A t  the north end the 

delta;  on the west it i s  bordered by the Richardson Mountains. The 
streams are up t o  100 f ee t  wide and are spaced 314 t o  2 miles. They 

central  pa r t  of the section is  narrow and foundation conditions are  
are i n  steep-walled, narrow valleys tha t  are 40 t o  150 f e e t  deep. 

poor. I n  addition unstable slopes on the f lanks of the Richardson 
.Elsewhere the streams, spaced 2,000 t o  5,000 f ee t ,  cu t  across the 

Mountains cause mudflows and ear ths l ides  which fur ther  disrupt  the 
bench i n  V-shaped gulleys up t o  50 f e e t  deep. 

s t a b i l i t y  of the so i l s  on the bench. Elsewhere i n  the section founda- 

t i on  conditions are good and ground ice  is of small extent .  Con- Vegetation - Grass, moss and knee-high brush are prevalent on the 

struction material i s  limited t o  pockets of sand and gravel on the bench. Along half  i t s  length, i n  areas of bogs, swamps, and wet so i l ,  

bench and small quanti t ies of rock sui table  f o r  crushed stone i n  the the cover i s  continuous; on rolling, dry surfaces the low brush i s  i n  

Richardson Mountains. clumps and patches separated by grassy areas, Willov and a lder  thick- 

e t s  are present i n  gullies. On a l luvia l  fans there are s m a l l  stands of 
Topography - The bench i s  100 t o  400 f e e t  above the Mackenzie I k l t a  

spruce up t o  25 f e e t  high (~ ih l a inen ,  Brown, and Johnston, 1956; 
f l a t s .  For 10 miles i n  the northern and 35 miles i n  the southern pa r t  

Legget, Brown, and Johnston, 1966). , 
of the section it i s  a s  much a s  4 miles wide; i n  the cent ra l  part ,  how- 

ever, it i s  4,500 t o  6,000 f e e t  wide. The surface of the bench is  Surf ic ia l  deposits  - The bench i s  covered by s i l t y  sand, and s i l t y  clay 

gently ro l l ing  and the f ron t  facing the Mackenzie B l t a  i s  a steep with minor amounts of gravel and sand. Most of the s o i l  is  from old, 

slope o r  scarp generally 10 t o  40 f e e t  high but i n  some areas r i s ing  highly modified glacial  moraine covered i n  pa r t  by Pleistocene and 

t o  150 f ee t .  In areas of a l luv ia l  fans, the upland of the bench grades l a t e r  a l luv ia l  fans. A t  a depth of 7 t o  20 f e e t  beneath the surface 

imperceptibly in to  the delta.  The bench end? abruptly a t  the steep there is a thick zone of brownish gray s i l t y  clay. Soi l  moisture i s  

slopes of the Richardson Mountains which r i s e  1,500 t o  2,000 f e e t  above on the order of 80 percent i n  the upper 20 f e e t  of the bench ( ~ i h l a i n e n ,  

Brown, and Johnston, 1956). The Mackenzie de l t a  f l a t s  are dominantly 

wet f ine  sand, sandy si l t ,and clay. The Richardson Mountains along the 
22 
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. f lank of the bench are formed of folded sedimentary rock with only a the e a s t  side of the Richardson Mountain is apparently associated with 

th in  s o i l  cover on the summits ( ~ e l e t z k ~ ,  1961). the earthquakes, there are no surface indications of recent movement 

d o n g  the faul t s .  
Permafrost - This section. is i n  an area of continuous permafrost. 

Along the northern quarter  of the section i so la ted  masses of ground Alternate corridor - To avoid the unstable ground on the e a s t  side 

ice are within a few f e e t  of the surface and local ly  the s o i l  is of the Richardson Mountains an al ternate corridor 100 miles long i n  

subject t o  subsidence, slumping, and heave. In the cen t r a l  and southern the Blow River Basin between the Br i t i sh  and Richardson Marntains can 

pa r t  of the section the s o i l s  are be t t e r  drained and only very thin, 

discontinuous ice laminae are present t o  a depth of 10 t o  15  f ee t .  

Polygons and f r o s t  mounds are up t o  2 f e e t  i n  diameter. Earth s l i des  

ar i s ing  from f r o s t  act ion are common along the f lanks of the Richardson 

Mountains. The sevele f r o s t  ac t ion  i n  the s i l t y  and clayey deposits of 

the a l luv ia l  fans causes a rapid disintegration of the s o i l  when ex- 

posed (Legget, Brown, and Johnston, 1966). 

Bedrock - The northern quarter  of the bench is  underlain a t  depths of 

50 f e e t  o r  l e s s  by Lower Cretaceous shale and sandstone. The flanking 

Richardson Mountains are dominantly folded Jurassic and Lower 

Cretaceous shale and sandstone with some Mississippian limestone, 

shale and sandstone. A major s t r ike - s l ip  f a u l t  system and several 

overthrust f a u l t s  cut  the bedrock i n  the southern half of the 

section ( ~ e l e t z k ~ ,  1961; Norris and others, 1963). 

Seismicity - The south end of the section lies about 30 miles from 

an area where several  earthquakes with magnitudes up t o  6.5 Ms have 

occurred i n  the pas t  70 years. The s t r ike - s l ip  f a u l t  system along 

be used. The corridor leaves section B2 of Corridor B a t  Mile 270 

south of Kay Point and heads SSE along low ridges and spurs i n  the 

f o o t h i l l s  of the Barn Mountains t o  the headwaters of the Blow River. 

Continuing south it follows along low spurs on the foo th i l l s  of 

Richardson Mountains on the eas t  side of the Driftwood River Basin. 

This corridor joins Corridor C along the upper Porcupine River near 

Mile 380 of the l a t t e r  corridor. The distance from Prudhoe Bay via  

Corridor B, the Alternate Corridor, and Corridor C i s  455 miles. 

Elevations along the al ternate corridor a re  from 1,000 t o  2,500 

feet;  r e l i e f  is  from 50 t o  250 fee t .  Surface deposits are i n  the 

- - order of 10 t o  40 f ee t  thick and consist of s i l t  and f ine  sand with 

some gravel. Bedrock i s  dominantly gently dipping Lower Cretaceous 

shale and sandstone. 

The al ternate  corridor is i n  the zone of continuous permafrost 

- and it is  probable tha t  50 percent of the area  Is underlain by ground 

ice .  In the southern par t  there are large areas of muskeg and bogs 

along the valleys of the Bell River. 



Vegetation is primarily wet grass-moss tundra. Small clumps 

of pine and spruce trees occur a t  the extreae southern end of the 

cilternate corridor. 

Gravel and sand f o r  construction purposes are scarce along the 

corridor. Crushed stone is available from quartzi te and limestone 

formations i n  the middle and southern par ts  of the corridor. 

The a l te rnate  corridor does not cross seismically active areas. 

CORRmOR C 

Prudhoe Bay - Fort  McPherson (Inland Route ) 

!Ibis 465 mile-long corridor is an inland route from Prudhoe Bay 

southeast through the eastern par t  of the Brooks Range (phil ip Smith 

Mountains), along the south flank of the Old Crow Fla ts ,  and across 

the Richardson Mountains in to  the Mackenzie lowland south of Fort  

McPherson (f ig.  1 ) .  The f i r s t  70 miles south of Pruahoe Bay is  across 

the Arctic Coastal Plain, the northern half of which is  very wet. The 

corridor through the Brooks Range is along narrow valleys. South and 

eas t  of the Brooks Range the country is  open with broad valleys and a 

few low ridges t o  the Richardson Mountains. !be corridor crosses 

these mountains where they are low with broad, open summits. Founda- 

t ions  along the corridor are on firm bedrock f o r  two-thirds of the 

distance; i n  the remainder the so i l s  are wet. The en t i r e  corridor is  

i n  the zone of continuous permafrost but ground ice is  present only i n  

the areas of wet so i l s .  Rock suitable fo r  crushed stone is available 

i n  most of the corridor. Sand and gravel are available along the 

r ivers  i n  the Brooks Range. The eastern end of the corridor crosses 

a zone of seismic ac t iv i ty  previously described i n  Corridor B. 

h c t i o n  C 1  - Prudhoe Bay t o  Canning River (Mile 0-65) 
- - 

This section of the corridor crosses the gently r i s ing  Arctic 

Coastal Plain. The surface i s  gently ro l l ing  with low h i l l y  areas 
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a t  the southeast end of the section. Three major r ive r s  with braided and are  very steep to  vert ical .  Channels s h i f t  continually and most 

channels up t o  4 miles wide cross the corridor. Vegetation is  banks are undercut a t  different  times. Along t b i  west side of the 

limited t o  a cover of grass, moss, and some stunted brush. Soi l  is Shaviovik River and on both sides of the Ka- River i n  the area of 

mainly s i l t ,  most of which i s  wet and contains considerable ground the corridor there are long b luffs  up t o  40 f e e t  i n  height. 

ice.  Mixed Soils of gravel, sand, and s i l t  are  i n  the h i l l y  areas. 
Vegetation - The surface has a continuous cover of grass and moss 

Foundation conditions i n  most of t h i s  section are  poor because of 
with some stunted brush. 

weak, w e t  so i l s ,  and the presence of ground ice.  Gravel and sand f o r  

construction purposes are available from the braided channels of large Surf ic ia l  deposits - In the area of the low,wet coas ta l  p la in  the so i l s  

streams tha t  are crossed by the corridor. 

Topography - This section is  along the coastal  plain.  The land surface 

is f l a t  t o  undulating f o r  40 miles t o  the Kavik River. The s o i l s  i n  

t h i s  l o w  area are saturated. Lakes and ponds up t o  a mile i n  diameter 

cover 50 percent of the surface. Elevations range from 40 f e e t  a t  

Prudhoe Bay t o  250 f e e t  a t  the Kavik River. Relief is  l e s s  than 20 

f e e t  along t h i s  pa r t  of the section. Southeast of the Kavik River the 

corridor i s  on low ro l l i ng  h i l l s  i n  an area of loess and g l ac i a l  de- 

posits .  Elevations are 250 t o  1,300 f ee t .  Relief is from 30 t o  

100 fee t .  

Drainage - Three major r ive r s  are crossed i n  t h i s  section. They flow 

i n  braided channels up t o  4 miles wide. The channels are over 4 f e e t  

deep and the current is  swift. Sand and grz;el along with numerous 

boulders form the stream bed. The banks are 40 f e e t  o r  l e s s  i n  height 

are dominantly s i l t  and s i l t y  sand overlain by organic s i l t  and muck up 

t o  10 f ee t  thick. The loess cover eas t  of the Kavik River is  up t o  

40 f e e t  thick. The glacial  deposits lying southeast of the loess a t  

the southern end of t h i s  section are up t o  100 f e e t  thick and consist 

of reworked gravel and sand mixed with clay (Leffingwell, 1919). 

Permafrost - Ground ice i s  present throughout the low, wet pa r t  of the 

coastal  plain. Slump, subsidence and heave from f r o s t  act ion are wide- 

spread. In the loess and reworked g lac ia l  deposits  ground ice  is i n  

the form of th in  beds and wedges. Frost  act ion i n  these s o i l s  causes 

loca l  slumping and heaving ( ~ e f  f ingwell, 1919). 

Bedrock - The Arctic Coastal Plain along t h i s  p a r t  of the corridor i s  

underlain by Cretaceous shale and Tertiary sandstone and shale ( ~ e i s e r  

and Tailleur, 1969). Outcrops are rare and are  confined mainly t o  

r iver  banks. 

Seismicity - Seismicity does not pose s igni f icant  engineering problems. 



Alternate Corridor - The distance across low, wet coastal  plain s o i l s  

could be reduced by about 50 percent by selecting a route south from 

Prudhoe Bay t o  the mesa-like upland along the e a s t  side of the 

Sagavanirktok River. The corridor along the e a s t  s ide of the upland 

would r i s e  t o  500 f e e t  on a gradual slope with r e l i e f  of 20 f e e t  o r  

less .  The descent a t  the southeast end of the upland i s  100 f e e t  on 

a grade of 20 t o  40 percent. Soils  on the upland are thin, s i l t y  

sand over weakly cemented shale and sandstone (Keller, Morris, and 

Btterman, 1961). After descending from the upland the corridor turns 

eas t  across the Kadleroshilik, Shaviovik and Kavik Rivers on a ro l l ing  

lowland of loess and joins the southern end of the section described 

above. Ground ice is  scattered i n  the s o i l s  of the upland and i s  

extensive but discontinuous i n  the loess.  This corridor i s  8 miles 

Xonger than the one previously described but it crosses only 18 miles 

of wet coastal  p la in  s o i l s  as  compared t o  40 miles i n  the former. 

Section C-2 - Canning River t o  Chandalar River (Mile 65-165) 

This section of the corridor cuts through the Franklin Mountains 

along the valley of the Marsh Fork of Canning River t o  near i t s  head- 

waters i n  the Phil ip Smith Mountains. From the headwaters of the 

Marsh Fork it extends eas t  along narrow headwater valleys of the Junjik 

River t o  the Chandalar River. The Marsh Fork flows i n  braided channels 
1 

along a broad, f lat-f loored valley. The headwater valleys are narrow 

and steep sided. Gravel and sand are extensive along the braided 

channels with morainal benches on the f lanks of the valley. Head- 

water valleys are mainly i n  bedrock with a cover of f r o s t  rubble. 

Permafrost is continuous but ground ice i s  probably extensive only 

i n  the morainal benches. 

Sand and gravel are available from the beds of streams and rock 

suitable fo r  crushed stone is available along most of the corridor. 

Most of the valleys are free of ground ice and foundation conditions 

are good. 

l!he main engineering problems along t h i s  section would involve 

avoidance of isolated ground ice, avoidance of scour by ice and water 

and protection against hydrostatic head developed i n  aufeis .  The 

flanks of valleys i n  th i s  section are poor f o r  foundations because of 

unstable ta lus  slopes and ground ice i n  the morainal benches. Aufeis 

would preclude construction during 9 t o  10 months of the year i n  areas 

of braided streams. 

Topography - The f i r s t  20 miles of t h i s  section is on the eas t  f lank 

of a high bench tha t  borders the Canning River on i t s  west side. The 

bench r i s e s  t o  elevations of 2,000 t o  2,400 f e e t  with r e l i e f  of 1,000 

t o  1,400 fee t .  The slopes on the flanks of the ridge are uniformly 

about 15 percent. 

Most of the section l i e s  i n  the Franklin Mountains where the 

elevations of peaks and ridges are from 4,000 t o  7,070 f ee t .  Relief 

is on the order of 2,500 f e e t  with a maximum of 5,000 f ee t .  The 

mountain ridges trend east-west and are dissected in to  numerous spurs. 



The ridge l i nes  are  serate with peaks r i s ing  a thousand f e e t  above the r ive r  begins t o  freeze i n  mid-September but  flow beneath the ice  

the adjacent ridge. Slopes are steep, ranging from 50 percent t o  and overflow on the' ice continues u n t i l  l ~ t e  November. &ring t h i s  

ver t ica l .  The Marsh Fork of the Canning River is  i n  a f lat-f loored 

valley from 1 t o  2 miles wide and mostly occupied by braided channels. 

The valley walls are steep and t h e i r  slope i s  90 percent o r  more. 

