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M a yo r and C o u n c il 
Tow n of In u v ik  

P . O . B o x  1160 
In u v ik ,  N . W. T .

Y o u r  W o rsh ip , L a d ie s  and G en tlem en:

I have  the p le a s u re  to subm it the re p o r t  on c a p ita l budge ting  p ro g ram , 
from  1973 to a p p ro x im a te ly  1980-1981, fo r y o u r  Tow n.

A s  the deve lopm en t c irc u m s ta n c e s  a re  unusu a l, and the g ro w th  ra te  

of y o u r  Tow n is  v e ry  ra p id , the e xp e n d itu re s  w h ich  a re  re q u ire d  to 

upg rade  the e x is t in g  com m unity and to c a te r to the new  g ro w th  a re  

qu ite  la rg e .  In o rd e r  to p lace  the a b i l i t y  o f the Tow n to c a r r y  ou t th is  

task in the p ro p e r p ro s p e c t iv e , we in ve s tig a te d  the cond itio n s  unde r 

w h ich  the m u n ic ip a lity  is  hand ling  the g ro w th , the re s o u rc e s  o f the 

m u n ic ip a lity  to meet the costs of th is  g ro w th  and the a b i l i t y  of re s id e n ts  

to meet the in c re a s e d  ta xa tio n .

A lth o u g h  p re se n te d  as  a se p a ra te  document, th is  re p o r t  w i l l  u lt im a te ly  

fo rm  a p a r t  o f the expanded G e n e ra l P la n  docum ent.

R e s p e c tfu lly  subm itted ,

P .  L .  M a ka le , M T P IC  j  
P re s id e n t  y *
M aka le , H o ilo w a y  b  A s s o c ia te s  L td .
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O ctob e r 1, 1973 
F i l e :  3587-A914

Tovm o f  In u v ik  
P .O . Box 1160 
In u v ik ,  N.W.T.

A t t e n t io n :  Mayor and C o u n c il

Y ou r W orsh ip  and Members o f  C o u n c i l:

Re: C a p it a l  B u d g e t in g  P rogram

A s so c ia t e d  E n g in e e r in g  S e r v ic e s  L td .  i n  c o n ju n c t io n  w it h  M aka le  H o llo w ay  and 
A s s o c ia t e s  L t d . ,  we a r e  p le a se d  to p re se n t  t h i s  re p o rt  on c a p i t a l  b u d g e t in g  
fo r  the Town o f  In u v ik .

The most im p o rta n t a sp e c t  o f  t h i s  re p o r t  i s  the  m agn itude  o f  the  e x p e n d itu re s  
re q u ir e d  to meet the a n t ic ip a t e d  demand fo r  m u n ic ip a l and comm unity s e r v ic e s ,  
a s  sum m arized in  C h ap te r I I I .  E x a m in a t io n  o f  the f i n a n c i a l  r e s o u r c e s  a v a i l a b l e  
to the  Town (C hap te r IV )  r e v e a ls  a s u b s t a n t ia l  gap between the re q u ire m e n ts  
and the f i s c a l  a b i l i t y  to s a t i s f y  th e se  re q u ire m e n ts .  C om p a rison s  p re se n te d  
in  C h ap te r I I  r u le  ou t in c re a se d  p ro p e r t y  t a x a t io n  as an open so u rc e  o f  
a d d i t io n a l  fu n d s. T h e re fo re ,  p r o v i s i o n - o f  a d d i t io n a l  fu n d s  r e q u ir e s  c o n s id e r ­
a t io n  o f  the s e n io r  gove rnm ents.

I t  i s  s i g n i f i c a n t  to note  tha t s u b s t a n t ia l  am ounts o f fu n d s a re  re q u ire d  to
i. upgrade  e x i s t i n g  u t i l i t y  sy ste m s  to a c c e p ta b le  s t a n d a r d s  b e fo re  any o r d e r l y  

e x p a n s io n  can be s t a r t e d .  The d e t a i l s  o f  u t i l i t y  sy ste m  u p g ra d in g  have  been 
d is c u s s e d  in  our re ce n t r e p o r t s  on w ate r s u p p ly  and sew erage , to w h ich  we 
made re fe re n c e .

The la n d  w h ich  i s  c o n s id e re d  f o r  the to w n s ite  e x p a n s io n  a lm ost e n t i r e l y  l i e s  
w it h in  i c e - r i c h  f in e  g ra in e d  s o i l s ,  w h ich  w i l l  r e q u ir e  s p e c ia l  e n g in e e r in g  and 
c o n s t r u c t io n  te c h n iq u e s  f o r  deve lopm ent. The e n v iro n m e n ta l and e c o lo g ic a l  
c o n s id e r a t io n s  o f  the new s i t e  deve lopm ent w i l l  have a ve ry  s i g n i f i c a n t  in f lu e n c e  
on the  c o s t s ,  and fo r  t h i s  re a so n  we devoted  an e n t i r e  s e c t io n  (C h a p te r V I )  to  
d i s c u s s in g  the background  w hich  led  to o u r  c o n c lu s io n .
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Town o f  In u v lk

I n  o rd e r  to  s u s t a in  the p re se n t  ra te  developm ent and to  a llo w  fo r  p o s s ib le  
a c c e le r a t io n  in  c a p i t a l  w ork s a c le a r  d e f i n i t i o n  o f r e s p o n s i b i l i t i e s  i s  
im p e ra t iv e  a s recommended in  C h ap te r V. D e f in i t i o n  o f  r e s p o n s i b i l i t i e s  i n v o l v ­
in g  the F e d e ra l Governm ent, N orthw est T e r r i t o r i e s  Governm ent, N o r th e rn  Canada 
Power Com m ission  and the Town o f  In u v ik ,  sh o u ld  be c o n s id e re d  a s  the  f i r s t  s te p  
in  the s o lu t i o n  of the  a d m in is t r a t iv e  and t e c h n ic a l  p rob lem s f a c in g  the  p re se n t  
a d m in i s t r a t i o n .

The p la n n in g  o f  o r d e r ly  deve lopm ent o f  the comm unity i s  a c h a l le n g e  w h ich  we 
f e e l  can  be b e s t  met by im p le m e n ta t io n  o f  the  recom m endations c o n ta in e d  i n  t h i s  
r e p o r t .

Y o u rs  t r u l y ,
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I .  IN U V IK  A S  Л COMMUNITY

H IST O R IC A L  OVERVIEW

The Town o f In u v i k  I s  r e l a t i v e l y  a new comm unity c re a te d  by th e  F e d e ra l 
Governm ent in  o rd e r  to  p ro v id e  a j s a s e  fo r  the a d m in is t r a t io n  and s c h o o l in g  
«ybiera f o r  the  M ackenz ie  D e lt a  a re a ,  a s  w e l l  a s the  h o s p i t a l  s o H a l  
s e r v ic e  f a c i l i t i e s .

