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CONSTRUCTION DEVELOPMENTS I N  THE SOVIET NORTH 

by G.H. Johns ton  

AB S TRACT 

The S o v i e t  North,  encompassing about  4 m i l l i o n  square  m i l e s  o r  

a lmost  50 p e r  c e n t  of  t he  t o t a l  l and  a r ea  of the Sov ie t  Union, is  

roughly comparable i n  a r e a  t o  t he  t o t a l  l and  a r ea  o f  Canada. I t  is  

exceedingly r i c h  i n  n a t u r a l  resources  and development of these  nor thern  

reg ions  is  most impor tan t  and necessary  t o  the  ove r - a l l  development o f  

the Sov ie t  Union. A s  i n  the Canadian North,  long d i s  Lances, d i f f i c u l t  

access ,  and seve re  c l ima te  and t e r r a i n  cond i t i ons ,  notably permafrost  

which unde r l i e s  about one h a l f  of t he  land  a r e a  of both c o u n t r i e s ,  pose 

many d i f f i c u l t  engineer ing  and c o n s t r u c t i o n  problems. Northern 

technology i s  e s s e n t i a l l y  the  same i n  both c o u n t r i e s ,  t h e r e  be ing  no 

b a s i c  d i f f e r e n c e s .  Large hyd ro -e l ec t r i c ,  mining, o i l  and gas ,  and 

i n d u s t r i a l  p r o j e c t s  have been o r  a r e  being developed. L iv ing  

cond i t i ons  a r e  now be ing  improved and mult i -s torey dwell ings a r e  be ing  

cons t ruc t ed  i n  new towns and a l s o  during redevelopment of  t h e i r  o l d e r  
c i t i e s  and communities i n  S i b e r i a .  

p a r  G.H. Johnston.  

Le nord s o v i 6 t i q u e  q u i  s '  6tend s u r  envi ron  q u a t r e  m i l l i o n  de 

m i l l e s  carrGs ou presque 50 pour c e n t  de l a  s u p e r f i c i e  t o t a l e  de l a  

t e r r e  e n  union sov ig t ique ,  es t  approximativement comparable 2 l a  

s u p e r f i c i e  t o t a l e  de l a  terre au Canada. Ce t t e  terre sov i6 t ique  e s t  

extrzmement r i c h e  e n  ressources  n a t u r e l l e s  e t  l e  dSveloppement de ces  

r6gions du nord es t  t r S s  impor tan t  e t  n6ces sa i r e  au  d6veloppement 

g loba l  de 1'Union SoviGtique. Comme dans l e  Nord canadien de grandes 

d i s t ances ,  l a  d i f f i c u l t 6  d 'accgs,  l e  c l i m a t  e t  les condi t ions  de 

t e r r a i n  r igoureux,  pa r t i cu l ig remen t  l e  pergGliso1 sous envi ron  l a  

moi t i6  de l a  s u p e r f i c i e  t o t a l e  de l a  t e r r e  des deux pays,  p r 6 s e n t e n t  

p l u s i e u r s  problgmes d i f  f i e i l e s  de gGnie e t  de cons t ruc t ion .  La 

technologie  dans l e  Nord e s t  e s s e n t i e l l e m e n t  l a  msme dans l e s  deux pays,  

s ans  d i f  f  Grences fondamentales. De grands p r o j e t s  hydro-Slectr ique,  

d ' e x p l o i t a t i o n  min is re ,  d ' h u i l e  e t  de gaz e t  des p r o j e t s  i n d u s t r i e l s  

o n t  G t G  ou s o n t  ac tue l l emen t  dGveloppSs. Les cond i t i ons  de v i e  s o n t  

maintenant  am6liorGes e t  des immeubles 2 logement 2 p l u s i e u r s  6 tages  

s o n t  maintenant  cons t r u i t s  dans de nouvel les  v i l l e s  e t  a u s s i  dans l e  

nouveau dSvelopp.ernent des v i l l e s  e t  des communautGs p lus  v i e i l l e s  e n  
S i b 6 r i e  . 
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Every Canadian i s  aware o f  t he  g r e a t  i n c r e a s e  i n  a c t i v i t y  t h a t  has  

taken p l a c e  i n  Canadaf s North i n  t he  p a s t  few y e a r s  a s  o u r  " l a s t  

f r o n t i e r "  i s  breached i n  t he  search  f o r  gas and o i l .  The USSR, t o o ,  has  
a  v i t a l  i n t e r e s t  i n  h e r  North and has  been very a c t i v e  i n  t h e  development 
of  t h e  v a s t  n a t u r a l  resources  i n  h e r  f r o n t i e r  a r e a s ,  bu t  f o r  a  longer  
p e r i o d  o f  time than we have, and on a  gene ra l l y  l a r g e r  s c a l e .  Everything 
about  t h e  S o v i e t  Union i s  "big"; t he  t o t a l  land a r e a  i s  about  two and a  

h a l f  t imes t h a t  o f  Canada; t h e  popu la t i on  i s  more than 10 times t h a t  o f  

t h i s  country;  and some o f  t h e i r  resource developments, f o r  example, 
dams, a r e  t h e  b i g g e s t  i n  the  world.  