Gradient along the Marsh Fork is  about 40 f e e t  per mile. About 65 

percent of the corridor i n  t h i s  section is along t h i s  valley. 

The headwater valleys connecting the Canning and Chandalar Rivers 

are 100 t o  1,000 f ee t  wide and are a t  elevations of 4,000 t o  5,200 f ee t .  

Valley walls slope over 100 percent and the va l ley  gradients are 10 t o  

30 percent. The headwater valleys form the remaining 35 percent of 

t h i s  section. 

Drainage - The Marsh Fork of the Canning River normally flows i n  only 

a few of i t s  many braided channels except during the melt period i n  

ear ly  summer when a l l  channels are f i l l e d  (~eff ingwell, 1919). Current 

:is l e s s  than 5 miles per hour and water i s  up t o  4 f e e t  deep i n  in- 

dividual channels. Most of the t r i bu ta r i e s  t o  the Marsh Fork are 2 t o  

6 miles long with a few up t o  10 miles long. They are spaced 1 t o  4 

miles apart  and trend a t  r i gh t  angles t o  Marsh Fork. A l l  flow i n  

narrow, deep, steep-sided valleys. The streams are up t o  10 f e e t  i n  
-- -. -- . - -- -- -- - 

width and are generally l e s s  than a foot  deep. 

Aufeis i s  extensive on the upper half of Marsh Fork, reaches a 

- thickness of 12 t o  15 fee t ,  and single f i e l d s  may be up t o  3 o r  4 miles 

long. Aufeis remains i n  the valley u n t i l  as  l a t e  as  July. In autumn 

period considerable hydrostatic head ex i s t s  in the water conf ined be- 

neath the ice; domes and ridges up t o  15  f e e t  high are  formed where 

the water escapes (Ieffingwell, 1919). 

Vegetation - Most of the section i s  barren except f o r  small patches 

of grass and stunted willow on the sides of the Marsh Fork. &I old 

gravel bars willows and cottonwoods t o  the height  of 15  o r  20 f e e t  are 

present i n  small patches. 

SurPicial deposits - The bench a t  the northern end of the section is  

a moraine composed of cobbly,sandy s i l t  and c l ay  up t o  100 f e e t  thick. 

The moraine l i e s  over Jurassic-Cretaceous shale and sandstone ( ~ e i s e r  

and Tailleur, 1969). The flanks of the Marsh Fork Valley contain 

interrupted deposits of g lac ia l  moraine i n  benches and ter races  up t o  

50 f e e t  above the valley f loor.  The s o i l s  i n  the moraine are cobbly 

sandy clay and s i l t  with a large quantity of boulders. The braided 

channel of the Marsh Fork i s  formed of cobbly, s i l t y  sand with some 

boulders (Leffingwell, 1919). Upland s o i l s  patchy and thin,  con- 

s i s t i n g  of boulder and cobble f r o s t  rubble and s m a l l  areas of upland 

moraines. M u s  slopes occur along the middle and upper Marsh Fork. 

Permafrost - The section is  i n  a zone of contlnuous permafrost. 

Ground ice in  the form of beds and lenses up to a foot  o r  two thick 

is probably present in the moraines. Isolated masses of ground ice 



also probably occur along the braided channel of Marsh Fork. 

bdrock is f ree  of ground ice, although i ts  temperature is  always 

below freezing. 

Bedrock - me northern and southern pa r t s  of the Franklin Mountains - 
and most of the Phil ip Smith Mountains are formed of intensely folded 

Mississippian rocks. Limestone i s  dominant along with some sandstone. 

Dips are 30' t o  80° and some folds are overturned. The cent ra l  pa r t  

of the Franklin Mountains is mainly massive schistose quartzi te and 

quartz-mica schis t  ( ~ e i s e r  and Tailleur, 1969). On the southern edge 

of the Franklin Mountains i s  a b e l t  of folded limestone, shale, and 

sandstone of Permian and Triassic age. A few overthrust f a u l t s  trend- 

ing east-west occur i n  the Franklin Mountains (Mertie, 1930). 

Seismicity - Seismicity does not pose s igni f icant  engineering 

problems. 

Section C3 - Chandalar River t o  Richardson Mountains (Mile 165-380) 

From the Chandalar River t o  the west base of the Richardson 

Mountains the corridor crosses a variety of te r ra in .  The western 

140 miles of the section i s  across low mountains and h i l l s  a l te rnat ing  

with broad glaciated valleys. In the v i c in i ty  of the Alaska-Yukon 

border the corridor traverses low mountains e a s t  of which it crosses 

the southern edge of the Old Crow Plain, a ro l l i ng  lowland. Soils  are 

wet along most of the route and ground ice i s  extensive i n  the valley 

f l a t s  and glaciated valleys. Foundation conditions are good along 

50 percent of t h i s  section but any construction would require detai led 

f i e l d  investigations t o  avoid areas of extensive ground ice. In the 

remaining half of the section ground ice  is  extensive and foundation 

conditions are poor. Sand, gravel, and rock f o r  crushed stone are 

available along the corridor. 

Topography - The corridor crosses the Chadalar  River a t  the mest end 

of the section. The Chandalar Valley i s  4 t o  5 miles wide and f l a t -  

floored with the r iver  flowing i n  a braided channel over 2 miles i n  

width. In t h i s  pa r t  of the corridor the va l ley  f l o o r  is 2,800 f e e t  i n  

elevation and the spurs and ridges r i s e  t o  about 6,500 f e e t .  The valley 

walls are highly dissected and slope from 20 t o  80 percent. East of the 

Chandalar River the corridor is across a h i l l y  area tha t  has been ex- 

tensively glaciated. Elevations on the open valleys i n  t h i s  area are from 

3,000 t o  3,800 fee t .  The tops of h i l l s  and l u v  ridges are 3,600 t o  4,510 

feet;  isolated peaks r i se  t o  5,400 fee t .  Slopes are gentle with in ter -  

fluve areas r i s ing  a t  the ra te  of 5 percent o r  l e s s .  The Chandalar 

Valley and the h i l l  area cover about 50 percent of the section. 

East of the Coleen River the corridor is i n  an area  of low 

mountains f o r  about 50 miles (23 percent of the  section). The mountain 

ridges are i r regular  i n  plan but trend i n  a general  d i rec t ion  t o  the 

north. The ridges are rounded and widely spaced, and the upland r i s e s  

and f a l l s  along gentle cres t  l ines  a t  elevations of 2,400 t o  4,000 f e e t .  

Valleys are a t  1,600 t o  2,000 f e e t  i n  elevation. East of the mountains, 

the remaining 27 percent of the section is on the southern edge of the 

35 



Old Crow Plain bordering the upper Porcupine River. The p la in  is 

f l a t  and t o  the north of the corridor it is dotted with lakes. 

Along the corridor, between the lakes on the north and the entrenched 

Porcupine River on the south, the p la in  is  undulating and well  drained. 

Elevations are 1,000 t o  1,890 fee t ;  r e l i e f  i s  100 f e e t  o r  less ,  ex- 

ceeding 50 f ee t  only a t  the e a s t  and where two maJor streams are 

crossed. 

Drainage - Three major r ivers,  the Chandalar, Sheenjek, and Coleen, 

cross t h i s  section of the corridor. They flow i n  braided channels 

along flat-f loored valleys 2 t o  5 miles i n  width. Along the Chandalar 

the valley walls slope 20 t o  90 percent; along the other two major 

r ivers  the walls are indis t inc t  and r i s e  gently away from the bottom 

lands. The braided channels occupy from 10 t o  50 percent of the bottom 

lands and the remainder of the valley f loors  are low, wet f l a t s  with 

numerous potholes and lakes. Along the Chandalar River discontinuous 

morainal benches l i e  along the f lanks of the valley and r i s e  from 10 

t o  100 f e e t  above the valley f loor.  The channels i n  the braided par ts  

of the r ivers  are up t o  200 f e e t  wide and i n  midsummer the water is  

up t o  4 f e e t  deep. Scour and shi f t ing  channels are extensive along 

the Chandalar; on the Sheenjek and Coleen l i t t l e  such action occurs. 

Spring b reak~p  occurs i n  l a t e  May and ea r ly  June. The major r ivers  

flow with f u l l  channels and very swift current  from ea r ly  June t o  

ea r ly  July during which times large quant i t ies  of driftwood are 

carried along ( ~ e r t i e ,  1930). Aufeis i s  present  on the Chandalar i n  

the v ic in i ty  of the corridor. It i s  up t o  10-feet thick and generally 

pe r s i s t s  t o  l a t e  summer; i n  some years it does not melt completely. 

Vegetation - Along the Chandalar, Sheenjek and Coleen Rivers as  well 

a s  along the south side of the Old Crow F la t s  there are extensive 

patches of spruce, poplar, and birch fores t .  Separating the fores ts  

are wide expanses of wet tundra and muskeg. Tree l i n e  is about 2,500 

f e e t  i n  the t r ibutary  valleys. Above the tree l i n e  there are thick 

stands of w i l l o w  and alder brush in' the valleys and on the lower slopes 

of mountains. On the high ridges and spurs grass and moss occur i n  

patches. 

Surf ic la l  deposits - Sand and gravel form the beds of the large braided 

streams and the adjacent f l a t s .  A veneer of f i ne  sand and s i l t  covers 

the f l a t s  t o  a depth of several f e e t  over which is  a cover of organic 

s i l t  and muck several f e e t  thick. S i l t  covers the lower f lanks of the 

h i l l s  and uplands. Between the Chandalar and Sheenjek Rivers moraine 

extends a s  high as  300 f ee t  above the major valleys and the f loo r  of 

the low valleys between the r ivers i s  f i l l e d  with moraine 5 o r  more 

f e e t  deep ( ~ e r t i e ,  1930). The moraine consists  of unsorted boulders 

and gravel mixed with san@clay. On other uplands f r o s t  rubble is 

extensive and covers many of the summits and valley f loors .  Talus i s  

extensive along the valley walls. 

Permafrost - This section l i e s  near the southern edge of continuous 

permafrost. Ground ice is extensive along the major r ive r  f l a t s  and 



k 
large blocks and wedges of ground ice are present i n  the morainal Section C-4 - Mackenzie Mountains t o  Fort  McPherson (Mile 380-465) 

areas. Along the southern edge of Old Crow Fla ts  ground ice is  

present i n  large wedges and beds. Ground ice is generally present 

i n  ta lus  slopes but is absent i n  the bedrock areas of the Phi l ip  

Smith Mountains. Small lenses of ground ice are probably present 

i n  the weathered rocks of the mountains southwest of Old Crow Fla ts .  

Ice mounds are common i n  the broad, f l a t  valleys of the Sheenjek, 

Coleen, and Chandalar Rivers. The active zone over permafrost i s  

probably up t o  4 f e e t  th ick  i n  t h i s  section. 

Bedrock - West of the Coleen River the rocks are dominantly Permian 

shale and chert with some Mississippian limestone. Thick sills of 

gabbro, diabase and quartz-diorite are intruded in to  the sedimentary 

rocks. The rocks are folded with gentle dips west of the Sheenjek 

River and steep dips between the Sheenjek and Coleen Rivers (&rtie,  

1930; Brosge, and Reiser, 1969). 

East of the Coleen granite and metamorphic rocks, mainly quartzi te 

and schist ,  occur a s  f a r  e a s t  a s  the Old Crow River. East of t h i s  

limestone area, shale and chert  of Carboniferous and Permian age are 

dominant  orris, Price, and Mountjoy, 1963). 

Seismicity - Seismicity does not pose s igni f icant  engineering problems. 

A large but inactive f a u l t  has been postulated along the Coleen River 

( ~ r o s g e  and Reiser, 1969). 

This section of the corridor crosses a ro l l i ng  t o  h i l l y  plain and 

low foo th i l l s  on the west sfde of the Mackenzie Mountains. The cent ra l  * 

p a r t  of the corridor across the mountains reaches an elevation of 2,630 

f e e t  i n  an area of steep, narrow valleys and highly dissected ridges 

and spurs. The eastern th i rd  of the section is along the Peel Plateau 

which i s  highly dissected and is bound on the eas t  by a long steep 

face r i s ing  1,200 f ee t  i n  3 miles. The eas tern  5 miles of the corridor 

is across a broad dissected terrace ending in a steep slope a t  the 

Peel River. Deposits of sand, gravel are i n  a very s m a l l  quantity along 

t h i s  section. Limestone and sandstone suitable f o r  crushed rock are 

available i n  the Richardson Mountains. Foundation conditions are good 

and ground ice is not extensive i n  t h i s  section. 

Topography - The western foothi l l s ,  comprising 47 percent of t h i s  section, 

are low and ro l l ing  with north and northeast trends. Elevations are 

from 1,000 t o  2,680 fee t  and re l ie f  i s  generally l e s s  than 500 f ee t  

with a maximum of about 1,500 fee t .  Slopes are gentle, generally l e s s  

than 10 percent except i n  two areas where low ridges trend northeast 

across the corridor. Slopes on the flanks of the ridges are up t o  

50 percent. - 

Twenty-three percent of t h i s  section l i e s  i n  the Richardson 

Mountains. The mountains trend north and reach an elevation of 3,000 

t o  5,000 f e e t  i n  the v ic in i ty  of the corridor, where r e l i e f  i s  up t o  

2,000 fee t .  The corridor i t s e l f ,  however, i s  along a broad open valley 



with a summit elevation of 2,630 f e e t  and along which r e l i e f  of 500 

f e e t  o r  less .  Slopes r e f l ec t  dips of s t r a t a  and jo in t  faces and 

are from 30 percent t o  ve r t i ca l  along the corridor. The e a s t  s ide 

of the Richardson Mountains r i s e s  a b y p t l y  from the Peel Plateau. 

Relief is  from 500 t o  1,700 f e e t  and slopes are from 50 t o  100 percent 

with some nearly ver t ica l .  Locally ver t ica l  scarps are present. 

The Peel Plateau i s  an upland with concordant summits between 

1,300 and 1,500 f e e t .  It i s  highly dissected and slopes on val ley  

walls are steep, ranging from 30 t o  50 percent. The terrace along 

the Peel River grades in to  the plateau. It is a t  an elevation of 200 

t o  400 f e e t  and the f ront  along the Peel River i s  a bluff 150 t o  200 

Vegetation - Open spruce fores ts  grow along the h i l l s  and low ridges 

i n  the f o o t h i l l  areas. The mountains are barren but the headwater 

valleys have stands of spruce along with a lder  and willow th ickets  

among extensive areas of grass. The Peel Plateau i s  primarily an 

area of wet so i l s  with extensive grass, moss and brush tundra. 

Patches of spruce occur on the upland and are extensive along the 

valleys, valley walls, and parts  of the adjacent upland. Along 

Stony Creek white spruce a t ta ins  a height of 40 f e e t  and i s  10 inches 

i n  diameter a t  the but t  (Gabrielse, 1957). 

Surf ic ia l  deposits - The foothi l l s  contain a t h in  s o i l  cover of s i l t  

and organic s i l t  up to  several f e e t  thick. The headwater valleys i n  

the Richardson Mountains are dominantly sand and gravel with some s i l t .  f e e t  high. 