The o r i g i n a l  p o p u la t io n  v i s u a l i z e d  fo r  the  community was e s t a b l i s h e d  a t  
a maximum f ig u r e  o f  1300 w h ile  the o r i g i n a l  Town p la n  to  be se rve d  by a 
u t i l i d o r  fo r h e a t, w a te r and sew er, had a c a p a c it y  fo r  2000  p e r so n s .  The 
p r o v i s i o n  of a l l  the gove rnm enta l s e r v i c e s  p lu s  the m ost con tem pora ry  
com m unity in  the  r e g io n ,  in  terms o f  p h y s ic a l  la y o u t  and u t i l i t i e s ,  a t t ra c te d  
c o n s id e ra b le  m ig r a t io n  from the D e lt a  a re a ,  in  a d d i t io n  to  p e r so n s  from  the 
sou th  in v o lv e d  in  a c t i v i t i e s  o th e r  than  th o se  o f  Governm ent. V e ry  soon  
the o r i g i n a l  u t i l i t y  system  was ou tg row n  and th e  new, and not a n t ic ip a t e d  
p o p u la t io n  lo c a te d  m a in ly  i n  the w est p o r t io n  o f  the Town. T h i s  s i t u a t io n  
r e s u lt e d  in  i n e q u i t i e s  in  te rm s o f  u rban  f a c i l i t i e s ,  a m e n it ie s  and s e r v ic e s .  
In  a d d i t io n  t o  d i f f e r e n c e s  i n  s t a n d a r d s  i t  has even produced  c o n s id e ra b le  
s o c i a l  and  econom ic d i v i s i o n s  w it h in  the com m unity, and c o n s id e r a b le  s t r a in  
on the new ly e m e rg in g  m u n ic ip a l i t y  o f I n u v i k  a t te m p t in g  to  p la c e  a l l  o f  i t s  
r e s id e n t s  under an e q u a l s ta n d a rd  o f  s e r v ic e s .

RECENT EVENTS

By 1970  la r g e  p rogram s of the  s e r v i c i n g  o f  the w est end were u n d e r ta k e n  and 
the d i f f e r e n t i a l  between the two p a r t s  o f  the Town was reduced  to  a c o n s id e r ­
a b le  e x te n t .  Even a t  tha t p o in t  i n  the  deve lopm ent o f  the  Town the p o p u la t io n  
in c re a s e d  f a s t e r  than i t  was o r i g i n a l l y  a n t ic ip a t e d  and f a s t e r  than  the  m ig ra ­
t io n  o n ly  would have j u s t i f i e d .  By the  y e a r  1970 , I n u v i k 's  p o p u la t io n  stood  
a t  3078 p e r so n s .  The e x p lo r a t io n  fo r  o i l  and g a s  i n  the  M acke n z ie  R iv e r  
D e lt a  and the A r c t ic  I s l a n d s  was by n e c e s s i t y  b ased  on the  Town o f  In u v ik .
W ith  i t s  a i r p o r t ,  w h ich  co u ld  take  a la r g e  sh a re  o f  the a i r  t r a n s p o r t  fo r 
n o r th e rn  Canada and b e in g  a te rm in a l o f  r i v e r  t r a n s p o r t a t io n  v i a  M ackenzie  
R iv e r ,  I n u v i k  was a l o g i c a l  d i s t r i b u t i n g  p o in t  f o r  p e o p le  and ca rg o . T h is  
fa c t  o f  l o g i s t i c s  in c re a se d  r a p id l y  both  the  t r a n s ie n t  and perm anent segment 
o f  the com m unity and by 1973 the perm anent and t r a n s ie n t  p o p u la t io n  o f  In u v ik  
reached  the l e v e l  o f  o ve r 4000  p e r so n s .

The activities in the area of oil and gas exploration created the need for 
auxiliary services based in Inuvik. With rapid increase in the regional air 
traffic based in Inuvik, both in terms of fixed wing planes and helicopters 
and with a sizable increase in truckingi construction, expediting and catering 
services, growth of activity in the private sector of economy caused an 
equivalent expansion of Governmental services with the resulting heavy demand 
on accommodation. In addition to the Government and oil industry generated 
employment, the Canadian Armed Forces expanded their personnel based in Inuvik. 
At this particular point, the housing, which was always a major problem due 
in part to its substandard quality - overcrowding and lack of services, became 
even more acute.
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DEVELOPMENT PROBLEMS

W h ile  the G ove rnm enta l a g e n c ie s  and th e  m ajor i n d u s t r i a l  c o r p o r a t io n s  engaged  
i n  v a r io u s  a s p e c t s  o f  o i l  and gas e x p lo r a t io n  were a b le  t o  meet tho  h ig h  c o s t  
o f  h o u s in g  and s u b s id i z e  the  same fo r  t h e i r  own em p loyee s, the n a t iv e  p o p u la ­
t io n  and the  m ig ra n t s  from the  sou th  d id  not have the  some f i n a n c i a l  r e s o u r c e s
o r  b a c k in g .  C o n se q u e n t ly ,  the  h o u s in g  p rob lem  became not o n ly  an is su e ,  o f
o p e n in g  new a re a s  and p r o v id in g  the s e r v i c e s  but a l s o  a v e r y  s e r i o u s  s o c i a l  
and econom ic p rob lem  w h ich  s t i l l  c r e a t e s  i n e q u i t i e s  and f r u s t t a l u s  the  uOtmûl 
deve lopm ent o f  the com m unity. The g e n e ra l  p rob lem s o f  p r o v i s i o n  o f  s e r v i c e s  and 
p r o v i s io n  o f  h o u s in g ,  have f a l l e n  on the  s h o u ld e r s  o f  the  M u n ic ip a l i t y  o f  
In u v ik  w h ich  i s  o f a ve ry  re ce n t o r i g i n  w it li l im it e d  m u n ic ip a l e x p e r ie n c e  and 
faced  w ith  m ajor f i n a n c i a l  c o n s t r a in t s  in  f u l f i l l i n g  i t ' s  fu n c t io n .

The u p d a t in g  o f  the g e n e ra l  p la n  d e a ls  m a in ly  w ith  p r o v i s i o n  o f  la n d  f o r  m ajor 
land  u se s ,  w ith  r e l a t io n s h ip  o f  v a r io u s  land  u se s  to  the e n t i r e  com m unity and 
w it h  a f u n c t io n a l  p r o v i s io n  o f  road ne tw ork , s e r v ic e s  and a m e n it ie s .  A s  su ch ,
i t  i s  a b a s i c a l l y  u t i l i t a r i a n  app roach  w hich  p ro v id e s  fo r  the n e c e s s i t i e s  o f
l i f e ,  but d o c s  ve ry  l i t t l e  f o r  the q u a l i t y  o f l i f e  i n  the  com m unity, w h ich  
m igh t w e l l  be beyond the scope  o f a t e c h n ic a l  s o lu t i o n  but sh o u ld  n o t  be d i s ­
re ga rd e d  a s  i t  i s  a m ain g o a l o f human endeavo r.

The com m unity w h ich  i s  p lanned  and fo r  w h ich  a c a p i t a l  b u d g e t in g  p rog ram  i s  
o u t l in e d  i n  the fo l lo w in g  p age s  w i l l  r e s u l t ,  i f  t h i s  i s  a l l  t h a t  i s  a c c o m p lish e d ,  
i n  an e f f i c i e n t  work camp where the l i f e  s u p p o r t in g  system  w i l l  f u n c t io n  and 
b a s ic  a m e n it ie s  w i l l  be p re se n t .

,The com m unity s p i r i t  and p a r t i c i p a t i o n ,  o f c o u rse ,  c o u ld  n o t  be l e g i s l a t e d ,  
n e i t h e r  c o u ld  i t  be d e s ig n e d  and p re p la n n e d , but the  p h y s ic a l  and econom ic 
env ironm en t c o u ld  g r e a t ly  in f lu e n c e  and a s s i s t  the  way o f  l i f e .