The S o v i e t  North is a l s o  b i g .  I t  covers  about 4  m i l l i o n  square  
mi l e s  (10.4 m i l l i o n  km2) and is t h e r e f o r e  roughly comparable t o  t h e  t o t a l  

l and  a r e a  o f  Canada. The nor thern  reg ion  o f  t h e  USSR has  been def ined  i n  

s e v e r a l  ways b u t  i n  genera l  i t s  southern  e x t e n t  fol lows approximately t h e  
63"N l a t i t u d e  west  o f  t h e  Ural Mountains i n  European Russia;  i t  then d ips  

sha rp ly  a s  t h e  Urals  a r e  c rossed  and fol lows the  5 8 " ~  l a t i t u d e  through 
wes te rn  and c e n t r a l  S i b e r i a  and f i n a l l y  drops even f u r t h e r  south  t o  about  

t h e  55" p a r a l l e l  i n  e a s t e r n  S i b e r i a .  Although t h e  S o v i e t  North covers  

almost h a l f  o f  t h e  USSR i t  con ta in s  on ly  2.5% of  t h e  popula t ion  o r  about 

5 t o  6  m i l l i o n  people ,  o f  whom approximately one m i l l i o n  a r e  n a t i v e s .  
I t  does have a  number o f  l a r g e  c i t i e s ,  however, f o r  example, Yakutsk, 
Nor i l  Isk and I r k u t s k  w i th  popula t ions  exceeding 100,000, 150,000 and 

500,000 r e s p e c t i v e l y .  Compare t h a t  wi th  Canada where about  58,000 geople l i v e  no r th  o f  l a t i t u d e  60" i n  1 . 5  m i l l i o n  s q .  miles  (3.9 mi l l i on  km ) 

(39% o f  t h e  t o t a l  l and  a r e a  o f  Canada) and where t h e  l a r g e s t  c e n t r e s  a r e  
Yellowknife and Whitehorse wi th  popu la t j  ons o f  7,000 t o  11,000. 

Many s i m i l a r i t i e s  can be  noted i f  we compare t h e  nor thern  c l ima te ,  
t e r r a i n  and physiography o f  t h e  two c o u n t r i e s  b u t  t h e r e  a r c  a l s o  
s i g n i f i c a n t  d i f f e r e n c e s .  A1 though mean annual a i r  temperatures  a r e  
s i m i l a r  i n  both c o u n t r i e s ,  S i b e r i a  exper iences  co lde r  w in t e r s  and warmer 
summers. I n  S i b e r i a  mean January temperatures  a r e  gene ra l l y  below - 4 0 " ~  

(-40°C) ; i n  Canada they average about  -30°F (- 3 4 ' ~ ) .  The c o l d e s t  reg ions  
i n  t h e  no r the rn  hemisphere a r e  i n  Yakut ia  around Verkhoyansk and Oymyakon 
where t h e  mean f o r  t he  c o l d e s t  month i s  below -55°F' ( - 4 8 " ~ ) .  On t h e  

o t h e r  hand, mean J u l y  temperatures  o f  about 6 0 " ~  (16°C) co inc ide  

roughly with t h e  A r c t i c  C i r c l e  i n  S i b e r i a  dropping t o  l a t i t u d e  5 0 " ~  i n  
t he  f a r  e a s t .  I n  Canada t h i s  i so therm l i e s  cons iderab ly  south  of  t h e  
A r c t i c  C i r c l e  ex tending  from Great S lave  Lake southeastward t o  t h e  south  
end o f  James Bay a t  l a t i t u d e  5 1 ' ~ .  Seve ra l  f a c t o r s  c o n t r i b u t e  t o  t he  



more con t inen ta l  na tu re  o f  the  c l ima te  i n  S i b e r i a .  The land mass i s  much 
l a r g e r  than i n  North America and t h e r e  a r e  no l a r g e  water  bodies  compar- 
ab l e  t o  Hudson Bay which e x e r t s  a  cons iderable  inf luence  on Canada's 
no r the rn  c l ima te .  In add i t i on ,  t he  e a s t e r n  mountains of S i b e r i a  prevent  
P a c i f i c  d i s turbances  from moving in l and ,  p a r t i c u l a r l y  dur ing  the  win ter ,  
r e s u l t i n g  i n  a  gene ra l ly  lower snowfal l  over  t he  i n t e r i o r .  Annual snow- 
f a l l s ,  although low, a r e  gene ra l ly  g r e a t e r  i n  nor thern  Canada than i n  
S i b e r i a ;  snow accumulation i s  p a r t i c u l a r l y  high e a s t  o f  Hudson Bay before  
i t  i s  i c e  covered. 