Talus deposits are along the valley walls. The upland of the moun- 

Drainage - The foo th i l l s  pa r t  of the section i s  drained by small 
C 

ta ins  has a t h in  cover of frost-r ived rubble lying over bedrock. The 

t r ibutar ies  flowing in to  the Porcupine and Bell Rivers. These tr ibu- 
Peel plateau has been glaciated but i n  t h i s  section the d r i f t  i s  thin 

t a r i e s  are swift flowing streams, up t o  100 f e e t  wide and 2 t o  6 f e e t  
and spotty, consisting of patches of s i l t  and gravel. Bedrock i s  

deep. They are i n  shallow valleys with stream banks 4 t o  20 f e e t  high. 
close t o  the surface. The terrace on the e a s t  side of the plateau i s  

The t r ibutar ies  on the west side of the Richardson Mountains are i n  
a bedrock bench with a thin veneer of s i l t  and gravel ( ~ a b r i e l s e ,  

broad open valleys. The streams are up t o  100 f e e t  wide and 1 t o  4 f e e t  
1957; Bostock, 1948). 

deep with swift current. The r ive r  beds are  coarse gravel and r ive r  

banks are 2 t o  20 f e e t  high. Several small lakes are along the head- Permafrost - The corridor in  t h i s  section is a t  the southern l i m i t  

water streams i n  the mountains. 
of continuous permafrost. Ground ice i n  the form of th in  discon- 

The streams in  the Peel Plateau are entrenched i n  narrow valleys tinuous beds and lenses i s  extensive i n  the f o o t h i l l  area. Large 

masses of ground ice are present i n  the valley of the Bell River and 
up t o  300 f ee t  deep. The major streams are from 1 t o  5 f e e t  deep, up 

the lake-strewn headwaters leading in to  the Richardson Mountains. 
t o  200 f ee t  wide, and swift. 



The Peel Plateau i s  primarily bedrock; ground ice is  probably con- 

f ined t o  th in  beds and lenses along major stream valley and i n  

patches of g lac ia l  till. Temperature observations i n  a test well 

on the Peel Plateau a t  an elevation of 1,300 f e e t  indicate tha t  the 

bottom of permafrost is  400 f e e t  below the surface (Mac~ay, 1967). 

Bedrock - Most of t h i s  section of the corridor l i e s  along a broad 

zone of folded and faulted limestone, much of which is  cherty. In 

the western 10 miles the corridor crosses quartzi te,  sandstone, and 

black shale of Upper Jurassic and Lower Cretaceous age. Between the 

Porcupine and Bell Rivers these beds are covered by Tert iary sand and 

clay ( ~ a b r i e l s e ,  1951). 

The Peel Plateau i s  dominantly f la t - ly ing  t o  gently dipping shale 

and sandstone of Cretaceous age. The benchland on the e a s t  side of 

the plateau i s  cut  i n to  folded shale and sandstone of Devonian (?)  

age. 

Seismicity - The section cuts across the seismically active zone on the 

eas t  side of the Richardson Mountains described i n  Section 33. The 

larges t  recorded earthquake, magnitude about 6.5 Ms, occurred jus t  

north of the section. 

CORRlmR D 

Fort McPherson t o  Edmonton 

This corridor is  1,240 miles long and traverses the Mackenzie 

lowland and In ter ior  plains to  Fort Simpson and the Alberta High 

Plains south t o  Edmonton (f ig.  1) .  No mountain ranges are crossed; 

elevations are from near sea level  t o  1,900 f e e t  north of Fort  Simpson 

and up t o  3,300 f e e t  between Fort Simpson and Edmonton. Relief i s  

l e s s  than 500 f ee t  along the corridor. Nine major r ive r s  are crossed 

by the corridor. Soils are dominantly s i l t -c lay ,  stony tills with 

subordinate areas of gravel and sand. Ground ice i s  extensive south 

t o  the Hay River, about 160 miles south of Fort  Simpson. Vegetation 

i s  primarily spruce-pine, aspen fores t  intermixed with moss-grass 

bogs. Bedrock i s  dominantly shale with some sandstone, primarily of 

Cretaceous age. Foundation conditions are poor along about 40 percent 

of the corridor because of ground ice and weak bedrock. Construction 

materials are not p lent i fu l  along the corridor. Gravel and sand are 

available i n  the northern and southern par ts  of the corridor from 

eskers. Stone suitable f o r  crushing i s  available from the mountains 

adjacent t o  the central  and southern par t  of the corridor. Corridor D 

i s  characterized by minimal seisniicity except i n  the v ic in i ty  of the 

Richardson Mountains. In t h i s  area a few earthquakes of magnitude 

about 6.5 have been recorded 75 to  100 miles south of the corridor. 

Barge transportation along much of the corridor i s  maintained on 

the Mackenzie River during the summer. 



Placement of the corridor on the eas t  bank of the Mackenzie was 

considered from Fort  Good Hope t o  For t  Norman but  was dropped because 

of unstable slopes result ing i n  mudflows and ear ths l ides  i n  t h a t  area. 

Section D l  - Fort  McPherson t o  Fort  Norman (Mile 0 t o  330) 

This northwestern pa r t  of t h i s  section is on the upland between 

the Peel and Mackenzie Rivers f o r  about 200 miles. Southeast of t h i s  

it is along the western pa r t  of the Mackenzie lowland. The upland 

is rolling, from 500 t o  1,500 f e e t  i n  elevation, and r e l i e f  of 50 t o  

500 feet;  the lowland i s  a t  an elevation of about 500 f e e t  with r e l i e f  

of 50 to 100 fee t .  The upland has a th ick  cover of s i l t - c l ay  and sand 

with some extensive areas of gravel ridges (eskers). Bedrock i s  

Cretaceous shale, s i l t s tone  and sandstone dipping gently south. Perma- 

f r o s t  is discontinuous but ground ice  is extensive, underlying most of 

the upland bogs. Foundation conditions a r e  good i n  25 percent of the 

area along gravel ridges; elsewhere they a re  poor t o  f a i r  i n  areas of 

bogs with ground ice  and on shale banks. Construction materials a re  

scarce and the only suitable deposits a r e  the gravel ridges (eskers). 

There are  no road systems o r  major towns along t h i s  section. 

Barge transportation i s  operated on the Mackenzie River i n  summer 

and the Peel River can be used f o r  barges t o  the  point where the 

corridor crosses it. 

Topography - Ten miles south of Fort  McPherson the  Peel River flows 

i n  a terraced valley about one and a half  miles wide. On the  west 

s ide  a terrace r i s e s  250 f e e t  above the r i v e r  with a slope of 25 

t o  30 percent along its front .  The terraces on the e a s t  are a t  an 

elevation of 100 t o  150 f e e t  and stand 90 t o  140 f e e t  above the 

r iver.  To the e a s t  and southeast the te r races  grade with the eastern 

port ion of the Peel-Mackenzie upland. The upland r i s e s  gradually t o  

the southeast at taining an elevation of 500 t o  550 f e e t  midway along 

the section. Farther t o  the southeast, on the f lanks of the Carcajou 

Range Mackenzie Mountains, it reaches about 1,200 f e e t  elevation. and 

then abruptly ends where cut  by the Carcajou River. The upland i s  

smooth t o  roll ing.  Low, broad, rounded ridges trending northwest are 

common on the upland between the Arctic Red and Peel Rivers. Relief 

is l e s s  than 100 f ee t  except along the Arctic Red, Rampart, and 

Carcajou Rivers where it i s  up t o  300 f ee t .  

The lowland eas t  of the Carcajou River t o  the Mackenzie River 

a t  Fort  Norman is  250 t o  500 f ee t  i n  elevation with r e l i e f  of 100 f e e t  

o r  l e s s .  It has a f l a t  t o  undulating surface and near Fort  Norman 

it is i n  the form of a r iver  terrace 250 f e e t  above the Mackenzie 

River . 

Drainage - The corridor between the Peel River and the Mackenzie River 

a t  For t  Norman crosses s ix  major streams. In the northwest the Peel 

River i s  crossed 10 miles south of Fort McPherson where it i s  about 

3,000 f e e t  wide. b r i n g  low flow the Peel discharges about 20,000 

cubic f e e t  per second with a current of 2 miles per  hour. A t  low 

flow the r ive r  i s  about 15 f ee t  deep but i n  flood it r i s e s  up t o  



30 f e e t  above low flow and discharge increases t o  about 80,000 cubic 

f e e t  per second. The s t r e t c h  of the Peel i n  the v ic in i ty  of the 

corridor is  subject t o  impoundment and reversal  of flow when the 

Mackenzie is a t  flood stage. The Peel i s  entrenched 13  t o  75 f e e t  

i n  the area of the corridor and i t s  banks are  of similar  height 

(Henoch, 1961 ) . 
The Arctic Red River and Ramparts River have charac ter i s t ics  

similar  to, but of much l e s s  magnitude than the Peel. 

Numerous lakes l i e  along these streams as  w e l l  a s  on other pa r t s  of 

the upland and lowland section of the corridor. Some are up t o  

4 miles long and a mile wide and many are 11.p t o  a mile i n  length and 

a quarter mile wide. Most of the lakes are oriented towards the 

northwest. 

Vegetation - About 80 percent of the Peel-Mackenzie upland i s  

covered by open stands of spruce-pine, aspen and birch up t o  50 f e e t  

high. The forested areas are i n  roughly p a r a l l e l  bands trending north: 

The Mountain and Carcajou Rivers are crossed a t  the southeastern west along the higher portions of the upland. The remainder of the 

end of the upland. The former i s  a braided stream up t o  a mile wide area i s  i n  moss and hummocky grassy bogs. Forest f i r e s  throughout t h i s  

and with numerous sand bars. It i s  sluggish and subject t o  flow re- pa r t  of the Mackenzie Basin are a very serious hazard. The lowland 

versal  from floods on the Mackenzie. The north bank of the r ive r  is along the Mackenzie River southeast of Mountain River i s  about half  

10 f ee t  o r  l e s s  i n  height and grades with the upland. The south bank bogs and muskeg with moss-grass vegetation with the remainder i n  small 

is a bluff  up t o  100 f e e t  high. The Carcajou i s  a meandering stream stands of spruce-pine, aspea, alder, and b i rch  (~cconnel l ,  1890 ) . 
about 1,000 f ee t  wide with steep banks up t o  100 f e e t  high on the 

north and 10-foot banks on the south. The L i t t l e  Bear River which 

is  crossed near Fort  Norman i s  similar  t o  the Carajou. Freezeup on 

the Mackenzie River i s  i n  l a t e  November i n  the For t  Simpson area and 

is  progressively e a r l i e r  downstream t o  the d e l t a  where freezeup occurs 

i n  ea r ly  t o  mid-October. Breakup i s  i n  e a r l y  May a t  Fort  Simpson and 

i n  mid- t o  l a t e  May i n  the reaches below Fort  Good Hope (Mac~ay, 1963). 

Other streams along the section are i r r egu la r  i n  pattern,  spaced 

1 t o  5 miles, and are generally l e s s  than 10 f e e t  wide with l i t t l e  

current. Their valleys are shallow and slopes are l e s s  than 5 percent. 
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Surf ic ia l  deposits - The upland is covered by a thick deposit of sand 

and clay boulder till up t o  about 150 f e e t  t h i ck  (Stewart, 1945; 

Tassonyi, 1969). In the Fort McPherson area, which i s  probably 

typical  of much of the upland, the till i s  i n  the order of 80 t o  

95 percent s i l t -c lay  and 5 t o  20 percent f i ne  sand (Henoch, 1953). 

: Beneath the boulder till i s  a discontinuous s t r a t a  of indurated gravel 

from 10 t o  over 100 f ee t  thick. 

Midway along t h i s  section there is an area  of eskers about 

20 miles i n  length and 10 miles i n  width which contain a large 

quanti ty of sand and gravel. 
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Permafrost - Although most of t h i s  section l i e s  outside of the zone 
Section D2 - Fort Norman t o  Fort Simpson (Mile 330 t o  597) 

commonly designated as  continuous permafrost it contains ground ice 

and ice wedges throughout the ent i re  section. A t  Fort McPherson ibis section l i e s  along the Interior High Plains on the eas t  

permanently frozen ground extends t o  a depth of about 350 fee t  side of the McConnell Range ( ~ r a n k l i n  Mountains ) and along the west 

(Mackay, 1967). A t  the southern end of the section ground ice is flank of the Horn Plateau. The high plains consist of large, dome- 

sporadic i n  occurrence but underlies a l l  areas of moss-grass muskeg. shaped h i l l s ,  10 to  30 miles across, which r i se  t o  1,900 f e e t  in  

In th i s  area permanently frozen ground extends t o  depths of 140 to  elevation and have local relief of 100 t o  500 fee t .  Slopes on the 

240 feet .  The active zone throughout the section is from 1 t o  2 fee t  

i n  areas of undisturbed cover and 3; t o  6 f e e t  beneath areas that  

have been stripped (Hemstock, 1953; Harding, 1963). 

Bedrock This section of the corridor i s  underlain by shales of 

Lower Cretaceous age (Hume, 1954). From the Peel River t o  the Arctic 

Red River Eevonian shales are on the north flank of the corridor and 

i n  the vicinity of the Peel River Carboniferous shale and sandstone 

are present (~ouglas  and h c k a n ,  1963; Hume and Link, 1945). The 

boulder till covers practically a l l  of the shales except fo r  isolated 

outcrops along the Peel River. Permafrost extends into the shales and 

where the shales are exposed i n  excavations they disintegrate rapidly 

(~arding, 1963 ) . 

Seismicity - The northwestern par t  of t h i s  section enters the seismically 

active zone of the Richardson Mountains described i n  Section B3. A few 

earthquakes of magnitude about 6.5 have occurred i n  the southern part  

of th is  zone within about 75 to  100 miles of tlae corridor. 

sides of the h i l l s  are 100 fee t  per mile or  less .  

The only major stream i s  the &ckenzie River which is crossed 

a t  the north and south end of the section. At both crossings it is 

about a mile wide and has low banks with gentle slopes inland. 

Most of the area i s  covered with s i l t y  clay, stony till i n  the 

form of drumlinoid ridges; eskers composed of gravel and sand cover 

1,500 squaw miles in the middle part  of the section. A t  the north 

end of the section, adjacent t o  the Mackenzie River i s  an area of 

Eocene weakly cemented sandstone and shale with beds of l ign i t e  that  

have been burning for  centuries. Bedrock is  f la t - ly ing shale of 

Cretaceous age and. some Cevonian sandstone, shale, and limestone. 

There is no road system in  the area of t h i s  section. Barge service 

is  operated on the Mackenzie River during the summer. 
- 

Permafrost is discontinuous but ground ice  is present in  60 percent 

of the northern and 20 percent of the southern part  of the corridor. 

Weak fcundation conditions occur i n  about 50 percent of the section 

i n  areas of bogs underlain by permafrost and i n  the zone of burning 
' 

l igni te  beds. Elsewhere foundation conditions are good on gravel ridges. 



Placement of the corridor along the eas t  bank of the Mackenzie Drainage - The Mackenzie between Police and Seagull Islands flows i n  

was considered but unstable slopes reflected i n  mudflows and earth- a single channel about a mile wide with a current  of 2 t o  3 miles per 

s l ides  along much of the valley on the f lanks of the Franklin 

Mountains would have enta i led  extremely d i f f i c u l t  engineering t o  

obtain sa t i s fac tory  foundations. 