U r b a n iz in g  an A r c t ic  la n d sc a p e  i s  n e ve r  an e a sy  t a s k  a s e ve ry  human a c t i v i t y  
w h ich  c r e a t e s  the change a l s o  c r e a t e s  a d e s t r u c t io n  o f  the  v e r y  f r a g i l e  
e c o lo g ic a l  sy ste m . . lu st  the  m atte r o f  i n s u l a t i n g  the  p e rm a fro s t  to  be a b le  
to  p la c e  v a r io u s  s t r u c t u r e s ,  means in  p r a c t ic e ,  c o v e r in g  a l l  v e g e t a t io n  w ith  
g r a v e l  and th u s ,  e f f e c t i v e l y  d e s t r o y in g  i t .  F i l l i n g  a round  the  l a r g e r  t r e e s  
means r a i s i n g  the  p e rm a fro s t  zone above  the ro o t l e v e l  and k i l l i n g  the t r e e s .  By 
h a v in g  the t r e e s  in  a h o l lo w  means c r e a t in g  a swamp around  the ro o t  sy ste m  and 
k i l l i n g  i t  e v e n t u a l ly  a s  w e l l .  P r o v id in g  o n ly  pads unde rnea th  the  b u i l d in g ,  
a s  the  p r a c t ic e  was up to now, c r e a t e s  s u r fa c e  d ra in a g e  p rob le m s, p r o v id in g  
a b re e d in g  ground  fo r  m o sq u ito s  and a g a in  a swampy c o n d i t io n  in t e r s p e r s e d  
th rou gh o u t the urban  a re a .

T h i s  i s  an a re a  w h ich  r e q u ir e s  a p la n n e d  a c t io n ,  a s  i t  c o u ld  be r e s o lv e d  by 
r e c r e a t io n  o f  the la n d sc a p e ,  w h ich  c o u ld  be a c o s t l y  and a s lo w  p ro c e s s .  Yet 
th e re  i s  no p re ceden t fo r  the  r e s t o r a t i o n  o f  n a tu re  on su c h  a l a r g e  s c a le  
and a t a n t ic ip a t e d  la r g e  c o s t ,  w h ich  i s  beyond the  i n d i v id u a l  o r  m u n ic ip a l  
c a p a b i l i t i e s .
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On the o t h e r  hand, th e re  i s  no p re ce de n t fo r  a la r g e  u rban  u n i t  i n  the 
C a n a d ian  A r c t i c ,  and i t  i s  o b v io u s  th a t a h ig h  le v e l  r e a l i z a t i o n  sh o u ld  be  
a r r i v e d  at " t h a t  u r b a n iz in g  the  a r c t i c  i s  a un iqu e  c h a l le n g e  and e x p e r ie n c e ,  
and th a t  the  o r th o d o x  m u n ic ip a l  a p p ro ach e s in  term s o f  p la n n in g ,  f in a n c e ,  
and im p le m e n ta t io n  c o u ld  not be a p p l i e d . "

Even  o u r  r e l a t i v e l y  s h o r t  e x p e r ie n c e  c o u ld  teach  u s  th a t  the  change  in  a p p ro a ch  
i s  e s s e n t i a l .

A s  In u v ik  e xp an d s n a tu re  i s  pushed  f u r t h e r  away and the  d r e a r in e s s  o f  u rb a n  
scape  in c r e a s e s  p r o p o r t io n a t e ly .  W ith  the  e x c e p t io n  o f  a few s c r u f f y  t r e e s ,  
g r a v e l  and mud dom ina te  the ro a d s ,  b o u le v a rd s ,  and y a rd s  o f  b u i l d i n g s .  S im i l a r  
d r e a r in e s s  p e rva d e s  th e  s o c i a l  l i f e ,  e s p e c ia l l y  i n  i t s  c u l t u r a l  a s p e c t s ,  and 
e s p e c i a l l y  when r e la t e d  to g e o g ra p h ic a l  c o n d it io n s  and r i g o r s  o f  c l im a te .  
Nowhere in  Canada i s  th e re  su ch  a need f o r  l i v e  th e a te r ,  e t h n o lo g ic a l  museums, 
b o t a n ic a l  g a rd e n s ,  and ye t even  the s c h o o ls  la c k  a p a tch  o f  decent R r a s s .

The p roposed  c a p i t a l  budget p rogram  does not t a l k  about the  com m unity. I t  
t a l k s  about the b a s ic s  re q u ir e d  fo r  i t s  f u n c t io n in g  on a m u n ic ip a l,  p h y s ic a l  
l e v e l .

In u v ik  was a new Town, i t  s t i l l  i s  a new Town, and i t  w i l l  c o n t in u e  to be  th a t  
f o r  a c o n s id e r a b le  tim e to  come. A l l  i n d u s t r i a l  new towns in  Canada had by 
f a r  g r e a t e r  su p p o rt  i n  t h e i r  deve lopm ent from  governm ents o r  p r i v a t e  c o rp o ra ­
t io n s ,  w ith  fa r  g r e a t e r  a b i l i t y  to m a rsh a l t h e i r  own re s o u r c e s  and u n d e rta ke  
some l im it e d  m u n ic ip a l  r e s p o n s i b i l i t i e s .  T h e ir  p o p u la t io n  was g u a ra n te e d  h ig h  
l e v e l s  o f  in com es and decent homes, w h ich  i s  not the  ca se  i n  In u v ik .

I n u v i k  i s  b e in g  used by some o f  the m ost p ow e rfu l i n d u s t r i a l  c o r p o r a t io n s  in  
Canada, as a new Town w h ich  p r o v id e s  a base  fo r  f i e l d  o p e ra to r s  and homes fo r  
t h e i r  la b o u r  fo r c e .  T ho se  c o r p o r a t io n s  p la c e  a s t r a i n  on the  m u n ic ip a l i t y  w ith  
t h e i r  needs fo r  s e r v ic e d  la n d  and accom m odation  and do not c o n t r ib u t e  a n y t h in g  
beyond what an a ve ra g e  ra te p a y e r  d oe s. The gove rnm en ts, w h ile  c o n t r ib u t in g  
to  some of the m u n ic ip a l  needs a rc  not d o in g  i t  to  the  e x te n t  th a t  o th e r  new 
towns i n  Canada are  a s s i s t e d ,  d e s p it e  th e  fa c t  th a t  the  o r i g i n a l  sy ste m  o f  
u t i l i t i e s  was in a d e q u a te  and p a r t i a l l y  o b so le t e  even p r i o r  to  the  o i l  and g a s  
a c t i v i t i e s .

The c a p it a l  b u d g e t in g  p rogram  w ill,  in d ic a t e  the  e x te n t  o f  needs i n  term s 
o f  u p g ra d in g  and in  term s o f  e xp an d in g  the  com m unity. I t  w i l l  a ttem pt to  
i l l u s t r a t e  the  s c a le  o f  the needs a s  re la t e d  to  the  a b i l i t y  o f  the  m u n ic ip a l i t y  
to  f in a n c e  the  same. I t  w i l l  be an im p o rta n t docum ent, w h ich  m ust be a b ase  
f o r  e s t a b l i s h i n g  o r  f o r  r e e v a lu a t in g  the  p o l i c i e s  a s  a p p l ic a b le  to  the 
developm ent and f u n c t io n in g  o f  In u v ik .