The h i s t o r y  o f  con t inen ta l  g l a c i a t i o n ,  and t h e r e f o r e  o f  s o i l  
depos i t s ,  i s  q u i t e  d i f f e r e n t .  I c e  caps and g l a c i e r s  covered a l l  o f  
Canada dur ing  the  P le i s tocene  except  f o r  t h e  western Yukon and poss ib ly  
the  northwest s e c t i o n  of  t h e  A r c t i c  I s l ands ,  whereas only  a  few small 

l o c a l  i c e  caps formed i n  S i b e r i a .  Thus much o f  the  Precambrian Sh ie ld  i n  
Canada was scoured c lean  by the  g l a c i e r s  and g l a c i a l  s o i l s  o f  varying 
o r i g i n  and p a r t i c l e  s i z e  were depos i ted  i n  many p a r t s  of  t he  country.  On 
the  o t h e r  hand, r e s i d u a l  s o i l s  a r e  widespread i n  S i b e r i a  and the  numerous 
l a r g e  r i v e r s  have wide f lood  p l a i n s  and wel l  developed t e r r a c e s .  Exposed 
bedrock i s  l e s s  widespread i n  the  unglac ia ted  a reas .  

The c l imate  and g l a c i a l  h i s t o r y  have inf luenced  the  development o f  
vege ta t ion  and f o r e s t  cover .  Canada has a  much l a r g e r  a r c t i c  tundra o r  
t r e e l e s s  a r e a ,  caused i n  p a r t  by the  presence o f  Hudson Bay, whereas t he  
tundra o f  nor thern  Russia extends i n  a  narrow band along the A r c t i c  
c o a s t .  Heavy f o r e s t s  a r e  r e l a t i v e l y  widespread i n  S i b e r i a  and a r e  be ing  
ex tens ive ly  exp lo i t ed  f o r  pu lp ,  paper  and t imber .  

Both Canada and the  Sovie t  Union a r e  wel l  "endowed" with permafrost  
which unde r l i e s  about 50% o f  the  t o t a l  land a r e a  of both coun t r i e s .  The 
permafrost  region o f  the  USSR, however, is  more than twice a s  l a rge  a s  
t h a t  o f  Canada. In  S i b e r i a ,  permafrost  extends southward t o  about 
l a t i t u d e  4 7 ' ~  i n  c o n t r a s t  t o  Canada where the  most sou the r ly  permafrost  
i s  found around James Bay a t  l a t i t u d e  51°N. The s i g n i f i c a n t  d i f f e r ences  
i n  g l a c i a l  h i s t o r y ,  c l imate  and t e r r a i n  a l s o  c o n t r i b u t e  t o  v a r i a t i o n s  
i n  permafros t  condi t ions .  Permafrost i s  much t h i c k e r  i n  t he  USSR. A t  

t he  boundary o f  t he  discont inuous and continuous zones the  th ickness  o f  
permafrost  ranges from 200 t o  300 f e e t  (60 t o  90 ~ n )  i n  Canada and from 
750 t o  1,000 f e e t  (200 t o  300 m)  i n  S i b e r i a .  The t h i c k e s t  known perma- 
f r o s t  i n  Canada i s  about 1,800 f e e t  (550 m) i n  c o n t r a s t  t o  more than 
3,000 f e e t  (950 m) i n  p a r t s  o f  S i b e r i a .  ( I t  should be noted t h a t  
r e l a t i v e l y  few d e t a i l e d  observa t ions  o f  permafrost  th ickness  have been 
made i n  t h e  nor thern  reg ions  o f  both coun t r i e s .  ) The cons t ruc t ion  
problems posed by the  presence o f  permafrost  a r e ,  o f  course,  t he  same i n  
both coun t r i e s .  

Although S i b e r i a  has  a  long h i s t o r y  of  s e t t l emen t  da t ing  back more 
than 300 yea r s ,  development o f  t h i s  v a s t  remote a rea  was r e l a t i v e l y  slow 
up t o  t he  Second World War. About 1940, major dec is ions  were made t o  
develop the  r i c h  mineral ,  o i l ,  gas and water  resources of t h e i r  l a s t  
f r o n t i e r  because of the needs o f  the  na t iona l  economy and a l s o  because 



o f  t h e  b a s i c  d e s i r e  and p o l i c y  o f  t h e  Sov ie t  Union t o  be e n t i r e l y  
independent and s e l f - s u f f i c i e n t .  