Topography - The Mackenzie River is  crossed i n  t h i s  pa r t  of the 

corridor between Police and Seagull Islands, about 20 miles above 

Fort  Norman. The section trends e a s t  through a wide gap i n  the Franklin 

Mountains on a ro l l ing  p la in  tha t  r i s e s  t o  the e a s t  on a gentle slope 

of 100 f e e t  t o  the mile. East of the Franblin Mountains the section 

trends southeast on a ro l l ing  upland a t  elevations of 800 t o  1,900 

fee t .  Relief is  100 t o  500 f e e t  with long slopes a t  100 f e e t  t o  the 

mile on the flanks of large, round, dome-like h i l l s .  'Ilhe southern end 

hour and a depth of about 20 fee t .  The banks are  10 t o  20 f e e t  high 

and slump occasionally. A t  the south end of the section the Mackenzie 

is  crossed again. Here the r iver  i s  about a mile wide but depth is 

probably about 10 to  15  f e e t  with current of 2 t o  4 miles per hour. 

Bccept f o r  the Mackenzie River the section does not cross any major 

streams. Four large streams trend west across the McConnell Range 

with numerous small subparallel t r ibutar ies  a t  r ight  angles t o  the 

main streams. The main streams are 30 t o  40 miles apart  and tr ibu- 

t a r i e s  are 1 t o  5 miles apart. Valleys are shallow, seldom more than 

50 f e e t  deep and valley w a l l s  have slopes of l e s s  than 20 percent. 

Lakes and bogs are strung out along a l l  of the valleys. 

of the section, 15 miles eas t  of Fort  Simpson, slopes gently towards Vegetation - The area has extensive pine-spruce, aspen, birch fores ts  

the Mackenzie River a t  the ra te  of 50 f e e t  per mile. broken by large moss-grass bogs. The t rees  in the fo re s t  are up t o  

The McConnell Range (Franklin ~ o u n t a i n s )  l i e s  on the west f lank 80 f e e t  t a l l  and 12 inches i n  diameter a t  the bole. The tree l i ne  i s  

of the corridor, r i s ing  t o  elevations between 2,500 and 5,000 f ee t .  a t  1,500 and above t h i s  the h i l l s  are covered with moss-grass tundra 

The e a s t  side of the range is a broken scarp with r e l i e f  of 500 t o  (Douglas and Norris, 1963). 

1,500 f e e t  above the ro l l ing  uplands t o  the eas t .  The Horn Mountains 
Surf ic ia l  deposits - The ent i re  section i s  covered by thick g lac ia l  

on the eas t  flank of the corridor near the southern end of the section 
deposits. East of the McConnell Range the area is  covered by S i l ty  

is a rounded plateau with elevations about 2,600 fee t .  On the north 
-. clayey, stony till with large areas i n  dnunlinoid form. Some of the 

and west sides the plateau grades gently with the level  of the drumlinoid forms contain deposits of sand and gravel. In the central  

corridor and r e l i e f  is l e s s  than 50 f ee t .  On the south side of the pa r t  of the section there are numerous gravel-sand eskers i n  an area 

plateau the slope i s  steeper with a r i s e  of 1,200 f ee t  i n  3 miles. 50 miles long and 30 miles wide. The esker ridges are short, sinucus 

50 and are grouped in  ser ies  of multiple ridges (Craig, 1965). 



At the north end of the section, on the e a s t  s ide of the Mackenzie 

River is an extensive area of Eocene rocks made up of weakly cemented 

sandstone, shale, aid l i gn i t e .  Much of the l igni te  i s  now burning o r  

has undergone combustion f o r  long periods of time. The ground. i n  t h i s  

area has been baked and has slumped (camsell and Malcolm, 1919). 

Permafrost - Permanently frozen ground occurs i n  large but discon- 

- 50 percent of the section, and spruce fo re s t  and high brush cover 

most of the o t k r  half. Permafrost i n  the form of shallow ground-ice 

lenses occurs sporittically i n  the bog areas south t o  about 58'N. 

'; Sand and clay so i l s  cover the till plain and are  about equally dis-  

tr ibuted.  Bedrock i s  sandstone snd shales with a high content of 

bentonite making them subject t o  slump on steep slopes. Except f o r  

areas of slump and ground ice foundation conditions are good. Con- 

tinuous areas along t h i s  section. Ground ice  is  prevalent throughout t s t ruc t ion  materials are not p lent i fu l  and are confined t o  isolated 

50 percent o r  more of the section and l i e s  beneath muskegs and bogs a t  pockets of gravel and sand i n  the till pla in  and along the major 

a depth of not more than 2 f e e t .  In the northern pa r t  of the section streams. In general, the bedrock i s  not suited f o r  use as  crushed 

the bottom of permafrost is from 140 t o  150 f e e t  beneath the surface stone. The extreme southern par t  of the section is farmland. Rail- 

(Hemstock, 1953); i n  the southern end the base of permafrost is probably I ways extend north para l le l  t o  the section a s  f a r  as  Lesser Slave Lake. 

i n  the order of 40 f e e t  below the surface (~rown, 1967). I The Mackenzie Highway and Hay River rai lroad are crossed midway along 

Bedrock - Except f o r  the northern end of the section where the Eocene 

formations occur, most of the section is  underlain by f la t - ly ing  

Cretaceous gyysiferous shale. In the southern th i rd  of the area 

i the section. 

I Topography - The northern Alberta plains are 950 t o  2,300 f e e t  i n  

elevation with occasional low h i l l s  and ridges r i s ing  t o  about 3,300 

Cevonian shales, mudstone, s i l t s tone ,  and some limestone are exposed f ee t .  The plains are f l a t  t o  undulating and r e l i e f  is  from a few 

beneath the Cretaceous and the boundary between the two is a t  about t f e e t  t o  100 fee t ;  slopes are l e s s  than 10 percent except f o r  a few 

1,000 f e e t  elevation ( ~ o u ~ l a s  and Norris, 1961, 1963; Sto t t ,  1960). isolated ro l l ing  areas where slopes are 10 t o  15  percent. !The low 

h i l l s  and ridges are rounded and slopes on t h e i r  s ides  are from 10 t o  
Seismicity - Seismicity does not pose any engineering problems. 

30 percent; r e l i e f  on the h i l l s  and ridges is i n  the order of 500 t o  

Section D3 - Fort  S'mpson t o  Edmonton (Mile 597 t o  1,240) 1,200 f ee t .  

This section l i e s  mainly on a g l ac i a l  till pla in  with occasional, Drainage - The drainage i s  disarranged because of glaciat ion and 

widely spaced h i l l s  and low ridges. Bogs are extensive, covering I bogs and lakes are numerous. The major r ivers  trend northeast across 
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t h i s  section of the corridor. They flow i n  shallow valleys, seldom South of the dune area and continuing t o  Edmonton the p la ins  

more than 50 f e e t  below the l eve l  of the p l a in  and the slo- of the are  covered by g lac ia l  deposits to  a depth of 100 f ee t .  Glacial 

~ e y  -1s i s  15 percent o r  less .  streams are from a half  t o  6 miles till consisting of clay s i l t  and inorganic silt are  dominant south 

apart. Except fo r  the Hay, Peace, and Athabasca Rivers, the streams t o  the Peace River. In the Peace River Valley the deposits are 

are 5 t o  100 f e e t  wide and up t o  2 f e e t  deep. The Hay and Athabasca lacustr ine f ine  sand and sandy s i l t .  South of t h i s  a re  a l te rnat ing  

Rivers are i n  open valleys with banks 10 t o  100 f e e t  high alongside areas of lacustr ine clay and s i l t  and g lac ia l  moraines of gravelly 

t h e i r  meandering channels. The valley walls along the Peace River are  sand and clay silt  (~indsay,  Heringa, Pawluk, and Odynsky, 1958; 

rounded with gentle slopes r i s ing  50 t o  150 f e e t  above the r ive r  and Lindsay, Pawluk, and Odynsky, 1959, 1960, 1961). 

the r iver  meanders on bottom lands up t o  2 miles wide. moughout t h i s  section of the corridor the percent of clay i n  

Vegetation - Most of the plains are covered by pine-spruce, aspen, 

and some birch fores ts  with t rees  up t o  80 f e e t  high and 12 inches i n  

diameter a t  bole height (MOSS, 1953a). Between the Mackenzie River 

and the Peace River the section crosses extensive areas of moss bogs 

(muskeg) enclosed by the fores ts .  The bogs are  from 100 f e e t  t o  over 

1 mile i n  diameter and have a cover of moss, lichen, grass, and 

stunted shrubs (MOSS, 1953b). Where the corridor crosses Hay River 

and the Keg River (mile 820 and 900) grass meadows are extensive 

Surficial  deposits - On the south side of the Mackenzie f o r  a distance 

of 25 miles the section crosses an area of sand dunes. The dunes form 

the s o i l s  i s  up t o  40 percent south t o  Lesser Slave Lake and up t o  

30 percent between b s s e r  Slave Lake and Edmonton. S i l t  i s  on the 

order of 30 t o  40 percent along the ent i re  section; sand i s  20 t o  

40 percent south to  Lesser Slave Lake and up to  50 percent from there 

t o  Edmonton. P las t ic  l imits  are 15 t o  20 percent along most of t h i s  

section except between Hay River and Peace River where they are  20 t o  

25 percent; p l a s t i c i ty  numbers are on the order of 1 5  t o  20 

i n  the section. Montmorillonite content of the clay is 20 t o  35 per- 

cent  south t o  Lesser Slave Lake and 45 to  55 percent south t o  Edmon- 

ton. mdrous mica i s  25 t o  35 percent of the c lay  south t o  Lesser 

Slave Lake and 20 t o  25 percent from there t o  Edmonton. Along most 

of the section corrosive potential  i s  low; e l e c t r i c a l  conductivity of 

low ridges from 20 t o  40 f e e t  high and are stable, being covered with a soluble s a l t s  i s  i n  the range of 0 t o  1 mmhos,'cm except i n  the v ic in i ty  of 

t h in  mat of grass and small groves and i so la ted  stands of spruce ( ~ r a i g ,  Peace River where it i s  from 1 to  2 (~awluk and Bayrock, 1969). Gravel 

1965 1. i s  scarce along the ent i re  section. 

5 5 
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Permafrost - Large areas of ground ice are present between the 

loca l  dip are common. Outcrops are short, discontinuous and are I 

Mackenzie River and Hay River. The ice is i n  80 percent of t h i s  I 
primarily along major valleys. 

area in  organic s o i l s  beneath bogs and i n  large f r o s t  mounds (pals). 

In the former case the ice  is 19 t o  26 inches below the surface and 

i ts thickness depends t o  a great  extent  on the thickness of peat  . 

Seismicity - Seismicity does not pose engineering problems. 

ranging from 8 f e e t  i n  the south t o  40 f e e t  i n  the north. Generally 

the g l ac i a l  till beneath the peat i s  not frozen (Lindsay, Pawluk, and 

Odynsky, 1961). The f r o s t  mounds average about 3 f e e t  i n  height with 

the l a rges t  up t o  12 f e e t  high and ground ice  extends t o  a depth 5 t o  

8 fee t .  The mineral s o i l s  derived from g lac i a l  till i n  t h i s  area 

probably have minor areas of'frozen clay a t  depths of 30 inches o r  

more. South of the Hay River there are no significant  areas of ground 

ice. 

Bedrock - The section is underlain by weakly cemented Upper Cretaceous 

marine sandstone, shale, and s i l t s tone  south t o  Lesser Slave Lake (Stott ,  

1960). Bentonite and volcanic ash are present i n  subordinate amounts. 

The presence of bentonite causes slumping on steep slopes. The sand- 

stones are poorly suited from crushed stones (~ indsay ,  Pawluk and 

Odynsky, 1959, 1960, 1961; Lindsay, Heringa, Pawluk, and Odynsky, 1958). 

South of Lesser Slave Lake the bedrock i s  m p e r  Cretaceous non- 

marine sandstone and shale. The rocks are moderately well cemented - - - . - - 

and contain interbedded bentonitic shale and t h i n  coal seams (Allan 

and Rutherf ord, 1934). 

The Cretaceous rocks i n  the section are not  folded and d ip  

gently t o  the south from 10 t o  50 f e e t  per mile. Minor changes of 
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inches with the heaviest f a l l  during October. There are about 46 

There are about 20 t o  30 freeze-thaw cycles per year within the snow days per year and records indicate some snowfall has occurred 

Alaskan area and from the Canadian border t o  Fort  Good Hope; 30 t o  40 during every month of the year. The eastern p a r t  of the Brooks Range 

cycles per year from For t  Good Hope t o  For t  Simpson; 40 t o  50 from 

Fort  Simpson t o  the Hay River area; 50 t o  60 from Hay River t o  Watt 

has moderate t o  heavy snowfall, accumulating as much a s  37 inches; 

December, March, and early April are the months of heaviest f a l l .  

Mountain; southeastward toward Edmonton, the cycles increase t o  more Annual mean snowfall i n  the northern Canadian area  is  about 50 t o  60 

than 60 but l e s s  than 80 per year. inches. The annual mean snow days are 44 t o  60. Snow occurs during 

Rainfall  i s  l i g h t  but f a l l s  over a long period of time along the every month except August (?&rely in  ~ u g u s t )  with maximum f a l l  i n  

Alaskan coas ta l  a ~ a .  Maximum precipitat ion f o r  a 24-hour period is October and November. Farther south in the Mackenzie Valley, the 

0.73 inches i n  July; minimum is 0.06 inches i n  April. The mean annual annual mean snowfall is about 50 inches, beginning as  ea r ly  a s  October 

precipitat ion is  7 inches, f a l l i n g  over a pe'riod of 80 o r  more days. o r  November and las t ing  through February. There are about 45 t o  60 

In the eas tern  par t  of the Brooks Range r a in fa l l  is  a lso  l i gh t .  In'the annual snow days, the heaviest f a l l  occnrringin November and Ikcember. 

northern Canadian area the r a in fa l l  i s  l ight ,  occurring mainly during Annual snowfall i n  the Alberta High Plains area  i s  about 50 t o  60 

the summer months. Total r a in fa l l  i s  about 10 inches f a l l i n g  over a inches. Continuous snow cover pers is t s  f o r  about 4 months and snowfall 

period of about 80 days. In the Mackenzie Valley, south of the de l t a  is common fo r  a l l  months except July and August. The mean annual snow 

barrens, the r a in fa l l  varies from 10 inches i n  the northern pa r t  of the days are 30 t o  4.0; December and January have the heaviest snowfall. 

valley t o  13  inches i n  the southern part .  Maximum amounts of r a in  fa l l  In the Alaskan coastal area January and February are  the coldest 

on a few days during the summer months. There are about 80 ra in  days months, with a mean monthly temperature of -160~ ;  July and August are 

within the valley, somewhat l e s s  west of the valley, and somewhat more the warmest months, with 3T0to 38°F the mean monthly temperature. 

ea s t  of the valley. In the Alberta High Plains r a i n f a l l  i s  about 13  Summer temperatures in  the eastern par t  of the Brooks Range range from 

t o  16 inches per year, decreasing northward; the heaviest r a in fa l l  50' t o  70°F; maximum temperature i s  70°F and ninimum is  40°F. Winter 

occurs during the summer months, usually as  l i g h t  da i ly  rain.  Droughts, -temperatures are commonly below -45 '~ .  The northern Canadian area i s  

not unknown within t h i s  region, can occur from April t o  September. characterized by i t s  cool summers, with mean temperature fo r  July and 

August of 50°F and below, and cold harsh winters with mean monthly 
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temperatures f o r  October through May of below 32OF; temperatures of have been recorded. Farther south, i n  the Mackenzie Valley the pre- 

-45OF are not unusual. Farther south the Mackenzie Valley is  a l so  va i l ing  winds are  a lso  north and northwest. The winds are l i gh t ,  about 

characterized by a long cold winter, the mean monthly temperatures, 1-12 mph, with spring and autumn having the highest wind ve loc i t ies .  