P r i o r  to  c o n s id e r in g  o u r  o v e r a l l  b u d g e t in g  p rogram  and the a n t ic ip a t e d  c a p i t a l  
e x p e n d it u re s ,  i t  w ould  be e s s e n t i a l  to e s t a b l i s h  the  a b i l i t y  o f  a c i t i z e n  and 
m u n ic ip a l i t y  to pay f o r  the same. A b a s ic  s o u rc e  o f  m u n ic ip a l  incom e r e la t e s  
to a s se s sm e n t and r e s u l t i n g  ta x e s  and the  m ain p ro v id e r  f o r  th a t incom e i s  the 
c i t i z e n ,  p ro p e r t y  owner. N e it h e r  the a sse ssm e n t nor m i l l  r a t e  a s  e x p re s se d  i n  
t a x e s  co u ld  be t r e a te d  in  i s o l a t i o n  from  the a b i l i t y  o f  p ro p e r t y  ow ner to  pay 
and the main type  o f p ro p e r t y  owner who d e se rv e s  c o n s id e r a t io n  i s  the  i n d i v id u a l  
home owner. In  o rd e r  to  de te rm ine  h i s  a b i l i t y  to pay a t a x a t io n  c o m p a riso n  
was u n de rta ken .
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I I .  T A X A T IO N  COM PAR ISON

TYûpitciry 1''•'■ ai-s a<-.*-an -im portant so u rc e  o f re venue  f o r  a m u n ic ip a l i t y .  An 
In c r e a s e  in  the  ;.;ill r a te  may be one p o s s ib le  method a n t ic ip a t e d  o f  in c r e a s in g  

- t h e  re ven u e , th rou gh  h e lp in g  to meet the  c o s t s  o f  t:he c a p it a l  e x p e n d it u re s .  
ТйА' ы М »  ...te  i n • Im iv ik *  of 42 m i l l s  may seem low  i n  com parison  w it h  some towns 
in  A lb e r t a .  However b e fo re  s u g g e s t in g  tha t the  m i l l  ra te  cou ld  be in c re a se d ,  
the «--sifti.J.o; < J .v im ),la n ce s  sh o u ld  be exam ined to  see  i f  the  comm unity c o u ld  
bear the  in c r e a s e d  burden . I f  the peo p le  o f  the comm unity a re  a lre a d y  h e a v i ly  

.buvdcv.ud, .an .increas.. in  the m i l l  ra te  may r e s u l t  in  h ig h  ta xe s  i n  a r r e a r s ,  
n*'i it. may d Lçcnnreye..p o tt:r.r.ta l r e s id e n t s .  T h is  a n a l y s i s  w i l l  exam ine the 

• p o r t io n  .o * .lucorav . i euvl k f a m i l ie s  spend on ta x e s  compared to  a fa m ily  
‘. I n  J .cc-..itrïl / i^ le rtr i c o ù . u n i t y . The c o s t s  o f  o t h e r  e x p e n d itu re s  w i l l  a l s o  
.be c o n s id e re d .

In -o r d e r . . t o  .a n a ly se  the  e x i s t i n g  burden  o f  the  home owner we w i l l  compare 
.-cnnd.ff.iors. i n  .tc ..ih o se  in Sherwood P a rk .  These  two com m un itie s a re
both  . e x p e r ie n c in g  n row th , but they d i f f e r  in  the  r a t e  o f  t a x a t io n .  The m i l l  

■ ra te  :ut.^hefw ond .Park, .is 70 .-.mi. U s .  F o r p u rp o se s  o f  com parison  th re e  ty p e s  
wf fam J-M cs--from  each  conclua it y have been s e le c t e d ,  i . e .  a below  a ve ra ge  
.d.nçom-!. .Ом-ЛТу, ;.;■*«). oyer»?j:<*« .income fa m ily  and t h i r d l y  an above  a ve ra g e  incom e 
•J'ai.viTy. . F.»n;î» of fa m ily  liv e r,  in  a c o r re sp o n d in g  type  o f  h ou se . The
f o l lo w in g  t a b le  d e s c r ib e s  the  r e s i d e n t i a l  p r o p e r t ie s  th a t  have been cho sen  

:f.or .tâte..com parison.

TABLE 3 

I n u v i k

A s s e s s e d V a lu e M arke t V a lu e

V jX Z d 'ü 'i1 House ‘ Land House Land H ouse T axe s

• Economy .. ...512 ...... 2 ,000 2 ,660 2 ,000 1 5 ,0 0 0 195 .72

.A ve ia g à ,3 .00 0 5 ,33 0 3 ,000 2 9 ,8 5 0 349 .80

Modern 1 ,2001 4 ,0 0 0 8 ,0 0 0 4 ,00 0 44 , 5 0 0 5 04 .0 0

■ ■ * Sherwood P ark

Economy Ў70 840 4 ,33 0 8 ,0 0 0 21 ,0 0 0 361 .90

'Average. . l , :07o” ■ 840 4 , 520 8 ,0 0 0 2 4 ,0 0 0 3 75 .20

Modern J , 286 S60 6 ,000 8 ,500 3 1 ,0 0 0 4 80 .2 0



In  Sherw ood Park i t  i s  h a rd  to  f in d  a house  a s  s m a l l  a s  the  economy s l 2e in  
In u v lk .  The economy hou se  in  Sherw ood P a rk  i s  c o n s id e r a b ly  l a r g e r  Chan the 
one in  I n u v i k  and c o r r e s p o n d in g ly  the m arket v a lu e  i s  h ig h e r .  C o n s id e r in g  
the o th e r  two ty p e s  o f  hou se s  th e  m arket v a lu e s  a re  h ig h e r  in  In u v i k .  How­
e ve r  t h i s  d oe s  n o t  mean th a t  th e  a ve ra g e  h ou se  in  I n u v i k  i s  a b e t t e r  hou se  
than  the  a ve ra ge  house  in  Sherwood P a r k .  A s  we w i l l  d i s c u s s  l a t e r ,  the 
d i f f e r e n c e  i s  due to c o n s t ru c t  io n  c o s t s .

T?bl<? I I  show ? a rn m p a r isn n  o f  expend i t u r o s  between the two co m m u n it ie s.  The 
e x p e n d it u re s  a re  a l s o  e x p re sse d  as a p e rc e n ta g e  o f  the  t o t a l  incom e o f the  
f a m ily .  The ave rage  f a m i l y  in  In u v ik  i s  e s t im a te d  to  have a m on th ly  incom e o f  
$1000. T h i s  i s  h ig h e r  than  the  income o f  the  a ve ra g e  fa m i ly  in  c e n t r a l  A lb e r t a .  
The d i f f e r e n c e  e x i s t s  in  o rd e r  to  a t t r a c t  la b o u r  and com pensate f o r  the  h ig h e r  
c o s t  o f  l i v i n g .