The Russian North i s  extremely r i c h  i n  n a t u r a l  resources ,  un- 
doubtedly unequal led by no o t h e r  country i n  t h e  circumpolar  world.  
S i b e r i a  possesses  some 75% of  t he  energy resources  o f  t he  USSR inc lud ing  

o i l ,  gas ,  coa l  and water  power and w i l l  soon become t h e  main power base 
f o r  t h e  count ry  a s  a  whole. I t  a l r eady  accounts f o r  most o f  the  diamonds 
and almost  a l l  o f  t h e  a p a t i t e  concen t r a t e s ,  and a  l a r g e  p ropor t i on  of t h e  
gold,  t i n ,  tungsten, mica and n i cke l  p roduct ion ,  n e a r l y  one h a l f  o f  t h e  
logged t imber  and more than  25% of t he  pape r  ou tpu t .  Extremely l a r g e  
r e se rves  o f  gas and o i l  have been found and the re  a r e  tremendous 
p o t e n t i a l  r e s e r v e s  o f  i r o n  o r e ,  coking and f u e l  c o a l s  and a  v a s t ,  and a s  
y e t  mainly untapped, h y d r o - e l e c t r i c  p o t e n t i a l .  

The f u t u r e  economic growth o f  t h e  USSR w i l l  c a l l  f o r  i n c r e a s i n g l y  
g r e a t e r  amounts o f  raw m a t e r i a l s  and power sources .  Thus t h e  development 
of i t s  North i s  important  and necessary  t o  t h e  o v e r - a l l  development of 
t h e  S o v i e t  Union as  r e se rves  o f  n a t u r a l  resources  a r e  dep le t ed  i n  t he  
a l r e a d y  developed p a r t s  o f  t h e  country.  The economic importance of t h e i r  
no r the rn  reg ions  w i l l  t h e r e f o r e  i n c r e a s e  s u b s t a n t i a l l y  and d i r e c t l y .  

As i n  Canada, t h e  c o s t s  o f  developing these  no r the rn  regions and 
r e sou rces  a r e  tremendous. E x p l o i t a t i o n  has  been undertaken on a  very 
l a r g e  s c a l e  and wi th  g r e a t  c a p i t a l  investment .  A member of  GOSSPLAN, a  
s e n i o r  Government Committee f o r  Nat ional  Planning, who i s  a l s o  Chairman, 
of t h e  USSR Inderdepartmental  Committee on Problems o f  t h e  North, has  
s t a t e d  t h a t  t h e  development o f  n a t u r a l  resources  i n  t h e  Sov ie t  Korth can 
be  j u s t i f i e d  economically i f  one o f  two fo l lowing  cond i t i ons  e x i s t s :  

(1) when t h e  s p e c i a l  va lue  o f  t h e s e  resources  j u s t i f i e s  t h e  high 
o u t l a y s  necessary  f o r  t h e  development and e x p l o i t a t i o n ,  t h a t  is,  
t h e  u t i l i z a t i o n  o f  t h e  r e sou rces  i n  t h e  North i s  economically no 
l e s s  e f f e c t i v e  t han  i n  o t h e r  reg ions  wi th  more favourable  c l i m a t i c  
and t r a n s p o r t a t i o n  cond i t i ons ,  o r  

( 2 )  when the  resources  i n  ques t i on  a r e  gene ra l l y  s c a r c e  i n  t he  
country and t h e  development is  e s s e n t i a l  f o r  t h e  primary nccd o f  
t h e  n a t i o n a l  economy and f o r  s t r eng then ing  m i  1 i t a r y  prcparcdncss  . 

S i b e r i a  i s  most important  t o  t h e  economy of  t he  USSR and has long 
had s p e c i a l  p r i o r i t y  i n  Sov ie t  planning.  Great emphasis i s  placed  on 
s c i e n t i f i c  and technologica l  research  t o  i n v e s t i g a t e  and provide 
s o l u t i o n s  t o  t h e  many problems experienced i n  t h e  North. In  t h i s  regard  
cons iderab le  succes s  has  been achieved. Carefu l  p lanning  we l l  i n  
advance o f  a c t u a l  development i s  always s t r e s s e d  t o  avoid  having t o  cope 
wi th  major problems on s i t e  and, o f  course ,  t o  keep c o s t s  w i th in  reason- 
a b l e  limits. Planning may always be s t r e s s e d  b u t  r e p o r t s  i n d i c a t e  t h a t  
success  i s  n o t  always achieved.  For a  number o f  major p r o j e c t s  o r  when 
p a r t i c u l a r l y  d i f f i c u l t  problems have been encountered,  s p e c i a l  s tudy  
groups have been e s t a b l i s h e d  t o  i n v e s t i g a t e  and provide  s o l u t i o n s  on the  
s i t e .  