October through April, are below 32°F and January, the coldest  month, Prevail ing winds i n  the Alberta Kigh Plains a re  westerly and easterly;  

has a mean monthly temperature of -20°F. The Alberta High Plains the. e a s t  wind being frequent i n  l a t e  winter and e a r l y  summer. Wind 

region has a winter mean monthly temperature of below 32OF; January, ve loc i t ies  range from 3 to  15 mph. 

the coldest month, has a maximum of -10°F and extreme temperatures of In the Alaskan coastal area, gales are not uncommon, occurring 

-70°F have been recorded i n  the Peace River valley. The summer monthly most frequently i n  October. The rare thunderstorms usually occur i n  

mean maximum is above 50°F and July, the warmest month, has a maximum June. There are about 5 thunderstorms per year i n  the northern half  

of about 60'~. 

Daylight i s  used here t o  mean adequate l i g h t  i n  which t o  work, 

of the Canadian area and about 10 per year i n  the southern pa r t ,  

usually occurring during the warmer months. Blizzards are frequent 

recorded a s  of the 15th of each month. During the winter months, there during winter months. 

are no daylight hours above 70" l a t i t ude  with exception of about 3 

hours i n  November; a t  l a t i t ude  65O, there are about 5 hours of daylight; J 

a t  l a t i t ude  60°, there are about 6 t o  7 hours of daylight; a t  55' l a t i t ude  

there are about 8 hours of daylight. L the summer months, a t  l a t i t ude  

70°, there are 24 hours of daylight; a t  l a t i t ude  65O, there are 21 

hours of daylight; a t  l a t i t ude  60", about 18 hours of daylight; and a t  

l a t i t ude  55O, about 16 hours of aaylight. 

In the Alaskan coastal  a rea  the prevail ing winds are from the 

northeast except during Ju ly  when they are from a southwest direct ion.  

The average wind velocity i s  10 t o  15 mph, hibhest during October and 

lowest during February. In  the eas tern  p a r t  of the Brooks Range, winter 

winds are quite common, with prevail ing north winds; summer winds are  

from the south. The northern Canadian area has north and northwest 

prevailing winds, between 3 and 10 mph. Extreme winds of 30 t o  39 rnph 
61 
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CORRIDOR E 
avoided. PexmaZrost from 1 t o  2 f e e t  below the surface occurs i n  

a 

the fine-grained deposits within the Shakwak Valley, but is mom de- 
Big Delta t o  Edmonton 

4 .  
graded witbin the Takhini Valley. Southeast of Whitehorse, penna- 

This corridor extends southeastward f o r  1,535 miles from Big f r o s t  is  no longer a serious problem, and south of Fort  Nelson it is 

. Delta, Alaska, t o  Edmonton, Canada (fig: l ) ,  and generally pa ra l l e l s  

the Alaska Highway. The f i r s t  f i ve  sections of the corridor occupy 

f ive  separate physiographic regions, and the s ix th  section crosses 

three physiographic regions. Sections seven and e ight  are pa r t  of 

an additional generalized physiographic unit ,  but  are separated f o r  

convenience because of t h e i r  lengths. 

The en t i r e  corridor l i e s  within a region of low seismicity. The 

only earthquake recorded i n  t h i s  region with. a magnitude greater  than 

rare ly  encountered, except i n  bogs. 

The first section, through the Tanana Valley, provides relat ively 

easy access t o  the Canadian Border. Ten large stream crossings, 

moderate clearing, and local  foundation improvement would require 

a rc t i c  construction methods. Section 2, through the Shakwak-Takhini 

Valley, poses no major topographic problems, but six large r ivers ,  

numerous small streams, and poor drainage i n  the cent ra l  Shakwak Valley 

would require careful  design of structures. Special consideration i s  

6 had i t s  epicenter 15  miles south of the corridor i n  the v ic in i ty  of required a t  the broad mouth of the Slims River which i s  intersected by 

Haines (f ig.  1 ) .  The nnly major f a u l t  within the corridor, along which the Shakwak Fault. Section 3 through the Yukon Plateau, is  somewhat 

there has been movement during the Holocene Epoch, is  the Shakwak Fault, !constricted topographically i n  the narrow valley between Marsh and 

an extension of the Denali Fault  i n  Alaska (f ig.  1 ) .  The Shakwak Fault  
I 

Teslin Lakes and along the steep narrow shores of Teslin Lake. There 

l i e s  along the southwestern margin of the Shakwak Valley section of the 
- --  are three major water crossings, and moderate clearing problems. The 

corridor. Except as noted below, the axis of the corridor l i e s  north- fourth section traverses the Cassiar Mountains and is moderately 

eas t  of the faul t - l ine  scarp. l imited by the narrow through valley with i t s  a x i a l  streams. Section 5, 

The western end of the corridor l i e s  well within the zone of dis-  which crosses the Liard Plain, i s  limited only local ly  by scarps, the 

continuous permafrost and 65 percent of the corridor is north of the constr ict ions of terraces a t  r iver  meanders, and moderate clearing 

southern boundary of t ha t  zone (f ig.  1 ) .  However, i n  the Tanana Valley problems. 

the permafrost i s  generally more than 25 f e e t  below the surface of The s ix th  section, which crosses the Liard Uplands, is 70 miles 

coarse-grained deposits, which are very extensive, and 1 t o  3 f ee t  be- 

low the surface i n  the fine-grained deposits, which can usually be 

shorter  than the adjacent route of the Alaska Highway. The principal  

construction d i f f i cu l t i e s  are the steeper grades across the Rocky 



Mountain foothi l l s ,  four major r ive r  crossings, and the increased 

distances away from the exis t ing  road. However, a t  i ts  most extended 

position, new construction would not be more than 25 miles from the 

Alaska Highway. 

Sections seven and e ight  occupy pa r t  of the Alberta Lowlands 

and Plateaus. Section seven, from Mile Post 250 of the Alaska High- 

way t o  hwson Creek, would involve construction d i f f i cu l t i e s  locally,  

i n  the plateau area where numerous curves would be required by the 

considerable dissection and heavy clay s o i l s  r i ch  i n  bentonite. A 

major crossing is required a t  the Peace River where i ts width i s  

one-third of a mile, and the adjacent b luf fs  a~ up t o  700 f e e t  high. 

Section eight ,  from Dawson Creek t o  Edmonton, includes steep grades 

a t  two major r ive r  crossings. Northwest of Edmonton t h i s  section 

crosses glaciated t e r r a in  characterized by lakes, bogs, and numei-ous 

s m a l l  streams. This area is  underlain by thick clay beds many of 

which contain bentonite. 

Section E l  - Big Delta t o  Canadian Border 

The 200-mile section from Big B l t a  t o  the Canadian Border follows 

the Alaska Highway through the Tanana Valley. There are important 

road connections a t  Eelta, Tok, and Tetl in Junctions. The va l ley  pro- 

vides re la t ive ly  easy access t o  the Canadian Border with no important 

topographic obstacles . Ten large stream crossings, moderate amounts 

of clearing, and local  foundation improvement would necessi tate careful 

engineering with methods designed f o r  a rc t i c  construction. 

Topography - The Tanana Valley decreases i n  width from 25 miles 

near Delta Junction t o  1 mile a t  Cathedral Bluffs, and then increases 

t o  a maximum width of 30 miles near the confluence of the Ikbesna 

River. Average width i s  about 10 miles. The f loo r  of the valley i s  

a f l a t  t o  ro l l ing  lowland with steep scarps separating ter race  levels  

adjacent t o  the Tanana River and i t s  major t r ibutar ies .  The f l o o r  

slopes upward t o  the southeast from an elevation of 1,200 f e e t  a t  

Eelta Junction t o  s l ight ly  over 2,000 f ee t  a t  the Canadian Border. 

Foothil ls  of the Alaska Range l i e  along the southern margin of the 

valley, where they reach a l t i tudes  of 8,000 fee t .  They are character- 

ized by rugged, sharp, steep ridges and narrow glaciated valleys which 

drain in to  the Tanana River. The Yukon-Tanana Upland l i e s  along the 

northern margin of the valley. I t s  unglaciated ro l l ing  h i l l s  are 

generally l e s s  than 2,000 f ee t  above the valley f loor,  but higher, 

loca l ly  glaciated mountains range i n  elevation from 5,000 t o  6,000 fee t ,  

a t ta in ing  heights of 3,000 t o  4,000 f ee t  above the valley f loor .  

Drainage - Pleistocene glaciers pushing northward from the Alaska 

Range forced the longitudinal drainage of the ancient Tanana Fiiver 

against the southern slopes of the Yukon-Tanana Upland. Subsequently, 

the outwash fans of the major t r ibutar ies  which flow northward have 

maintained the course of the r iver,  and have even forced it t o  cut  

against the bedrock walls of the Yukon-Tanana Upland. Consequently, 

the land area of the valley l i e s  almost en t i r e ly  south of the Tanana 

River except where valley reentrants extend in to  the Yukon-Tamnana 



Upland. There are s ix  large streams tha t  cross the valley between 

Delta Junction and the Tanana River a t  Tet l in  Junction. A t  t h i s  

pa r t  of the valley, the Tanana River extends diagonally across the 

valley, necessi tat ing ti r ive r  crossing. Four large streams cross the 

va l ley  between Tetl in Junction and the Canadian Border. Numerous- 

other smaller streams are t r i bu ta r i e s  of the Tanana. There i s  a 

s igni f icant  difference i n  the character of the drainage of the valley 

northwest and southeast of Tet l in  Junction. The northwestern sector 

i s  characterized by generally well-drained sloping outmsh fans, and 

s m a l l  lakes o r  ponds are usually r e s t r i c t ed  t o  the immediate flood 

plains of the Tanana. The southeastern valley sector i s  a vast lowland 

with numerous lakes and muskegs. Here the better-drained land i s  more 

r e s t r i c k d ,  being confined t o  a narrow swath between the Tanana River 

together with i t s  headwater streams and the Yukon-Tanana Upland. High- 

e s t  terraces a?eLutilized by the Alaska Highway. Be tter-drained valley 

land ranges i n  width from 1 t o  5 miles along the south slope of the 

Yukon-Tanana Upland, near the Canadian Border. 

Vegetation - The tree l i n e  ranges from an elevation of 2,500 f ee t  on 

the north-facing slopes of the Tanana Valley t o  3,500 f e e t  on the south- 

facing slopes. The low fo res t s  of white spruce and aspen on the be t ter -  

drained sediments have t rees  as  much as  50 f e e t  i n  height and 6 inches 

i n  diameter; loca l ly  along the major streams the cottonwood t z e s  are 

larger.  High brush occurs primarily on recent forest-burn are%s, and 

a zone of dense low brush r i s e s  t o  jus t  above t ree  l i ne  and up t o  

/ k,m0 f e e t  elevetxon. Alpine tundra occurs from 4;000 t o  5,000 fee t ,  
I 
I ( above which the  mountains are barren of vegetation. Muskegs with 

( black~spmce occupy the poorly-drained lowlands. The areas of major 

! clearing problems coincide with those underlain by the coarser, 

1 better-drained sediments. 

Surf ic ia l  deposits - The Tanana Valley is underlain primarily by un- 

consolidated sediments probably several hundred f e e t  i n  thickness; the 

maximum recorded thickness i s  200 f ee t  adjacent t o  the Canadian Border. 

The most extensive unconsolidated materials occupy broad a l luv ia l  fans 

and consist  of sand and gravel. Overlying pa r t s  of these fans are 

moraines composed of coarse-to-fine-grained so i l s .  Finer grained de- 

posits ,  primarily poorly drained s i l t  high i n  organic material and 

peat, occur i n  par ts  of the W a n a  Valley, especial ly adjacent t o  the 

floodplain, and i n  the lowlands southeast of Tet l in  Junction. These 

materials are generally sof t  and wet during the sununer, and they are 

firmly frozen during the winter. Large but discontinuous deposits of 

sand and gravel are available from the r iver bars, which are inundated 

during the spring. Most of the su r f i c i a l  materials are covered by 

loess; and sand, i n  the form of dunes, has loca l ly  accumulated t o  form 

lov h i l l s ,  many of which are stabil ized by vegetation. Gravel and sand 

are d i f f i c u l t  t o  excavate during the winter because of the deep f ros t .  
. -  - 

Granular material is then more ~ a d i l y  available from the sand dunes 

and from the d r i e r  par ts  of the large a l luvia l  fans.  
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Section E2 - Canadian Border t o  Whitehorse 

permafrost - The predominantly coarse-grained deposits, which are 

most extensive, are generally underlain by numerous isolated masses . The Shakwak-Takhini Valley section extends from the U. S.- 

of permafrost more than 25 f e e t  below the surface. Its base has been Canadian Border southeastward and eastward f o r  260 miles t o  White- 

recorded a t  depths of from 90 t o  209 fee t .  Scattered lenses of perma- horse. The Shakwak Valley i s  180 miles long t o  Haines Junction 

f r o s t  i n  the h i l l s  composed of loess and sand are 2* t o  34 fee t  below where the Takhini Valley i s  joined. !Che Alaska Highway extends 

the surface. In the f i n e r  grained deposits containing s i l t ,  organic through the en t i r e  valley section with a major road connection from 

s o i l s  and peat, the permafrost i s  usually 1 t o  3 f e e t  below the surface Haines, a t  Haines Junction. 

except i n  the immediate v i c in i ty  of streams o r  ponds. There are no major topographic obstacles through t h i s  section, 

Bedrock - Granitic rocks, quartz-mica-schists, and gneiss are the 

major rocks i n  the foo th i l l s  of the Alaska Range. Similar rocks form 

much of the Yukon-kana Upland. Northeast of Tok Junction there are 

extensive areas of dark basa l t  and l i g h t  gray rhyoli te t ha t  apparently 

overlie the older grani t ic  and metamorphic rocks. Permafrost i s  present 

below a depth of 3 feet .  

Seismicity - A maJor regional lineament, the Denali Fault, l i e s  i n  a 

sweeping arc 30 miles south of and pa ra l l e l  t o  the lower pa r t  of the 

Tanana Valley section. The eastward continuation of t h i s  f a u l t  co- 

incides with the zoutheast margin of the Tanana Valley from the 

Nebesna River to the Canadian Border. Although there are no recorded 

earthqwkes of r i ~ a i t u d e  6 or  above i n  the Tanana Valley section of the 

SOUtkm corrid-,r, there have been several smdle r  magnitude shocks i n  

the .ricinity of ::5? junction of t h i s  section and the proposed Trans 

Alas'% Pipeline. 

nor i s  seismicity considered a significant  problem. However, several 

large r ive r s  and numerous other smaller streams together with poor 

drainage conditions in  the central  Shakwak Valley would necessi tate 

careful  engineering design of structures. The narrow southern shores 

of Kluane Lake are crossed by the Shakwak Fault; t h i s  zone requires 

special  consideration. 