The m on th ly  p ro p e r t y  ta x e s  fo r  the a ve ra g e  fa m ily  in  I n u v i k  am ounts to $ 2 9 .1 5 .  
The a ve ra ge  fa m ily  in  Sherwood Park  p a y s  a m on th ly  p ro p e r t y  tax  o f  $ 3 1 .2 6 . 
A lth o u g h  the  m i l l  r a te  in  In u v ik  i s  s u b s t a n t i a l l y  low e r, th e re  a re  two re a so n s  
why the  p ro p e r ty  ta xe s  a re  not s u b s t a n t i a l l y  lo w e r. F i r s t  the c o n s t r u c t io n  
c o s t s  In  In u v ik  a re  h ig h e r  and thu s th e  m arket v a lu e  i s  h ig h e r ;  t h i s  c a u se s  
a h ig h e r  a s se s sm e n t  v a lu e .  .Secondly, the la n d  in  In u v i k  i s  a s se s se d  a t  i t s  
f a i r  v a lu e ,  w hereas in  Sherw ood Park th e  la n d  i s  a s s e s s e d  a t  a p p ro x im a te ly  
10% o f  i t s  f a i r  v a l u e .  The p ro p e rty  ta x e s  i n  I n u v i k  c o n s t i t u t e  a  sm a lle r  
p e rce n ta ge  o f  the a ve rage  f a m i l y 's  incom e s in c e  incom es a re  h ig h e r  in  the  
N o rth .  P ro p e r t y  ta xe s  r e q u ir e  2 .9% o f  the a v e ra g e  f a m i l y 's  incom e in  In u v ik ,  
w hereas in  Sherwood P a rk  ta xe s  r e q u ir e  4.2% o f  the  incom e. However, the  
advan tage  o f  p a y in g  a lo w e r p e rc e n ta g e  o f  incom e i n  ta xe s  soon  d is a p p e a r s  when 
the c o s t  o f  u t i l i t i e s  and food a re  c o n s id e re d .  The a ve ra ge  fa m ily  in  I n u v i k  
spend s 5 .9%  o f  i t s  incom e on h e a t in g  f u e l ,  w hereas the  a ve ra g e  fa m ily  in  
Sherwood P a r k  spend s o n ly  1.2% o f  i t s  incom e on f u e l .  V e ry  h ig h  c o s t s  a re  
a l s o  e x p e r ie n ce d  fo r  e l e c t r i c i t y ,  w ate r and sew er s e r v i c e s  i n  In u v i k .  In  
I n u v i k  p ro p e r t y  t a x e s ,  u t i l i t i e s  and food  r e q u ir e  4 2 . 6%  o f  the a ve ra g e  f a m i l y 's  
incom e, but in  Sherwood P a rk  th e  same e x p e n d itu re s  r e q u ir e  o n ly  31% o f  the  
incom e. A f t e r  m ee t in g  a l l  the l i s t e d  e x p e n d itu re s  the  fa m i ly  in  In u v ik  has 
$183 .74  l e f t  and the f a m ily  in  Sherw ood P a rk  has $246 . 74  l e f t .  T h u s, a lt h o u g h  
the  f a m ily  i n  I n u v i k  has a h ig h e r  income and a lo w e r  m i l l  r a t e ,  i t  i s  a t  a 
f i n a n c i a l  d is a d v a n ta g e  compared to the  f a m ily  in  Sherw ood P a rk .

C o n s id e r in g  the above  ave rage  incom e g ro u p ,  the  p ro p e r t y  ta x e s  o f  the  I n u v i k  
f a m ily  amount to $42 compared l o  $40 f o r  the fa m ily  in  Sherwood P a rk .  The
advan tage  o f  the low er m i l l  r a t e  i s  c o m p le te ly  c o u n te r  b a lan ced  by the  h ig h e r
c o n s t r u c t io n  c o s t s  and the  fa c t  that la n d  in  I n u v i k  i s  a s s e s s e d  a t  f u l l  v a lu e .
In  a d d i t io n ,  the fa m ily  in  I n u v i k  has the b u rden  o f  p a y in g  6.0%  o f  i t s  incom e
fo r  e l e c t r i c i t y ,  w ate r and sewer compared tw the 2 . 4%  th a t the f a m i ly  in  
Sherw ood P a r k  p ay s.

So f a r  we have  compared the  a ve rage  f a m i ly  i n  Sherwood P a rk  w ith  the  a ve ra g e  
fa m ily  in  In u v i k .  In  a d d i t io n ,  we sh o u ld  compare t a x  r a t e s  on com parab le  
s t r u c t u r e s .  C o n s t r u c t io n  com pan ies e s t im a te  th a t th e  c o s t  o f  a home in  I n u v i k  
i s  a lm ost d ou b le  the  c o s t  o f c o n s t r u c t in g  a s im i l a r  home i n  the Edmonton a re a . 
T h e re  a re  two m ain f a c t o r s  c o n t r ib u t in g  to t h i s  d i f f e r e n c e .  T he re  i s  the
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p rob lem  o f Р ? ™ Г го ^  1» Edmonton
An exam ple of the co s  d i f f e r e n c e  in  a о ь jr<1 s j m U n r  lo u s e s  in  each
c o a t s  a p p ro x im a te ly  $6 in  In u v  . ^ „ uch te r  and th u s  the

comm unity, t h .  m arke v a lu e  s h e w e d  P a rk  c o s t i n s  5 25 .0 00 .
a sse ssm en t w i l l  be g re a te  . y  n m ro x im a te ly  $395. A ssu m in g  a c o st  v a r i a -
the  y e a r ly  p ro p e r t y  ta x e s  would a ,p  .. s t r u c t u r e  in  In u v ik  w ould  be
t l o n  o f  80% . th e ^ p ro p j re y  t . x e .  fo r  л x lm i la r  s t r u c t ^  ^  ,  s lm l l a r  typ e  o f

a p p ro x im a te ly  $485. T h u s ,  n  i s  ь ln  f a c t  be h ig h e r ,
s t r u c t u r e  a s  a ia m i iy  in  c e n l i a l  « l« h .rta  v

. 1 .1 чг '11 t-hninth the belotJ a ve ra ge  and a ve rage  incom e g ro u p s
The a n a l y s i s  r e v e a l s  th a t  a lth o u g h  _  p ro p e rty  ta x e s ,  due to the
in  In u v ik  spend  a sm a l le r  p o r t io n  o ' t 0 f au in c re a se d  m i l l
h ig h  co st  o f  o th e r  s e r v ic e s  th e y  cannot a f io r d  the c o st  or

r a t e .

. r .. T n iiv ik  a c t u a l ly  spend s more on p ro p e rty
The above a ve rage  income fa m ily  in  In  fa m ily  in  In u v ik  e n jo y s  a
ta x e s  than the  fa m ily  in  Shorwoo a^ • A lb e r t a ,  t h e i r  p ro p e r t y  ta x e s
com parable  l i v i n g  s t r u c t u r e  to  one in  coLte%or other
: « у ” с 6? ПУд П п с « ” Г 1Г и , с  U n '  r a te  c o u ld  o n ly  P l . «  the  p eo p le  In  In u v ik

a t a g re a te r  f in a n c ia l  d is a d v a n ta g e .

TABLE 11

Be low  А усгац е  Incom e F a m ily

In u v i k Sherv?ood P a rk

Incom e:
$526 .00 $ 50 0 .00

E x p e n d it u re s : Amount % Amount %

Income T a x ,  CPP 
U IC  D e d u c t io n s 81 .63 15.4 6 9 .5 0 13.9

P ro p e r t y  Tax 16 .31 3 .0 30 .15 6.1

H e a t in g  F u e l 35 .00 6 .6 1 0 .00 2 .0

E l e c t r i c i t y ,  W ater 
and Sewer 54 .00 9 .9 1 5 .0 0 3 .0

Food 1 80 .0 0 34.2 1 13 .5 0 22.7

House Paym ents 60 .00 11 .4 1 20 .00 24 .0

TOTAL 426 . 94 80 .5 358 .15 71.7
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Average Income Kamily