A l l  a c t i v i t i e s  i n  t h e  Sov ie t  Union a r e  adminis te red  through a  
number o f  S t a t e  Committees o f  t he  Council of Minis te rs  o f  t he  USSR. A l l  
proposed developments must be cons idered  by the  S t a t e  Committee f o r  
Planning (GOSSPLAN) . Gosstroy, which i s  t h e  S t a t e  Committee f o r  
Cons t ruc t ion ,  i s  r e spons ib l e  f o r  a l l  cons t ruc t ion  i n  t h e  S o v i e t  Union 
and co-ord ina tes  and d i r e c t s  a c t i v i t i e s  c a r r i e d  o u t  by var ious  m i n i s t r i e s  
and departments .  I t  e s t a b l i s h e s  s t anda rds  f o r  cons t ruc t ion ,  supe rv i se s  
a l l  cons t ruc t ion  p r o j e c t s ,  and undertakes and d i r e c t s  work a t  var ious  
r e sea rch  i n s t i t u t e s  w i th in  i t s  sphere  o f  ope ra t i on .  Severa l  m i n i s t r i e s  
have an i n t e r e s t  i n ,  o r  a r e  d i r e c t l y  concerned wi th ,  c o n s t r u c t i o n .  For 
example, t h e  Minis t ry  o f  Transport  Construct ion i s  r e spons ib l e  f o r  a1 1  
major cons t ruc t ion  f o r  highways, ra i lways ,  b r idges ,  harbours  and 
communication; t h e  Minis t ry  f o r  Energy and E l e c t r i f i c a t i o n  i s  respon- 
s i b l e  f o r  cons t ruc t ion  and ope ra t i on  o f  both hydro and thermal power 
gene ra t i ng  s t a t i o n s .  There a r e  a l s o  M i n i s t r i e s  f o r  each of t h e  gas and 
o i l  i n d u s t r i e s  and a  Minis t ry  f o r  I n d u s t r i a l  Cons t ruc t ion  and a  number 
o f  o t h e r s  which have t h e i r  own cons t ruc t ion  agencies  - a l l  of which come 
under t he  o v e r - a l l  d i r e c t i o n  o f  Gosstroy. Construct ion management and 

ope ra t i ons  a r e  conducted, t h e r e f o r e ,  through a  very complex system which 
i s  wholly S t a t e  c o n t r o l l e d .  

Development o f  t he  USSR North i s  expensive,  c o s t i n g  3 t o  4 t imes 

more than  i n  more temperate r eg ions .  Cons t ruc t ion  c o s t s  a r e  s a i d  t o  be 
h i g h e r  by from 2 t o  8 t imes,  vary ing  wi th  l oca t ion ,  than f o r  s i m i l a r  
c o n s t r u c t i o n  i n  European Russia .  T h i r t y  p e r  cen t  of t h i s  i nc reased  c o s t  
i s  t h e  r e s u l t  o f  coping wi th  t he  s eve re  n a t u r a l  cond i t i ons  and 70 p e r  
c e n t  i s  t h e  r e s u l t  o f  such economic f a c t o r s  a s  f u e l ,  t r a n s p o r t a t i o n  and 
labour .  

The seve re  c l ima te  d r a s t i c a l l y  a f f e c t s  c o n s t r u c t i o n  o p e r a t i o n s :  i n  

some a r e a s  o f  t h e i r  Far  North t h e r e  a r e  350 days o f  below-freezing 

temperatures  and it  i s  necessary  t o  provide h e a t  t h e  year  round. Outdoor 

a c t i v i t i e s  o f  cons t ruc t ion  workers and equipment a r e  s eve re ly  hampered 
not  on ly  by low temperatures  b u t  a l s o  by s t r o n g  winds and d r i f t i n g  snow 
which c r e a t e  o t h e r  hazards .  In  some a r e a s ,  c o n s t r u c t i o n  ope ra t i ons  a r e  
c u r t a i l e d  o r  s h u t  down completely du r ing  t h e  w i n t e r  months. The long 

pe r iods  of darkness  and p r i m i t i v e  l i v i n g  cond i t i ons  a l s o  r a i s e  psycho- 
l o g i c a l  and phys io log i ca l  problems. Many o f  t he se  s ta tements  a r e  
f a m i l i a r  t o  us i n  terms o f  t h e  Canadian North. 

T ranspo r t a t i on  and access  have long been major problems complicat ing 
the  development o f  t h e i r  n o r t h e r n  a r e a s  and t h e  movement o f  cons t ruc t ion  
m a t e r i a l s ,  equipment and o t h e r  s u p p l i e s .  Today, t h e  S o v i e t  European 
North i s  connected t o  t h e  southern  p a r t s  of  t h e  country by a  reasonably 
wel l  developed land  t r a n s p o r t a t i o n  network and, o f  cou r se ,  t h e r e  i s  t h e  
a l l - y e a r  sh ipp ing  rou t e  no r th  o f  Scandinavia  t o  t he  p o r t  o f  Murmansk. 
I n  S i b e r i a  they  a r e  b l e s s e d  wi th  a  number o f  very l a r g e  r i v e r s  which a r e  
used e x t e n s i v e l y  f o r  north-south communication. The r i v e r  sys  tcms , 
i nc lud ing  t h e  Ob, Yenisey, Lena, Aldan and many o t h e r s ,  a r e  l i nked  t o  
t h e  Trans-Siber ia  Rai l road i n  t h e  south  e i t h e r  d i r e c t l y  o r  by s h o r t  
branch l i n e s  o r  roads  and i n  t h e  no r th  by t h e  Northern Sea Route a long  