Topography - The Shakwak-Takhini Valley i s  a t  i t s  maximum width of 

30 miles a t  the U. S. -Canadian Border where the Tanana Valley and the 

Wellesley &sin abut to  the northwest and northeast respectively. The 

valley width averages 10 miles but widens t o  15 miles loca l ly  i n  the 

v i c in i ty  of Haines Junction. The Shakwak Valley f loor  has generally 

f l a t  t o  ro l l i ng  morainic topography broken local ly  by the incised 

valleys of major streams. From Haines Junction t o  Whitehorse there is 

l i t t l e  r e l i e f  as the Takhini Valley i s  floored by l a t e  Pleistocene 

lacustr ine deposits. A t  the U. S. -Canadian Border, the elevation i s  

approximately 2,000 fee t .  The valley f loor  r i s e s  Southeastward, 



reaching about 3,100 f e e t  a t  Eaines Junction, but subsequently de- va l ley  is drier ,  as  well as  more stable.  The southeast end of 

creases t o  the range of 2,300 t o  2,400 f e e t  through the Takhini Kluane Lake occupies most of the Valley, and the valley side is 

Valley t o  Whitehorse. further res t r ic ted  by the wide out le t  of the Slims River. Drainage 

The Shakwalr-mini  Valley is  bordered on the north by the Yukon conditions are considerably be t t e r  ea s t  of KLuane Lake where fewer 

Plateau, the Canadian extension of the Yukon-Tanana Upland. This 

plateau area consists  of uplands with smoothly rounded ridges between 

elevations of 5,000 and 6,000 fee t ,  above which a few isolated peaks 

r i s e  t o  7,000 f ee t .  Most of the t e r r a in  i n  t h i s  pa r t  of the Yukon 

Plateau consists  of slopes of moderate gradient although the summits 

of the higher peaks are considerably more rugged. The Kluane Ranges 

l i e  along the southwest margin of the Shakwak Valley. They r i s e  along 

a faul t - l ine  scarp, t& continuation of the Denali Fault, and form a 

steep wall along the valley. Their ridges are serrated and narrow, 

with generally accordant summits. Elevations are gene r a l l y  7,000 f e e t  

with the highest peaks approaching 8,000 f e e t .  Alpine g lac iers  are 

present i n  some of the mountains. The Yukon Plateau also extends along 

most of the southern margin of the Takhini Valley. A short  length of 

t h a t  margin is  bordered by a continuation of the Coast Mountains which 

are  higher and considerably more rugged than the adjacent Yukon Plateau. 

large streams cross the valley. The Takhini Valley is  drained by two 

large r ivers  which are generally i n  axia l  posit ion through the valley; 

thus the Dezadeash River i s  not crossed a t  all by the Alaska Highway, 

and the Takhini River i s  crossed only once. 

Vegetation - Tree l ine  in  the Shakwak-Takhini Valley ranges from 

4,100 t o  4,400 f e e t  on a l l  slopes except those of the north-facing 

quadrant, (Rampton, 1971, p. 963), where the t r ees  grow below 4,000 f ee t .  

In the Shakwak Valley, black spruce fores t  is the dominant type on the 

f l a t  and gently roll ing valley bottoms. Trees are generally 20 t o  30 

f e e t  i n  height and l e s s  than 6 inches i n  diameter. White spruce/aspen 

fo res t  o r  pure white spruce fores t  grows on permeable outwash plains 

tha t  are not underlain by permafrost. White spruce are 50 f e e t  high 

with diameters of a t  l ea s t  6 inches. These t r ees  become the dominant 

fo re s t  type in  the Takhini Valley reaching diameters of 2 f e e t  i n  well 

drained loca l i t i e s  ( ~ i n d l e ,  1953, p. 4). Black spruce muskeg i s  present 

Drainage - There are s ix  large r ivers  and numerous smaller streams where drainage i s  impeded and permafrost i s  present. 

- - - -  -. . 
t ha t  cross the Shakwak-Takhini Valley. Throughout most of the Shakwak 

Surf ic ia l  deposits - The Shakwak Valley has been glaciated several 

Valley, large central  areas of the valley f loo r  contain numerous small times as  evidenced by morainal loops of d i f ferent  ages within the 

lakes, ponds, and bogs. Numerous streams course down the steep scree 
valley ( f i i n s l e ~ ,  1965, p. 387). Consequently, the surf i c i a l  materials 

slopes of the southwest side of the valley. The northeast side of the 
consist  of poorly sorted till with lenses of coarse sand o r  gravel and 



loca l ly  pockets of f i ne  sand o r  s i l t .  These sediments are covered . 

loca l ly  with ta lus  along steep slopes o r  recent f l u v i a l  deposits 

adjacent t o  s t ~ a m s .  Depressions are occupiefi by organic s o i l s  o r  

thick layers of frozen peat. Gravel, generally requiring washing, is  

available from p i t s  exploited by the road maintenance crews and from 

the large r ivers.  The Takhini Valley was also glaciated several  times 

during the Pleistocene.During the late-Wisconsin recession with ice 

dams remaining a t  the southeast end of Kluane Lake and i n  the Whitehorse 

area, a huge proglacial  lake, Glacial Lake Champagne, f i l l e d  the Takhini 

Valley t o  an elevation of a t  l e a s t  2,800 f e e t  (Kindle, 1953, p. 16) o r  

approximately 500 f e e t  above the present valley f loo r  a t  Champagne. As 

a r e su l t  of i t s  post-glacial history, the Takhini Valley is  underlain 

with glacio-lacustrine sediments. Beds are generally s t r a t i f i e d  s i l t s  

t ha t  s e t t l ed  from the g lac ia l  meltwaters. A 200-foot thick exposure 

of these s i l t s  occurs near the junction of Aishihik and Dezadeash Rivers 

( ~ i n d l e ,  1953, p. 16). Beach deposits of sand and gravel are bes t  de- 

veloped between elevations of 2,300 t o  2,800 f e e t  on steep, exposed 

slopes where wave action was most pronounced. Sand and gravel deposits 

occur near the mouths of incoming streams, and the f i n e r  sands have 

been formed by the prevailing wind in to  northeasterly migrating sand 

dunes . 

Permafrost - Permafrost of undetermined thickness i s  encountered 1 t o  

2 f e e t  below the ground surface i n  many unconsolidated materials ex- 

cept i n  recent f l uv ia l  deposits and i n  the coarser, be t t e r  drained 

Pleistocene sediments ( ~ r i n s l e ~ ,  1965, p. 391-392) within the Shdcwak 

4 

Valley. Permafrost is more degraded within the  Takhini Valley and 

thermokarst topography i s  in evidence loca l ly  (Wheeler, 1961, p. 20). 

The proglacial  lake beaches are not frozen. 

Bedrock - The m a n e  Ranges are composed of metasedimentary rocks 

local ly  intruded by granites. The Yukon Plateau adjacent t o  the 

Valley system is mainly granite except i n  the v i c in i ty  of Haines Junc- 

t i on  where peridoti te and serpentine are predominant. Bdrock outcrops 

are scarce and of small extent along the valley f loor .  

Seismicity - The Shakwak Valley f au l t ,  a continuation of the Denali 

Fault  i n  Alaska, i s  a prominent topographic lineament where o f f se t  

features suggest significant  l a t e r a l  s l ip .  However, although there has 

been displacement along t h i s  f a u l t  i n  the Holocene Epoch ( ~ r a n t z ,  1966, 

table lo) ,  there is no record of movement within h i s to r i ca l  time. The 

Iand area of IhShakwak Valley pinches out a t  the place where the f au l t -  

l i ne  scarp of the Kluane Ranges i s  intersected by the wide out le t  of 

the Slims River, a t  the southeast end of KLuane Lake. This point, 

currently crossed by the Slims River Bridge, would require special  de- 

sign considerations in  addition t o  those associated with a major cross- 

ing. The only earthquake recorded i n  t h i s  region with a magnitude 

greater  than 6 occurred on February 3, 1944. The epicenter  was 15 miles 

south of the corridor i n  the v ic in i ty  of Haines ( f ig .  l), and i t s  

magnitude was between 6 and 7. Several earthquakes of l e s s  than 5 

magnitude have occurred within 25 miles of the corridor i n  the v ic in i ty  



Section E3 - Whitehorse t o  Cassiar Mountains 

This section extends from Whitehorse generally southeasterly fo r  

150 miles t o  the Cassiar Mountains eas t  of Teslin Lake. !Che Alaska 

Highway extends through the entire section, and the White Pass and 

Yukon Railroad connects Whitehorse with Skagr~ay a t  the head of 

QM Canal. Minor roads form a net between small communities along 

the shores of Marsh and Atlin Lakes, south of the Alaska Highway. 

Tbere are no major topographic obstacles through th i s  section. 

The principal limitations t o  construction are the narrow valley between 

Marsh and Teslin Lakes and the steep narrow shores of Teslin Lake. 

There are three major water crossings, moderate clearing problems, and 

only minimal permafrost. 

Topography - The axis of t h i s  section passes through narrow valleys 

within the Plateau or  along the narrow lower slopes of wider valleys 

that  are partly occupied by lakes. In the vicinity of Whitehorse, the 

valley i s  34 miles wide but along most of t h i s  section, valley width 

o r  valley side averages l e ss  than 1 mile, and locally along Teslin Lake, 

side cuts may be required. Elevations of the valleys range from 2,200 

f e e t  a t  Whitehorse t o  less  than 3,000 fee t  i n  the pass between Marsh 

and Teslin Lakes. Relief along the section is  extremely low. 

me Yukon Plateau uplands, adjacent t o  the axis of the corridor, 

have an undulating surface between 4,500 and 5,000 fee t  in  elevation. 

The summit areas of the higher peaks, which extend upward t o  6,000 

feet,  are more rugged and retain vestiges of alpine glaciation. 
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Serrated ridges and cirques, some of which are occupied by moraine 

dammed lakes, are common. 

Drainage - Narrow valleys i n  t h i s  section are res t r ic t ive  elements of 

the natural environment and the presence of lakes and transverse streams 

further l imits the available land surface. An extensive marsh a t  the 

out le t  of Marsh Lake, the source of the Lewes River, limits the area 

of valley bottom land. Although the Alaska Highway uses the narrow 

northeast shore of Marsh Lake, the southwest shore has more f l a t  land 

and would require only one major water crossing rather than the two now 

used by the Highway. Both sides of Teslin Lake are steep, with l i t t l e  

f l a t  land. A t  leas t  two major water crossings are required from the 

outlet  of Teslin Lake t o  the Cassiar Mountains. 

Vegetation - Forest grarth i s  restricted generally to  the valley 

floors, but extends up the hil lsides i n  sparse stands t o  approximately 

4,000 feet  on all but north-facing slopes. On these l a t t e r  exposures, 

the treeline is a few hundred fee t  lower. White spruce, aspen and 

lodgepole pine forest  is widespread in  th i s  section, growing on soi ls  

ranging from s i l t y  clay loam t o  gravel (Raup and Enny, 1950, p. 109). 

!be largest  t rees  are white spruce which may be 100 fee t  high with 

diameters of 2 fee t  a t  breast height. Black spruce muskegs occupy the 

poorly drained or  impounded areas. 



Surf ic ia l  deposits - The valley bottoms within the section are under- 

l a i n  with g lac ia l  d r i f t ,  glacio-fluvial  sediments, lacus t r ine  sediments 

and recent f l u v i a l  sands and gravels. Proglacial  beach deposits are 

widespread around the margins of the la rge  lakes. Eskers composed of 

sand and gravel are present along the section, par t icular ly  from White- 

horse t o  Marsh Lake (Wheeler, 1961, f i g .  1 ) .  

Permafrost - prom Whitehorse t o  the mouth of the Nisutl in River a t  

Section E4 - Cassiar Mountains t o  Liard Plain 

The Cassiar Mountains section extends from the valley of Teslin 

Lake generally northeastwak f o r  65 miles t o  the Liard Plain. The 

Alaska Highway extends through the en t i r e  section, and minor roads 

reach Into the adjacent backcountry. 

The principal  limitations t o  construction through t h i s  section 

are the narrow valley and i t s  axia l  streams. There are no major water 

Teslin Lake, a distance of 113 miles, only 11 miles of perma9rost were crossings, moderate clearing problems, and only minimal permafrost. 

encountered during construction of the Alaska Highway (Eager and 

-or, 1945). 
Topography - The axis of t h i s  section passes through a narrow valley 

tha t  crosses the Cassiar Mountains. The valley f loo r  averages 1 mile 

Bedrock - Bedrock i n  the section contains coarse c las t ics ,  basa l t  i n  width, with few wider locations and numerous narrower constr ict ions.  

flows, limestone, and metamorphosed volcanic rocks. These are intruded The f loo r  of the valley l i e s  a t  elevations of from 3,000 t o  3,500 f e e t  

by grani t ic  rocks. with very low local  re l ie f .  The adjacent mountains are extremely dis-  

sected, and have been considerably glaciated. Cirques, t a rn  lakes, 
Seismicity - This section passes through a region of low seismicity. 

serrated ridges, and moraine dammed lakes are widespread. There i s  a 

conspicuous level  surface a t  from 5,000 t o  5,500 f e e t  above which the 

higher summits reach t o  almost 7,000 f ee t .  Many of the connecting 

t r ibutary  valleys are wider than the section valley, but t h e i r  orienta- 

t i on  precludes consideration a s  routes. 

Drainage - The section valley i s  drained by two principal  streams 

which enter  the midsection of the valley from the north and then turn 

i n  opposite direction. The Swift River flows westward toward Teslin 

Lake; the Rancheria, the larger of the two, flows eastward t o  the 



Liard Plain. The meander be l t s  of these r ive r s  occupy almost the 

ent i re  valley bottom a t  numerous locations, seriously r e s t r i c t ing  

the area of land available f o r  construction projects.  Numerous 

smaller streams in tersect  the valley, and small ponds and muskegs 

local ly  border the r ivers  and streams. 

Vegetation - Forest growth is  re s t r i c t ed  generally t o  the valley 

floors and lower slopes, extending upward t o  4,000 f e e t  i n  sparse 

stands. Spruce, aspen, and lodgepole pine fo res t  extend throughout 

Section ES - Liard Plain 

The Liard Plain section extends from the Cassiar Mountains general- 

- l y  southeastward f o r  130 miles t o  the Liard Plateau. The Alaska High- 

way extends through the ent i re  section. Watson Lake i n  the north- 

cent ra l  par t  of the plain is the center f o r  a moderately well-developed 

loca l  road net. 