In u v ik Sherwood JPark

Income : $ 1000 $750 .00

E x p e n d it u re s : Amount % Amount %

Income T ax , CPP, 
U IC  D e d u c t io n s 2 0 0 . J1 20 .0 1 3 1 .0 0 17 .5

P ro p e rty  Tax 29 .15 2.9 3 1 .2 6 4 .2

H e a tin g  Fue l 59 .00 5.9 1 2 .0 0 1 .6

E l e c t r i c i t y ,  Water  
and Sewer 68 .00 6 .8 1 9 .0 0 2 .5

Food 280 .00 28.0 1 70 .0 0 22. 7

House Paym ents 180 .00 18 .0 1 40 .0 0 1 8 .6

TOTAL 8 16 .2 6 81 .6 5 03 .2 6 6 7 .1

Above A ve rage  Income

In u v i k Sherwood P a rk

Incom e: $1167 $1000

E x p e n d it u re s : Amount % Amount %

Income Tax, CPP, 
U IC  D e d u c t io n s 253 .61 21.7 2 20 .0 0 22 . 0

P ro p e r t y  Tax 42 .00 3.6 4 0 .0 0 4 .0

H e a t in g  F u e l 59 .00 5.6 1 5 .0 0 1 .5

E l e c t r i c i t y ,  W ater 
and Sewer 70.00 6 .0 2 4 .0 0 2 .4

Food 2 80 .00 24. 0 2 2 7 .0 0 22.7

House Paym ents 249 .0 0 21 .3 2 1 5 .0 0 21 .5

TOTAL 933 .61 82. 2 7 41 .00 74. 1
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...Th/?, p re c e d in g  .чпчЬ*ч1д <«; v o ry  p e r t in e n t  s in c e  i t  w i l l  d is c o u ra g e  a s im p l i s t i c  
jcom parlfion o f the  a s s e s sm e n t s  and the m i l l  ra te d  between In u v ik  and so u th e rn  

„ .Canad ian coron m i l  Je ; .

I t ji 1 mi show s .that the  a sse ssm e n t fo rm u la  based on a f a i r  m arket v a lu e  p e n a l iz e s  
the  p ro p e r ty  n im er in  In u v ik ,  a s  it  d oe s not compare w i t h  the  a c t u a l  v a lu e  to  

.. :o»roc!r suoi.iitjj .» C a n a d ia n s  re c e iv e .  The p ro p e r ty  owner in  In u v ik  pays
h ig h  t r a n sp o r t . it  ion  and b u i l d in g  c o s t s  and i t  i s  s u b se q u e n t ly  taxed  on th o se .

. Jn..term s .of the  e m l  income the r e s id e n t  o f  In u v ik ,  even on le s s e r  m i l l  
r a te ,  p ays  by f a r  mure on the  t o t a l  c o s t  o f accom m odation and w i t h  o th e r  h ig h  

. -expeaecn loan - d is p o s a b le  income than  h i s  so u th e rn  c o u n te rp a r t .

-» • „лг.-;; -i k rr;„; id e re d  o n ly  t hose  who have a t id y  incom e and the
« r^ a rp ü ît u i i- .ü  iinuu -eg - p 'o te n b ia l.. T he re  i s  a c o n s id e ra b le  segment o f  I n u v i k * s  

^_pop«»iat_inn w h ich  has v e ry  low  o r  no incom e a t  a l l ,  but depends on v a r io u s  typ e s  
....«/-ЛЛС.5.Я.1...*»««*<«t.’ srr. to  ge t by. That p a r t i c u l a r  s o c io -e c o n o m ic  p rob lem  i s  no t 
. even app roached  by .the above . a n a l y s i s .

.•„ITie.vcra.elutfiKn ..is ;Lhat 1 Ijc tax-base of Inuvik is exploited to the utmost in 
••McuNjfs >>/• ihr* ci.j J./en's ability to pay, and this should be a guiding yardstick 

.. л..':&зг.гтиг-й.,.1> •i?.ni j « «a policy. Any increment in revenues could only come from 
;x.-ori,,r-Vj:l,ir..-l l.iiw .h-vsc. The question is whether this expansion could
. ,,сгт л -r.iv.o « ч-ьлЬ.:..•> j-e- ef.itr- the revenues for reasonable administrative per­

formance of Municipal Government, and whether it will generate enough borrow- 
. ..-lug-.powar..for..some r>f tbe.uint.icipated major capital expenditures. The pertinent 
. .in- -.‘•.•eàJ-, 'vluither with the increased debt burden the mill rate could
. ..remain the? t*̂ m̂ ;: :without- red*>cing the level of necessary municipal services.
.-..J'o . i l l u s t r a t e  the- g ro w in g  demand fo r  m u n ic ip a l  s e r v ic e s  a s  in d ic a t e d  by the  

s t a f f  re q u ire m e n ts  the  e x i s t i n g  and the  fu tu re  m u n ic ip a l  employment sh o u ld  be 
„..„compared ..... Т.ь«. p ro je c te d  fu tu re  employment in  m u n ic ip a l  a d m in is t r a t io n  i s

tiM-soHjj.tlob'.xiT ' 7 S 0 0 , a s a m atte r o f  f a c t ,  most o f  the  p ro je c te d  
jnniviп 'р я !  -;at.aff w i l l  .ho re q u ire d  a lm o st im m e d ia te ly  to  f i l l  the e x i s t i n g  gap s.

TABLE I I I

P ro je c te d  S t a f f  R equ irem ents

E st im a te d
.-P o s it io n  • P re se n t S a la r y  ($ ) P ro je c te d S a la r y  ($ )

..General  ..Ad m in is t r a  t. io n  

■л,. S e c r e t a r y УM anager ■ . -  1

, .[A s s is t a n t . . S e c re ta ry / M a n a g e r  1

lîonïcUccjrt-îf •• ....... 1

.„Counter vl.pfV. 1

1 8 ,000 1 1 8 ,0 0 0

15 ,0 0 0 1 1 5 ,0 0 0

8 ,9 0 0 1 8 ,9 0 0

6 ,500 2 1 3 ,0 0 0



P o s i  t io n P re se n t S a la r y  ($ ) P ro je c te d

(
E s t  im ated 
S a la r y  ($ )

S e c r e t a r y / T y p is t N i l - 2 1 5 ,6 0 0

K i l n  C le rk N i l - '  1 6 ,0 0 0

G e n e ra l C le r k N i l - 3 2 1 ,0 0 0

E n g in e e r N i l __L — 1 1 8 ,0 0 0

TOTAL 4 4 8 ,4 0 0 12 1 1 5 ,5 0 0

P u b l ic  W orks ( In c lu d in g  W ater and Sewer S e r v ic e )

W orks S u p e r in te n d e n t N i l - 1 1 5 ,0 0 0

Labou r Foreman 1 12 ,000 3 1 84 ,0 00

L a b o u re r s 12 9 6 ,000 23 3 3 ,0 0 0

Equipm ent O p e ra to r 1 11,000 3 33 ,000

B u i ld in g  In s p e c t o r N i l - 1 1 2 ,0 0 0

D ra ftsm an N i l 1 1 0 ,0 0 0

TOTAL 14 1 19 ,000 32 2 9 0 ,0 0 0

P r o t e c t io n  to  P e r so n s  and P ro p e r t y  ( F i r e and P o l i c e )

F i r e  C h ie f 1 1 5 ,000 1 1 5 ,0 0 0

A s s i s t a n t  F i r e  C h ie f N i l - 1 1 2 ,0 0 0

F irem an  ( f u l l - t im e ) N i l - 6 6 0 ,0 0 0

Bylaw  In s p e c t io n  O f f i c e r 1 1 2 ,000 4 4 8 ,0 0 0

TOTAL 2 27 , 000 12 1 3 5 ,0 0 0

R e c re a t io n  Departm ent

D i r e c t o r 1 15 ,000 1 1 5 ,0 0 0

A s s i s t a n t  D i r e c t o r N i l - 1 1 2 ,0 0 0

Swimming P o o l In s t r u c t o r N i l - 1 1 0 ,0 0 0

L i f e  G uards and S u p e r v is o r s N i l - 3 2 4 ,0 0 0

P la y g ro u n d  S t a f f N i l - 3 2 1 ,0 0 0

A rena  M anager 1 1 0 ,000 1 1 0 ,0 0 0

Ic e  M aker 1 8 ,0 0 0 1 8 ,0 0 0
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P o s i t i o n P re se n t S a l a r y  ($ ) P ro je c te d

E s t im a te d  
S a l a r y  ($ )

C a re ta k e r 1 7 ,000 1 7 ,0 0 0

M a in tenance  Man 1 8 ,50 0 1 8 ,5 0 0

TOTAL 5 4 3 ,5 0 0 13 1 1 5 ,5 0 0

GRAND TOTAL 25 2 42 ,9 00 69 6 5 6 ,0 0 0

(1 )  A l l  above e s t im a t e s in  c o n s t a n t  1973 d o l l a r s .