t he  A r c t i c  c o a s t .  Cont ras t  t h i s  with the  Canadian North where the  
Mackenzie River i s  t he  only navigable  r i v e r  and access  t o  ou r  Far North, 
i nc lud ing  some Hudson Bay p o i n t s ,  i s  only p o s s i b l e  by s e a  f o r  a  v e r y ,  
s h o r t  p e r i o d  each year .  

Movement o f  ma te r i a l s  and equipment i n l and  from r i v e r  p o r t s  t o  new 
resource  developments i n  S i b e r i a  i s  u sua l ly  over  w in te r  roads which can 
be used f o r  7 t o  9 months of  the  year .  Permanent highways which a r e  
c o s t l y  t o  b u i l d  and maintain over  permafrost a r e  cons t ruc t ed  only where 
economically warranted and around the  major cen t r e s  of a c t i v i t y .  A i r  

t r a n s p o r t a t i o n ,  however, p l ays  t he  most important  r o l e  i n  provid ing  
access  t o  t h e i r  remote a reas  ca r ry ing  every th ing  from passengers  t o  o i l  
r i g s  anywhere i n  t h e i r  North. Large h e l i c o p t e r s  and f r e i g h t e r  a i r c r a f t  
a r e  widely used f o r  t r a n s p o r t  o f  m a t e r i a l s  and equipment. The a i r  system 
has been extremely wel l  developed and even the  most i s o l a t e d  communities 
a r e  served  r e g u l a r l y  by a i r c r a f t .  Distances t o  be t r a v e r s e d  a r e  
tremendous even by Canadian s tandards .  For example, t r a v e l  by modern j e t  
a i r c r a f t  from Moscow t o  Yakutsk i n  e a s t e r n  S i b e r i a  takes  about  8 hours 
a c t u a l  f l y i n g  time. One c ros ses  6 time zones and even then i s  only about  
two t h i r d s  o f  t h e  way across  S i b e r i a .  Transpor ta t ion  s t i l l  c o n s t i t u t e s  a  
s e r i o u s  bo t t l eneck ,  however, d e s p i t e  t he  g rea t  improvements t h a t  have 
been made i n  r ecen t  years  and cons iderable  emphasis i s  placed  on cont in-  
uing research  and development t o  f a c i l i t a t e  access  t o  t he  nor thern  a r e a s .  
Preplanning i s  v i t a l  and i s  always s t r e s s e d  because, i n  many cases ,  by 
the  time ma te r i a l s  and equipment a r e  moved by r a i l ,  r i v e r  boa t  and 
f i n a l l y  overland,  i t  may take  a s  long a s  2 yea r s  t o  ge t  them t o  a  
p a r t i c u l a r  cons t ruc t ion  s i t e .  

Another major r ecen t  problem i n  the  USSR North has been the  high 
turnover  i n  t he  labour  f o r c e .  The l o c a l  i n h a b i t a n t s  a r e  few i n  number 
and many a r e  u n s k i l l e d  o r  a r e  fol lowing t h e i r  t r a d i t i o n a l  p u r s u i t s  of 
f i s h i n g ,  hunt ing  o r  t rapping .  A l a rge  propor t ion  of  the work f o r c e  must 
t h e r e f o r e  be brought i n  t o  the  p r o j e c t  s i t e  from o t h e r  a r e a s .  To a t t r a c t  
and s t a b i l i z e  t h e  s k i l l e d  work fo rce  var ious  wage incen t ives  a r e  provided.  
In f a r  nor thern  reg ions ,  workers r ece ive  increments o r  bonuses, which may 
be as  much a s  t he  b a s i c  wage, a s  wel l  a s  c o s t  of l i v i n g  a1 lowances which, 
i n  extreme nor thern  condi t ions ,  may a l s o  be equal  t o  the  b a s i c  wage. In 
add i t i on ,  t o  make l i v i n g  condi t ions  more a t t r a c t i v e  t o  t hc  labour  fo rcc ,  

g r e a t e r  a t t e n t i o n  i s  now given t o  provid ing  adcquatc housing, amcni t i c s  
and educa t iona l  f a c i l i t i e s  a t  t h e  job s i t e .  