The principal  hindrances t o  construction are  loca l  scarps, con- 

s t r i c t ions  of terraces a t  r iver  meanders, and the two major r ive r  cross- 

the section except near i t s  midpoint where a combination of poor ings. Clearing problems are moderate and permafrost is  negligible. 

drainage and exposure t o  northern winds have r e s t r i c t ed  fo res t  growth. 
Topography - The Liard Plain is a large elongate basin whose long 

W h i t e  spruce 100 f e e t  high and with diameters of 2 f e e t  are the 
dimension i s  oriented northwest-southeast, and whose axis  i s  occupied 

larges t  trees.  
by the upper course of the Liard River. The elevation along the 

Surf i c i a l  deposits - The section i s  underlain by g lac ia l  d r i f t ,  glacial-  corridor as well as that  f o r  the basin as a whole decreases from 3,000 

f luvia l  deposits, and recent f l u v i a l  sand and gravel. f e e t  along the west margin t o  2,000 f e e t  a t  the Liard Plateau. The 

pla in  is  rimmed on a l l  sides by plateaus and mountains, and from them 
Permafrost - It i s  estimated tha t  approximately 6 t o  8 percent of the 

the t r ibutar ies  of the Liard River flow onto the p la in  from a l l  
section contains permafrost, and t h i s  would be generally limited t o  

directions except the eas t  (Bostock, 1948, p. 51). Glacial and post- 
the fine-grained s o i l  and muskeg areas. 

g lac ia l  stream sources, marked by eskers, abandoned canyons, and 

Bedrock - Metasedimentary rocks form the adjacent mountains. broad f l a t s  extend across it southward toward the Liard River and 

eastward on both sides of the r iver,  but most conspicuously on the 
Seismicity - The section crosses a region of low seismicity. . - 

north side. The Liard River and i t s  main t r ibu ta r i e s  have entrenched 

t h e i r  courses i n  narrow valleys several hundred f e e t  below the general 

l eve l  of the Liard Plain to  a degree that  i n  l e s s  mountainous regions 

would raise t h i s  unit t o  the status of a plateau, but with the r e l i e f  



> 

of the surrounding plateaus measured i n  thousands of f ee t ,  t h i s  a rea  

is  c lass i f ied  as a p la in  (~os tock ,  1948, p. 51). The corridor 

generally avoids the more dissected pa r t s  of the p la in  by following 

interfluves eastward t o  the te r races  of the Liard River and then 

para l le l ing  the r ive r  t o  the Liard Plateau. Scarps a t  the edges of 

the terraces are often ve r t i ca l  and frequently over 100-feet high. 

Drainage - As a consequence of the course of the Liard River and the 

location of i t s  main t r ibutar ies ,  the corridor would follow the Alaska 

Highway t o  Watson Lake and then pa ra l l e l  the north side of the Liard 

River t o  the Liard Plateau. This would necessi tate crossing the 

Liard River southwest of Watson Lake and the Hyland River north of 

i t s  junction with the Liard River. Several smaller streams would a lso  

require crossings. Locally, a s  i n  the t r iangle  described by the 

Cassiar Mountain front ,  the Alaska Highway and the Liard River, the 

surface i s  dotted with lakes, ponds, and muskegs. 

Vegetation - The flood p la in  of the Liard River southeast of Watson 

Lake contains white spruce; the adjacent te r races  and uplands support 

mixtures of white spruce, aspen, and lodgepole pine (Faup and Denny, 

1950, p. 126). The abundance of pine on the te r races  indicates 

f a i r l y  well-drained sandy and gravelly subsoils. The almost t o t a l  

absence of bl tck spruce, even i n  depressions, i s  indicative of l i gh t ,  

well-drained soi l s ,  probably derived from sandy and gravelly substrata 

(%up and Denny, 1950, p. 127). 

Surf ic ia l  deposits - The Liard Plain i s  underlain by g l ac i a l  d r i f t  

which is more than 200-feet thick i n  many places (~os tock ,  1948, 

p. 51). The glac ia l  d r i f t  is generally covered by glacio-fluvial  

gravels and sand, and recent f luv ia l  sediments (Brandon, 1965, p. 87). 

Permafrost - From the lower crossing t o  the upper crossing of the 

Liard River by the Alaska Highway, which is almost en t i r e ly  within 

the Liard Plain, only a t o t a l  of half-a-mile of permafrost i n  a 

distance of 146 miles was encountered. 

Bedrock - The glacidl  deposits are underlain by sedimentary rocks, 

lavas, and coal-bearing s t r a t a .  

Seismicity - The section passes through a region of low seismicity. 

Section E6 - Liard Uplands 

Z 

This section extends from the Liard Pla in  generally southeastward 

f o r  160 miles t o  the Prophet River a t  Mile Post 250 of the Alaska Righ- 

way. The i n i t i a l  22 miles of t h i s  section pa ra l l e l s  the Alaska Highway 

as  f a r  a s  the south side of the Liard River Crossing. Along t h i s  

s t r e t ch  of the Liard River, the southern l i m i t  of the Liard Plateau 

l i e s  against the northern boundary of the Rocky Mountains. The section 

then continues across low divides within the Rocky Mountain foo th i l l s  

t o  the Fort  Nelson Lowland. Because t h i s  sec t ion  crosses several 

physiographic uplands which are a l l  drained by the Liard River system, 

the term Liard Uplands i s  applied f o r  convenience i n  t h i s  study. 



In diverging from the route of the Alaska Highway in  this 

section, approximately 70 miles of construction can be eliminated, 

although increased log i s t i ca l  e f f o r t  would be required by construction 

a t  a distance from the exis t ing  road. However, a t  its most extended 

position, new construction w i l l  not be more than 25 miles from the 

hlaska Highway. The principal  d i f f i c u l t i e s  i n  construction are the 
- - .  

steeper grades across the Rocky Mountain foo th i l l s ,  and the several 

r i ve r  crossings. Clearing problems are moderate, and permafrost is 
- - - - - - - - - -  - 

rare ly  encountered. 

Topography - The i n i t i a l  22 miles of t h i s  section would u t i l i z e  low 

terraces of the Liard River. These decrease i n  elevation from 1,800 

f e e t  a t  the Liard Plain t o  1,500 f e e t  a t  the Liard River Crossing. 

The section leaves the route of the Alaska Highway a t  Mile Post 490, 

on the south side of the Liard River, and follows the extensively de- 

- - 
veloped 1,500 f e e t  terrace southeastward t o  the rapids section of the ----- - -- 
Grand Canyon of the Liard. The section continues across the Rocky 

-_ - -Mo~&ai Ie foo th i l l s  from 1,500 f e e t  t o  the lo%iest divide a t  4,000 f e e t .  

This r i s e  of 2,500 f e e t  i s  at tained i n  a distance of 6 miles, with an 

average gradient of 400 f e e t  per mile. Continuing through narrow 

valleys and then broad f l a t s ,  the section once more descends t o  an 

. - -  - elevatio_n of_l,5OO f e e t  which i s  maintained i n  the Fort  Nelson Lowland 

t o  Mile Post 250 of the Alaska Kighway. 

- . - -  
m e  uplands adjacent t o  the axis of the corridor consist  of even- 

topped h i l l s  r i s ing  i n  t h e i r  higher par ts  t o  about 5,000 f ee t .  These 

h i l l s  are separated local ly  by wide, ro l l ing  valley areas, which drain 

eastward, and l i e  a t  elevations of 2,000 t o  1,500 f e e t .  The Rocky 
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Mountains, south of the corridor, are considerably more rugged with 

elevations approaching 10,000 f ee t .  The For t  Nelson Lowland along 

t h i s  par t  of the section has l e s s  than 500 f e e t  r e l i e f .  Locally, the 

only abrupt interruptions in the extensive te r race  levels  occur a t  

the channels of the larger streams. 

Drainage - Major crossings are required a t  the Liard, Toad, Muskwa, 

and Prophet Rivers. Numerous smaller streams and some wet areas 

-- 
adjacent t o  the Muskwa and Prophet Rivers are probably subject  t o  

spring flooding from the adjacent mountains. 

Vegetation - White spruce and balsam poplar occur on lowland r ive r  

floodplains. Balsam poplar generally occupies the higher, d r i e r  sand 

bars. Forests of white spruce, aspen, and lodgepole pine are wide- 

spread on the upper terraces and uplands t o  elevations of approximately 

4,000 fee t .  

Surf ic ia l  deposits - permafrost and bedrock - Most of the uplands 

were covered by Pleistocene ice, except perhaps f o r  the higher summits; 

the lower slopes and narrow valleys were well scoured by the ice 

(~os tock,  1948, p. 14). Thick d r i f t  i s  present l oca l ly  i n  the valley 

bottoms, and glaciofluvial and recent a l luv ia l  deposits cover the 

mantle of d r i f t .  Coarse, well-drained terrace deposits l i ne  the 

la rger  stream valleys, and these sediments a re  almost en t i r e ly  f r ee  

of permafrost. The glacial  deposits are underlain by sedimentary 

rocks which extend beneath the physiographic boundaries adjacent t o  

the corridor section. 



Seismicitx - The region is  one of low seismicity. 

Section E7 - Mile Post 250, Alaska Highway t o  Dawson Creek 

This Alberta Lowlands and Plateaus section extends from Mile 

Post 250 of the Alaska Highway southeastward f o r  220 miles t o  

Dawson Creek. The Alaska Highway passes through the en t i r e  section, 

and there are major road and r a i l  junctions a t  Fort  St. John, 40 miles 

north of Dawson Creek. The i n i t i a l  40 miles of the section u t i l i z e s  

the terraces of the Prophet River a s  it crosses the Fort  Nelson Lowland, 

a subdivision within the l a rge r  physiographic un i t  t h a t  is  used i n  t h i s  

study (f ig.  1 ) .  The section continues southeastward f o r  140 miles across 

a plateau area which terminates i n  a lowland drained by the Peace River. 

This lowland par t  of 'the section continues southeastward 40 miles t o  

Dawson Creek. 

Construction d i f f i c u l t i e s  would occur i n  the plateau area  where 

numerous curves would be required by the considerable dissection. 

This area i s  mantled with heavy clay s o i l s  r i c h  i n  bentonite, and 

covered by dense stands of black spruce. The Peace River requires a 

major crossing because of i ts  width and the adjacent high, unstable 

b luf fs  . 

Topography - The axis of the corridor follows an extensive terrace e s s t  

of the Prophet River which i s  l e s s  dissected than tha t  on the west bank. 

This terrace level  r i s e s  from approximately 1,500 f e e t  a t  Mile Post 250 

t o  2,500 f e e t  a t  Mile Post 200; a gradient of only 25 f e e t  per mile. 

Local r e l i e f  along most of t h i s  terrace section is probably l e s s  

than 100 f e e t .  Across the northern half of the plateau, the axis  of 

the corridor u t i l i ze s  the rounded remnants of interfluves which are 

subparallel  t o  the corridor, but which are cut  by streams normal t o  

the corridor. As a resul t  of t h i s  rectangular drainage pattern,  there 

i s  considerably more r e l i e f  than i n  the previous terrace section. 

Local r e l i e f  i n  the plateau ranges from 100 t o  500 fee t ,  and there are 

few areas of f l a t  land above the stream valley. The southern half of 

the plateau area follows the narrow and considerably dissected in ter -  

f luve between the Blueberry and Cameron Ri=rs. N ~ r o u s  bends would 

be required i n  order t o  avoid cut  and f i l l .  Local changes in  r e l i e f  

a re  more frequent over short distances than i n  the northern par t  of 

the plateau. The lowland of the Peace R i v e r  is characterized by 

broad f l a t s  deeply dissected by the Peace River and i t s  t r ibutar ies .  

River bluffs a re  frequently 600 t o  800 f e e t  high, but on the f l a t s ,  

l oca l  r e l i e f  is  generally l e s s  than 100 f ee t .  

Drainage - The corridor crosses the divide between the Liard and Peace 

River systems, i n  the plateau area. Crossing would be required f o r  

numerous small streams within the plateau and f o r  the longer Sikami 

Chief River. Southeast of Fort St. John, a major crossing would be 

required f o r  the Peace River. In  t h i s  area the r ive r  is one-third of 

a mile wide, with bluffs t ha t  are 700 f e e t  high. No extensive areas 
- - - . - . - 

of swampy ground o r  bogs should be encountered along the axis of the 

corridor; locally,  the immediate floodplains of the l a rge r  streams 

contain f i l l e d - i n  sloughs or small bogs. 



Vegetation - In the lowland white spruce and balsam poplar grow on 

the r ive r  floodplains d o n g  the Prophet River. Balsam poplar grows 

i n  pure stanas on the be t t e r  drained terranes. Within the valleys 

of the plateau area, there are mixed fores ts  of black spruce, lodge- 

pole pine, white spruce, and aspen. Repeated burning has produced ex- 

tensive areas of dwarf-birch and willow scrub and a few grassy areas. 

The plateau remnants and adjacent steep slopes have the same mixed 

forests ,  but with the addition of some alpine f i r ,  Plateau summits 

have abundant stands of pure black spruce (Raup and Denny, 1950, 

P. 130). 

S u r f i c i d  deposits and bedrock - The Alberta Lowlands and Plateaus 

section has been repeatedly glaciated with the r e su l t  t ha t  g l ac i a l  

d r i f t  mantles most of the upland surface. Locally, i n  valleys and 

depressions within the uplands, the pockets of d r i f t  may be more than 

100 f e e t  thick. Extensive areas were subsequently covered with pro- 

g lac ia l  lakes tha t  l ed  t o  widespread lacustr ine deposits and beach 

gravels. A s  the ice sheet withdrew eastward, the proglacial lakes 

were lowered by a succession of ou t l e t s  a t  about 1,800, 1,500, and 

1,200 f e e t  i n  the Peace River drainage (prest, 1970, p. 741). Con- 

sequently, the valleys are underlain with glacio-fluvial  sands and 

gravels and recent f l u v i a l  sediments. Sand and gravelaregenerally 

available along the major streams, and many p i t s  established during 

the construction of the Alaska Highway are s t i l l  productive. The 

higher slopes and dissected flat-topped interfluves of the plateau 

area are mantled with heavy clay s o i l s  containing up t o  60 percent 
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clay, much of which is rich i n  bentonite (~awluk and Bayrock, 1969, 

f ig.  21; Douglas and others, 1970, p. 463). The c lay  is developed on 

Upper Cretaceous marine shales of the Colorado Group which are wide- 

spread throughout t h i s  par t  of the corridor. These materials were 

eas i ly  incorporated into the g lac ia l  d r i f t ,  and s igni f icant ly  a f f ec t  

i t s  engineering properties. The heavy clay s o i l s  are usually covered 

by dense stands of pure black spruce. Sites t ha t  a re  topographically 

similar  but have l ighter ,  be t ter  drained so i l s  can be ident i f ied  by 

fores ts  of white spruce, aspen, and lodgepole pine (Raup and -my, 1950, 

P. 130). 

Permafrost - Permafrost is rarely encountered i n  t h i s  section. 

Seismicity - The ent i re  region i s  one of low seismicity. 

Section E8 - Dawson Creek t o  Edmonton 

The section extends through the Alberta Lowlands and Plateaus from 

h s o n  Creek southeastward f o r  350 miles t o  Edmonton. Roads pass through 

the en t i r e  section and there i s  a well developed road and r a i l  net .  The 

i n i t i a l  130 miles of the section u t i l i ze s  connected valleys and farmer 

g lac ia l  meltwater channels within the dissected lowland between Dawson 

Creek and Sturgeon Lake. From Sturgeon Lake southeastward t o  Whitecourt 

on the Athabasca River, the section crosses 120 miles of ro l l ing  topography 

which is a broad saddle within a plateau area. The 100 miles from White- 

court southeastward t o  Edmonton follow roll ing t o  ' f la t  plains. 