W i t h in  the  next th ree  to f i v e  y e a r s  (b ro a d ly  e s t im a t in g )  the u p g ra d in g  o f  
p re se n t  a d m i n i s t r a t i v e  o r g a n i s a t i o n  and meeting o f  f o r e s e e a b le  needs w i l l  
r e q u i r e  i n  1973 d o l l a r s ,  an a d d i t i o n a l  $413,100  o f  m u n ic ip a l  p a y r o l l .  What t h i s  
f i g u r e  w i l l  r e p re s e n t  i n  1978  d o l l a r s ,  at the p re se n t  r a t e  o f  i n f l a t i o n  i s  
v e r y  d i f f i c u l t  to p r e d i c t  e x c e p t in g  that i t  w i l l  bo much h i g h e r .  In  a d d i t i o n ,  
th e re  w i l l  be 44 p e r so n s  more on the s t a f f  and i f  the p re se n t  c o n d i t i o n s  
c o n t in u e ,  the Town w i l l  have to p ro v id e  and s u b s i d i z e  t h e i r  accommodation.
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I I I .  CAPITAL COST REQUIREMENTS

BU ILD ING S  AND EQUIPMENT

The e x p a n s io n  o f  the Town w i l l  r e q u i r e  the e x p a n s io n  o f  m u n ic ip a l  f a c i l i t i e s ,  
w h ich  a re  at the p re se n t  t o t a l l y  inadequa te  and ove rc row ded . The Town H a l l  
c o n s i s t s  o f  one medium s i z e  g e n e ra l  o f f i c e ,  wh ich  w it h  th re e  p e r so n s  i s  
o ve rc row ded ,  and one sm a l l  room f o r  the s e c re ta ry -m a n a g e r .  The f i r e  h a l l  
p o r t i o n  i s  a l a r g e  s i z e  doub le  ga rage  a t t a c h e d  to  and fo rm ing  p a r t  o f  Town 
H a l l .  C o u n c i l  m eet ing s  a re  he ld  in  the r e s e a r c h  c e n t re ,  w h ich  i s  i n  a s e p a r a t e  
b u i l d i n g  -  c o n se q u e n t ly ,  the a c c e s s  to f i l e s  o r  to s t a f f  d u r i n g  the m ee t in g  i s  
im p o s s i b l e .  W h i le  the co m b in a t ion  o f  the  ga ra ge  and workshop i s  new, i t  i s  o f  
a sm a l l  s i z e  and in ade qu a te  to p ro v id e  adequate  s t o r a g e  and w o rk in g  space  f o r  
the  e x i s t i n g  equipment'.

The  e s t im a t e  was p repared  to  dete rm ine  the c a p i t a l  c o s t  o f  b u i l d i n g s  and 
equ ipment re q u i r e d  f o r  a p o p u la t i o n  l e v e l  o f  7000. There  i s  however, an 
imm édiate  need fo r  a major p a r t  o f  t h i s  e x p e n d itu re  i n  o r d e r  to upgrade  the  
e x i s t i n g  d e f i c i e n c i e s .

TABLE IV

M u n i c i p a l  C a p i t a l  Requ irem en ts

F a c i l i t y

G e n e ra l  A d m in i s t r a t i o n

New Town H a l l

O f f i c e  and B u i l d i n g  Equipment 

TOTAL 

P u b l i c  Works

E x p a n s io n  to Garage and Workshop

A d d i t i o n a l  M ach in e ry  and Equipment

Grader 
Loade r  
3 T ru c k s  
C a t e r p i l l a r
Pavement, S t r e e t  C le a n in g  Equipment 
R e g u l a t i o n  S a n i t a t i o n  T ruck

E s t im a te d  C o s t  (1) 

$

300 ,000

2 8 ,000

328 ,000

75 ,000

4 0 .0 0 0
2 5 .0 0 0
4 5 .0 0 0
50 .000
6 0 .0 0 0  
33 ,000

TOTAL 3 28 ,000
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F a c i l i t y E s t im a te d  C o s t s  (1 )

P e r s on s  and P r o p e r t y - P r o t e c t i o n  -  ( P o l i c e  and F i r e )

P r o v i s i o n  o f  Two F i r e  S t a t i o n s

Two Pum per'P i r e 'T rucks

Two P o l i c e  C r u i s e r  Ca rs

..Police .Department ..Equipment

. ... ..TOTAL- - . • • . • • • • •

;* V ‘ “ f?) .! ’.
R e c r e a t i o n a l  F a c i l i t i e s  4

9 0 ,0 00

77.000

10.000 

5,000

182 ,000

. -n . * . . - • f .... r 1-, •* .
A. I Ю L*

>«rtw..n i «аа 1 Facilll.-L-y-'.
( t h re e  p la y g r o u n d s ,  deve lopment ol two 
-p loy î i f f i i i i» .• - i i i r c e  s m a l l  s h e l t e r s )

.f •' " t o t a l - ’ • ' ■

GUANO TOTAL

3 00 .000

1 0 0 . 0 0 0  

400 ,0 0 0

1 ,2 3 8 ,0 0 0

' j f î ü w l r ‘.~( i  ). £ s t i a a t e a a :& а « Ы * о п  1 9 7 3  c o s t s  .
(2) E x c lu d e s  g e n e ra l  l a n d s c a p i n g  o r  deve lopment programme.

: . ' A l l  the- f i g u r e s  based on the  e s t im a t e s  p repa red  by the Town.

.’ u l  4 .1  ! i‘r..4 lu i'p  'RuADS

4 -rr-.v?'j t.... ; r , , * yiitr ,g -r l in  m u n i c i p a l  b u i l d i n g s  and equipment t h e re  i s  the  
ue*tî . . io~p rov ide  adequate  u t i l i t y  s y s te m s  and ro a d s .  T h i s  w i l l  be th e  m ajo r

•rscrpauP.i.on. -and i t  i s  n e c e s s a r y  to  e s t im a te  the  c a p i t a l  c o s t s  
and m a in tenance  c o s t s  o f  the se  expanded f a c i l i t i e s .