Development o f  t h e  Sov ie t  North i n  the  e a r l y  years  proceeded very 
slowly. Buildings were small  and b u i l t  o f  logs ;  foundat ions were s imple .  
Building movements due t o  f r o s t  heaving o r  thaw s e t t l e m e n t  o f  permafrost  
were no t  of major consequence. In  t he  l a t e  30's and e a r l y  40 ' s  some 
l a r g e r  s t r u c t u r e s ,  mainly o f  wood, were e r e c t e d  bu t  apparent ly ,  because 
of  lack o f  communication and exper ience ,  u n s a t i s f a c t o r y  performance and 
f a i l u r e s  were f r equen t .  Af t e r  t h e  war, however, when very l a r g e - s c a l e  
resource developments were undertaken, major emphasis was p laced  on 
research ,  development and p lanning  i n  an at tempt  t o  e l imina te ,  o r  a t  
l e a s t  subs t a n t i a l l y  reduce, t h e  problems encountered and t o  ope ra t e  more 





Development o f  t he  extremely l a r g e  hydro -e l ec t r i c  p o t e n t i a l  o f  t h e i r  
numerous r i v e r s  has  been a  prime o b j e c t i v e  of  t he  Sov ie t  p lanners .  Power 
i s  e s s e n t i a l  f o r  t h e  many i n d u s t r i a l  and mining complexes t h a t  a r e  

sp r ing ing  up throughout t h e i r  North and they a r e  extremely f o r t u n a t e  i n  
having many n a t u r a l  hydro s i t e s  a v a i l a b l e  f o r  development. In  c o n t r a s t ,  
Canada has only  a  few p o t e n t i a l  s i t e s  and these  do not  compare i n  
capac i ty  t o  those o f  S i b e r i a .  Thermal s t a t i o n s  using d i e s e l  f u e l ,  gas 
o r  coal  a r e  secondary sources  o f  power. Some d i f f i c u l t  and unique 
problems have been overcome by Russian dam cons t ruc to r s .  A t  Chernysheviskiy, 
f o r  example t h e  impermeable core  f o r  t he  main e a r t h  and rock- f i l l  dam was 
p laced  during the  win te r  t o  t ake  advantage of  low r i v e r  flows. Clay f o r  
t h e  core  was brought t o  the  s i t e  i n  i n s u l a t e d  t rucks ,  mixed wi th  calcium 
ch lo r ide  and s t o r e d  i n  l a rge  p i l e s  t o  prevent  f reez ing .  The core  ma te r i a l  
was hea t ed  wi th  e l e c t r i c  probes t o  allow placement and compaction a t  
temperatures  a s  low a s  -40°F (-40°C). A t  t h i s  same s i t e ,  t he  dam was 
p laced  on bedrock which contained i c e  i n  f i s s u r e s .  As t h i s  i c e  would melt  
due t o  t h e  water  i n  t he  headpond, a  tunnel  was cons t ruc ted  on the  r i v e r  
bottom under t h e  dam t o  allow drainage o f  t h e  melt  water  and t o  permit  
grout ing  o f  t h e  voids s o  a s  t o  s e a l  o f f  the  foundation. 

Another example i s  the  dam cons t ruc ted  on a  r i v e r  t o  supply water  t o  
t he  diamond c e n t r e  a t  Mirny. A system o f  duc ts ,  through which cold win te r  
a i r  i s  c i r c u l a t e d ,  was cons t ruc ted  i n  t he  dam t o  maintain the  core  and t h e  
i c e - r i c h  foundat ion s o i l s  i n  a  f rozen  condi t ion .  

There a r e  very l a rge  proven r e se rves  o f  o i l  and gas i n  the  S o v i e t  
Union; it appears  t h a t  the  u l t ima te  p o t e n t i a l  i s  much l a r g e r  than  t h a t  o f  
Nortli America. A t  presen t  on ly  two gas l i n e s ,  which a r e  considered t o  be 

experimental,  have been b u i l t  on permafrost .  These a r e  a 20-inch (50 cm) l i n e ,  
250 miles (400 km) long i n  Yakutia and a  28-inch (70 cm) l i n e ,  about 150 
miles (240 km) long t o  Nor i l ' sk .  P a r t s  o f  t hese  l i n e s  a r e  bur ied ,  p a r t s  
a r e  on the  s u r f a c e  and p a r t s  a r e  supported on p i l e s  above the  ground. 
Few d i f f i c u l t i e s  have been experienced, apparent ly ,  with e i t h e r  cons t ruc-  
t i o n  o r  ope ra t ion .  Design and cons t ruc t ion  o f  large-diameter  gas and o i l  
l i n e s  (up t o  4 f t ;  122 cm) on permafrost  a r e  planned. In t ens ive  research  
i n t o  the  design and cons t ruc t ion  problems a s s o c i a t e d  with p i p e l i n e s  i n  
permafrost  has  been underway f o r  s e v e r a l  years .  