The principal  d i f f i cu l t i e s  i n  construction would occur a t  the 

crossings of the Smoky and Athabasca Rivers, bnd i n  the Whitecourt t o  

Edmonton l e g  of the section. This s t r e t ch  is  characterized by poorly 

drained glaciated ter ra in ,  and thick clay beds i n  which there are 

widespread deposits of bentonite. There are minimal clearings problems 

because of the sparse stands of small t rees .  

!Topography - The axis of the corridor extends southeastward from 

& 

southeastward from Whitecourt, the section crosses an area characterized 

by impounded drainage with numerous lakes, bogs, and small streams. 

plis ro l l ing  glaciated t e r r a in  generally ranges i n  elevation from 2,200 
- -- 

t o  2,500 f e e t  with isolated h i l l  reaching 2,700 f e e t .  The be t t e r  

drained higher ground i s  usually l e s s  than 100 f e e t  above adjacent 

lakes o r  bogs, but '  a continuous route can be aligned by connecting 

elements of the higher ground. This method has been followed i n  con- , 

structing the para l le l  routes of the adjacent road and rai lroad.  The 
- 

bwson Creek, following a narrow valley which l i e s  200 f e e t  below the f l a t ,  smooth p la in  i n  the v ic in i ty  of Edmonton is  interrupted only by 

general surface of the plain.  The section r i s e s  southeastward through 

connecting valleys t o  the surface of the p la in  north of Grande Prair ie,  

and continues eastward t o  Sturgeon Lake. The elevation increases from 

2,200 f e e t  a t  Dawson Creek t o  2,500 f e e t  i n  the v i c in i ty  of Grande 

Pra i r ie .  Gradients are generally low over the f l a t  t o  ro l l i ng  plains, 

but the valley of the Smoky River, halfway between Grande Pra i r ie  and 

Sturgeon Lake, l i e s  400 t o  500 f e e t  below the surface of the p la in  and 

has slopes ranging from 18 t o  127 percent. The section passes south of 

a few s m a l l  draws along streams. 

Drainage - The two major r ivers  crossing t h i s  section are the Smoky 

and Athabasca. Both r ivers are a t  l e a s t  1,000 f e e t  wide i n  the places 

a t  which they would be crossed. Smaller crossings would be required by 

the t r i bu ta r i e s  of the L i t t l e  Smoky River, and by the Paddle and Pembina 
. . 

Rivers. Numerous small streams and bogs would necessi tate drainage 
. . 

. - -  . 
accommodation o r  diversion. 

Sturgeon Lake and turns southeastward toward Whitecourt t o  cross ro l l ing  Vegetation - The small areas along the deeper valleys are wooded with 

topography with small h i l l s  r i s ing  400 t o  600 f e e t  above the general surf white spruce and balsam poplar. The south bank of the Peace River is 

face.  There are moderately steep slopes local ly  i n  the v ic in i ty  of narrow 

stream valleys, but over long stretches the gradient i s  l e s s  than 20 f e e t  

per mile. Elevations along t h i s  par t  of the section range from 2,200 t o  

3,000 f e e t  a t  a few flat-topped h i l l s .  The b luffs  of the Athabasca River 

a t  Whitecourt are l e s s  than 100 f ee t  high, but bluff height increases 

e a s t  and west of the town, on the south bank of the r iver .  Continuing 

forested i n  t h i s  manner, and t h i s  growth extends above the adjacent 

p la in  sguthwards f o r  several miles (Fiutherford, 1930, p. 12).  The - - -  - _. - - - -- -- -- - -- - 

plains a= i n  pa r t  open with grasses, willow scrub, and dwarf birch, 

-o raovewbwt th  white spruce, balsam poplar, a n &  aspen.-Tmiodic- - 
- - 

fores t  f i r e s  have gradually reduced the s ize  of these fo re s t  stands. 

Black spruce, scrub birch, sedges, reeds, grasses, and mosses occur 



i n  the low-lying, poorly drained pa r t s  of the area. The l a rge r  t r ees  

are generally l e s s  than 30 inches i n  diameter throughout the p la ins  

(Wyatt, 1935, P. 3). 

Surf ic ia l  deposits and bedrock - Curing l a t e  Pleistocene time a 

Continental ice sheet overran most of Alberta. A Cordilleran ice  sheet 

advancing eastward from the Rocky Mountains met the Continental ice  

i n  the  foo th i l l s  area of the Rocky Mountains (~awluk and Bayrock, 1969, 

p. 4). As a resul t  of t h i s  glaciat ion,  prac t ica l ly  all Alberta is now 

covered by a mantle of g l ac i a l  d r i f t  which i n  the Pra i r ie  ranges i n  

thickness from a few inches t o  more than 1,000 f e e t    rest, 1970, 

p. 738), but averages 200 fee t .  Sandy till with a s t i d l e r  percentage 

of clay and s i l t  can be found near lake borders, especial ly northwest 

of Edmonton. Poorly washed gravel may be found locally,  and along the 

major streams. The d r i f t  contains up t o  40 percent clay, and local ly  

t h i s  c lay  may be composed of as  much a s  55 percent montmorillonite, the 

clay mineral which gives bentonite i ts  swelling properties i n  the 

presence of water. The area between Sturgeon LakE! and Edmonton con- 

ta ins  extensive proglacial lake clay deposits derived from the d r i f t .  

Bentonite occurs i n  numerous deposits immediately northwest of 

Edmonton  abet, 1966, f i g .  1 ) .  The g lac ia l  d r i f t  i n  t h i s  section is  

underlain by Upper Cretaceous nomarine sandstone and shale which were 

incorporated into the d r i f t ,  The shale i n  par t icular  has provided the 

parent material fo r  the thick clayey d r i f t  sheets, and the subsequently 

reworked and sorted lacustr ine clay. 

Permafrost - Permafrost is  rarely encountered i n  t h i s  section. 

Seismicity - The ent i re  regio? i s  one of low seismicity. 

In the v ic in i ty  of Big Delta, there a re  about 40 freeze-thaw 

cycles per year; a t  Snag, approximately 50; a t  Whitehorse, as  many a s  

60; southeastward t o  Edmonton there are  probably more than 60 cycles. 

!The mean annual r a in fa l l  i n  the Alaskan area  is aboxt 12 inches; 

July and August a re  the months of heaviest ra infa l l ;  February and April, 

months of l e a s t  ra infa l l .  In western Yukon the  r a i n f a l l  i s  about 14 

inches per year, f a l l i n g  mostly during the summer months. Annual rain- 

f a l l  is about 12 t o  14 inches i n  south-central Yukon, including White- 

horse; July and August a r e  the wettest months here. Mean annual rain- 

f a l l  f o r  the area from Watson Lake t o  Edmonton is about 14  t o  16 inches; 

the summer months having heaviest ra infa l l .  

In the  Alaskan area the mean annual snowfall is about 54 inches. 

mere  a r e  about 80 snow days annually; December, January, and h r c h  a re  

the months of heaviest snowfall. The mean annual snowfall i n  western 

Yukon (snag) is about 60 inches. Snowfall i s  exceptionally heavy along 

the Bates and Alsek River valleys i n  southwestern Yukon Territory. 

Snowfall i n  south-central Yukon is about 45 inches per year, with Novem- 

ber, December, and January, the months of heaviest f a l l .  From jus t  

eas t  of Wnitehorse t o  the v ic in i ty  of Watson Lake, the mean annual snow- 

f a l l  increases t o  75 inches. In the area from the  Crow River t o  Fort  

Nelson and southward to  Grand Pra i r ie  it i s  about 60 inches per year, 



---- - ----- 
and from Grazud-Prairse sou theas t~a rd  &o_E&nonton, the  falLLs.about - 

--- + 
50 t o  60 inches. The months of greatest_snowfaUare2ece&er _and.- --- -- -- 

- 
Ranges i n  temperature i n  the Alaskan area  vary from -U°F, the 

January mean temperature, t o  @OF, the Ju ly  mean temperature. 

Bcember, January, and February are the coldest  months i n  t h i s  a rea  

with average monthly temperatures below O°F; the warmest months are 

June, July, and August with temperatures i n  the 50' t o  6 0 0 ~  r h g e  . 
There are about 230 days of freezing temperature within t h i s  area. 

*an monthly temperatures i n  western Yukon range from -14'F (snag) i n  

January, t o  57OF in July. In the v i c in i ty  of Whitehorse, the mean 

monthly temperature varies from 3OF i n  Bcember t o  5 6 ' ~  in July. The 

mean January daily temperature from e a s t  of Whitehorse southward t o  

Edmonton is -20QF t o  +lO°F and the mean July da i ly  range i n  temperature 

prevail  a t  'Dawson Creek and south winds prevai l  a t  Edmonton. The 

man winter and summer wind velocity i n  all the Canadian areas i s  

approximately 10 mph. 

Thunderstorm ac t iv i ty  is res t r ic ted  t o  ibout 7 t o  8 storms per 

year within the Alaskan area. Five t o  ten thunde r s tom per year are 

usual f o r  the Canadian area; frequency is grea ter  i n  the v i c in i ty  of 

Edmonton. 

Blizzards are frequent during winter months, par t icular ly  i n  

the v ic in i ty  of Whitehorse, where storms are generated by winds sweep- 

ing down from coastal  mountains t o  the Yukon Plateau. 

f o r  the same are$ is  45O t o  75OF; these are the coldest and warmest 

months respectively. 

W i n g  the winter months, there are about 5 hours of daylight 

(adequate f o r  working as  of the 15th of the month) a t  la t i tude  65'; 

about 6 t o  'j' hours a t  60'; and about 8 hours a t  55O. During the summer 

months there are about 21 hours of daylight a t  65O lat i tude;  about 

18 hours at 60'; and 16 hours a t  55O 

The prevailing wind direction i n  the Alaskan area is north and 

the average velocity i s  5 mph; May and June are windiest months. From 

Snag t o  Watson Iake the prevailing winds are from the west; winds i n  

the v ic in i ty  of Fort  Nelson are southerly o r  northerly; e a s t  winds 
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SUMMARY OF THE CORRmORs 

Corridor A - Submarine construction and maintenance is  extremely 

dif f icul t  i n  th i s  area because of the presence of pack ice. No 

accurate estimate can be given about a safe yet feasible depth f o r  

emplacement of a structure that  w i l l  avoid ice scour. The shore-water 

interface has the compounded problem of both penxifrost and ice shove 

from pack ice driven ashore. 

Corridor D - Terraces, f l a t  lowlands, and some gently rol l ing uplands 

are found along t h i s  corridor which represents the most d i rect  natural 

route from Fort McPherson t o  Edmonton. Advantages of t h i s  corridor 

include low rel ief ,  few major streams, and favorable stream crossing 

sites. During the summer river transportation is  available. 

Moderately well drained materials in  the terraces of the Mackenzie 

River along 60 percent of the corridor would provide f a i r  foundations 

with only scattered ground ice. Less favorable foundations would be 

Corridor B - This corridor has the advantage of traversing f l a t  plains encountered along most of the remaining 40 percent where f ine r  grained 

and subdued h i l l s ,  as it sk i r t s  the mountainous areas. Coarse-grained materials containing more ground ice occupy the f l a t  lowlands. Bogs 

materials are plent i ful  f o r  construction needs i n  most of the area, but and muskegs dot the surf'ace, and the southern half of the corridor is 

permafrost with ground ice is  present. Nimerous stream crossings and covered by a moderately dense, low forest. Gravel deposits are general- 

the absence of any transportation f a c i l i t i e s  except a t  Prudhoe Bay and l y  scarce except along some of the river bars. Except fo r  the i n i t i a l  

a t  the Mackenzie l k l t a  are disadvantages. A c r i t i c a l  location f o r  con- part  of the corridor, the region traversed is  one of low seismicity. 

struction l i e s  at the eastern end of t h i s  corridor where unstable slopes 
Corridor E - Along most of th is  corridor, valleys are broad, and include 

adjoin the corridor axis i n  a particularly narrow area. The corridor 
both wide lowlands and areas of low rolling h i l l s .  Locally, vdlleys are 

terminates in  an area of reported seismicity. 
narrow or  are constricted by streams or lakes. Particularly on the 

Corridor C - Firm foundations on bedrock for  approximately half of Liard Uplands there are short stretches of moderate grade. Coarse out- 

the length of th is  corridor are i t s  one advantage. Disadvantages are wash and higher terrace gravels along more than half of the corridor 

the crossing of two major topographic obstacles, the Brooks Range snd ,muld provide suitable foundations, adequate drainage and plent i ful  

the Richardson Mountains, and numerous rivers; crossing extensive areas construction materials. 

of fine-grained soi ls  50 percent of which contain ground ice; and Fine-grained so i l s  containing permafrost a t  shallow depth are most 

remoteness from transportation fac i l i t i e s .  This corridor also terminates prevalent in  the Tanana and Shakwak Valleys. Elsewhere, permafrost is  

i n  an area of reported seismicity. not a serious problem, and can generally be avoided. There are 26 large 



r iver  crossings, but poor drainage conditions are significant only 

locally. A large r iver  crossing along the trace of a major fault 

makes the southeast end of Kluane Lake a location f o r  careful  engineer- 

ing consideration. Seismicity is  not a serious Concern i n  the corridor 

except at i t s  point of origin which l i e s  adjacent t o  a region of 

moderate t o  high seismicity (f ig.  l ) ,  and near the junction of the 

The conclusions presented here a re  based solely upon consideration of 

those elements of the  natural environment described in  t h i s  report. 

If a hot-oil pipeline i s  considered, Corridor C, t he  inland route from 

Prudhoe Bay t o  Fort McPherson, has naturally occurring physical advantages 

over the  northern coastal  Corridors A and B as  the  environment most favor- 

able f o r  construction. For road o r  railroad transport, however, the  onshore 

. coastal  Corridor B has advantages over Corridor C, and the  offshore Corridor A 

i s  obviously unsuitable. 

In Corridor A, a submarine pipeline would be subject t o  i c e  scour and 

probably t o  foundation problems related t o  permafrost. The mountains of 

Corridor C would be a severe hindrance t o  construction of a road o r  rai lroad 

but the  rugged t e r ra in  would be l e s s  of a detriment t o  emplacement of a 

pipeline than the  foundation problems, associated with permafrost, i n  

- .Corridor B. 

Corridor B together with Corridor D, which extends on from Fort  McPherson 

t o  Edmonton, does not encounter any major topographic obstacle nor pass through 

an area of significant seismic risk. !Phis combined Corridor B-D has drainage 

and foundation problems related t o  unstable slopes i n  Corridor B i n  the  

v ic in i ty  of the  Mackenzie delta, troublesome clayey s o i l  in Corridor D t o  

the  south, and extensive permafrost. 

Sit ing of the  f i n a l  alinement within Corridor D would be constrained 

by the transportation mode. To avoid ground ice, a hot-oil  pipeline should 

occupy the  higher, be t t e r  drained, but discontinuous terraces. Abrupt changes 

in slope would not be c r i t i c a l  f o r  t h i s  mode. A road o r  railroad, however, 
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