In  t h e  p a s t  very l a rge  labour  f o r c e s  have been used on cons t ruc t ion  
jobs i n  t h e  Sov ie t  North bu t  i n  r e c e n t  years  g r e a t  e f f o r t s  have been made 
t o  mechanize a l l  opera t ions  a s  much a s  p o s s i b l e .  As was repor ted  i n  t he  
New York Times, a  s e n i o r  m i n i s t e r  of  t he  USSR s t a t e d  t h a t  "Our problem i s  
n o t  t o  a t t r a c t  people t o  s e t t l e  i n  those inhosp i t ab l e  a r e a s .  I f  we could  
h e l p  i t ,  we would no t  want t o  send anyone t h e r e .  We a r e  looking forward 
not  t o  t h e  e r a  o f  mines under a i r - cond i t i oned  p l a s t i c  domes but  t o  
i nc reas ing  mechani za t ion  and automation t h a t  w i l l  reduce the  r equ i r ed  man- 
power t o  t h e  abso lu t e  minimum." Unfortunately,  cons iderable  delays on 
cons t ruc t ion  jobs and very c o s t l y  r e p a i r s  were expcricnccd when a t tempts  
were made t o  use equipment designed f o r  temperate zones. Consequently, 
t h e  Sovie t  Government has made a  concent ra ted  e f f o r t  in t h e  p a s t  f i v e  
years  t o  provide  veh ic l e s  and equipment designed t o  wi ths tand  the  low 
temperatures  o f  t h e  North. 



Based on r e p o r t s  i n  t he  Russian l i t e r a t u r e  and a l s o  on observa t ions  
made by t h e  i n c r e a s i n g  number o f  v i s i t o r s  t o  t h e  Sov ie t  North it is  
obvious t h a t  t h e r e  a r e  no b a s i c  o r  e s s e n t i a l  d i f f e r e n c e s  i n  no r the rn  
technology between o u r  two coun t r i e s  nor  i n  t h e  s c i e n t i f i c  app rec i a t ion  
o f  permafrost  problems. I t  i s  a l s o  c l e a r  t h a t  the  c o s t  o f  developing 
the  n a t u r a l  resources  o f  o u r  r e spec t ive  nor thern  reg ions  i s  and w i l l  be 
more expensive compared wi th  more sou the r ly  a r eas .  Careful  planning,  
design and e f f i c i e n t  u t i l i z a t i o n  o f  men, ma te r i a l s  and equipment by those  
cognizant  o f ,  and experienced i n ,  nor thern  condi t ions  and opera t ions  a r e  
v i t a l ,  f o r  mistakes can be d i s a s t r o u s  and extremely c o s t l y .  

Engineering and cons t ruc t ion  achievements i n  the  Sov ie t  North a r e  
most impressive.  The l a r g e  s c a l e  o f  many o f  t h e i r  developments i n  a  
most i nhosp i t ab l e  and remote region and under extremely adverse condi- 
t i o n s ,  t h e  problems they have encountered and t h e  manner i n  which they 
have overcome them, inc lud ing  the  i n t e n s i v e  research  and development 
a c t i v i t y  they have undertaken, a r e  o f  p a r t i c u l a r  i n t e r e s t  t o  us.  Many 
Russian books and papers  dea l ing  with permafrost  engineer ing  and problems 
of  t h e  no r th  have been t r a n s l a t e d  by and a r e  a v a i l a b l e  from t h e  National  

Research Council i n  Ottawa which has maintained c l o s e  l i a i s o n  with Sov ie t  
workers f o r  a  number o f  years .  

On the  o t h e r  hand, Sov ie t  engineers  and cons t ruc to r s  a r e  anxious t o  
l e a r n  and gain from o u r  experience i n  the  Canadian North. They a r e  
p a r t i c u l a r l y  i n t e r e s t e d  i n  ou r  methods o f  ob ta in ing  and maintaining h igh  
s tandards  and q u a l i t y  of  cons t ruc t ion ,  the  use o f  l igh tweight  bu i ld ing  
ma te r i a l s ,  which a r e  more economic, e a s i e r  t o  t r a n s p o r t  and s impler  t o  
e r e c t ,  and mechanization o f  cons t ruc t ion  ope ra t ions  inc lud ing  the  design 
and ope ra t ion  o f  heavy cons t ruc t ion  equipment and veh ic l e s  f o r  c ros s -  
country t r a n s p o r t  i n  t h e  North. 

Canada and the  Sov ie t  Union have l a r g e  northern f r o n t i e r s  t o  develop. 
Thei rs  i s  f u r t h e r  advanced than ours ,  i n  some r e s p e c t s ,  b u t  we each have 
been ab le  t o  gain va luable  informat ion  and i n s i g h t  i n t o  common problems 
through r e c i p r o c a l  v i s i t s  and exchanges o f  information.  The development 
o f  t h e  v a s t  p o t e n t i a l  o f  t h e  North i s  and w i l l  continue t o  be v i t a l  t o  
t he  economy o f  both coun t r i e s .  