.Upgrad ing  the E x i s t i n g  Water and Sewerage System

- .7uc.4<bject o f  the  p roposed  e x p e n d i t u r e s  on the e x i s t i n g  w ate r and sewerage  
;^Fy3!+fim.Jn. Tjiuvi.k . i s  .r.o .upgrade the p i p i n g  ne tw ork  to  the  s t a n d a r d s  e s t a b l i s h e d  
-by -гдч*:* i-rhe re q u ir e m e n t s  o f  g o v e r n in g  a g e n c ie s .  The
Towi'r 'o f J . j iu v ik ’h a s 'g i row n 'T t ip id . ly and i s  faced w it h  a c o n t i n u i n g  p rob lem  o f  
y.pgr.t.lf.rig : l to u t i r i t y  s y s te m s  to meet the demands o f  a s t e a d i l y  i n c r e a s i n g  
p o p u l a t i o n .  The e x p a n s io n  o f  s e r v i c e  i s  h in d e re d ,  i n  p a r t ,  by the in ade qu ac y  
,r»f rh/? ...e.xi.c 11n g I 'b v s i c a   ̂ p la n t  w h ich  was o r i g i n a l l y  d e s ig n e d  to  s e r v e  an 
•ni t--îTnafT> ~ p n n n ~i л <• fin n f . n n . 1 y .  /0П0. The d e t a i l s  o f  the  work (and c o s t s )  r e q u i r — 
ved.rto :mpgr.adn the e x i s t i n g  sy stem  a re  g i v e n  i n  d e t a i l  i n  a r e p o r t  by A s s o c i a t e d  
Ffog j p ppT-i’pp S p t v i г р ч  L t d .  to the N o r th e rn  Canada Power Com m iss ion  dated
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Ja n u a ry  1.973 and e n t i t l e d :  "W ate r  and Sewage Sy s tem  A n a l y s i s ,  Town o f  I n u v i k ,  
Northw est  T e r r i t o r i e s . "  T h i s  s e c t i o n  s im p ly  p a r a p h ra s e s  p a r t s  o f  the  recommend­
a t i o n s  o f  tha t  r e p o r t .

I t  must be noted th a t  a l l  c o s t s  a re  p r o j e c t e d  from h i s t o r i c a l  c o n s t r u c t i o n  
r e c o r d s  i n  I n u v i k  and no a ccoun t  has been taken  o f  p o s s i b l e  t e c h n o l o g i c a l  
im p ro vem en ts .

The w ate r  s o u rc e  (H idden  hake) and the  t r e a t e d  w ater s t o r a g e  f a c i l i t i e s  a re  
b a r e l y  adequate  to  s a t i s f y  the  r e q u i r e m e n t s  o f  the  e x i s t i n g  p o p u la t i o n .  An 
8 - i n c h  p i p e l i n e  from the Ea s t  Channe l  o f  the  M ackenz ie  R i v e r  i s  deemed v i t a l  
to  the  c o n t in u e d  s a fe  o p e r a t i o n  o f  the sy stem . A l s o ,  a d d i t i o n a l  t r e a t e d  
w ate r  s t o r a g e  i s  recommended to  h a n d le  f i r e  f low  demands and raw w a te r  s u p p ly  
down time.

Some p a r t s  o f  the e x i s t i n g  w ate r  d i s t r i b u t i o n  p i p i n g  a re  a l s o  in a d e q u a te  to  
s a t i s f y  the  p re se n t  re q u ir e m e n t s .  S m a l l  p o r t i o n s  o f  the 6 - i n c h  main w i l l  
have to  be re p la c e d  w ith  8 - i n c h  and a l l  the e x i s t i n g  4 - i n c h  p i p i n g  w i l l  have 
to  be re p la c e d  w i t h  6 - i n c h .

The e x i s t i n g  sewerage  p i p i n g  r e q u i r e s  u p g ra d in g  i n . s p e c i f i c  a r e a s .  Two s h o r t  
l e n g t h s  need to be i n c re a s e d  i n  s i z e  to  h a n d le  the  a d d i t i o n a l  f l o w s  th a t  have 
r e s u l t e d  from the p re se n t  deve lopment i n  the  west end o f  Town. P e rh ap s  most 
u rg e n t  o f  a l l  i s  the u p g ra d in g  o f  the  sewerage  o u t f a l l  main from an 8 - i n c h  to 
a 1 4 - in c h  d ia m e te r  p ip e .  The p r e se n t  o u t f a l l  main i s  s e r i o u s l y  o v e r lo a d e d .

The past piecemeal approach to utility upgrading (and expansion) must.not 
continue. Only by a well planned, well financed, and conscientious approach 
can the development constraints imposed by the existing utility key to the 
successful future development of the Town and elimination of these constraints 
must be attended to immediately.

Upgrading of ExIs ting Roads

The i n t e n t i o n  o f  the p roposed  work  on the e x i s t i n g  ro a d s  i s  to  im prove  t r a f f i c  
f low  th rou gh  the downtown a rea  and to  im prove  the s ta n d a r d  o f  a l l  r e s i d e n t i a l  
and a r t e r i a l  s t r e e t s .  T h i s  p rogram  i n  i t s  u l t im a t e  e x te n t  e n t a i l s  p a v in g  
a p p ro x im a te ly  1 .5  m i le s  o f  the M a ck e n z ie  Road, u p g ra d in g  and r e g r a v e l l i n g  a l l  
s t r e e t s ,  u p g r a d in g  the s u r f a c e  d r a in a g e  sy stem , p r o v i s i o n  o f  s i d e w a l k s  a l o n g  
a l l  r e s i d e n t i a l  s t r e e t s  and deve lopm ent o f  an a l t e r n a t e  a r t e r i a l  road  p a r a l l e l  
to the  M ackenz ie  Road.

P a v i n g  o f  the  M acke n z ie  Road w i l l  g r e a t l y  improve t r a f f i c  f low  th rou g h  the 
main b u s i n e s s  d i s t r i c t  o f  the Town. On the o t h e r  hand paved main road  w i l l  
impose r e s t r i c t i o n s  on some ty p e s  o f  t r a f f i c  w h ic h  can cau se  damage to the 
roadway. T h e re fo re  i t  i s  recommended tha t  b e fo re  the M a cke n z ie  Road I s  
paved the a l t e r n a t e  e a s t -w e s t  a r t e r i a l  road sh o u ld  be c o n s t r u c t e d .  C o n s t r u c t i o n  
o f  t h i s  road  m o s t l y  r e q u i r e s  improvement o f  e x i s t i n g  s t r e e t s  and b u i l d i n g  o f  
about 1700 fee t  o f  new roadway.

W i t h in  the e x i s t i n g  to w n s i t e  t h e re  a re  many a re a s  where s u r f a c e  d r a in a g e  
p rob lem s a r e  e v id e n t ,  p a r t i c u l a r l y  d u r i n g  s p r i n g  b reakup . As deve lopment
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.pmcoedj; '„and the d e n s i t y  o f  b u i l d i n g s  i n c r e a s e s  th e se  p rob lems w i l l  i n c r e a s e  
u n le s s  p o s i t i v e  s t e p s  a re  taken  to e s t a b l i s h  and to c o n t r o l  the  o v e r a l l  

. ff. . f fa ro  л Гп * п л С>. гт- y - . r r m .  .. In  the  b u d g e ta r y  e s t im a t e s  an a l lo w a n c e  f o r  t h i s  work  
.has been made wh ich  includes s t r u c t u r e s ,  d i t c h i n g  and f i l l i n g .

.Within;.the n e x t  ..tbr.ee y e a r s  i t  i s  p rop o se d  to  im prove  the s t a n d a r d  o f  a l l  
• - s h e  j - c s i d e n t d a i  . s t r e e t s .  The e x i s t i n g  s t r e e t  embankments a r e  g e n e r a l l y

i n  a s t a b l e  c o n d i t i o n ,  bu t  the  s u r f a c i n g  on Ilium has  d e t e r i o r a t e d  c o n s i d e r a b l y ,  
r.rT<--1oo r^...T-ni i and r e s u r f a c i n g  program  i s  recommended. A t  the  same

" t i m e  i t  i s  s u g g e s t e d  th a t  i n s t a l l a t i o n  o f  s i d e w a l k s  sh ou ld  be c o n s id e r e d .  I n  
■ ч-ь» «.aHmai-nc nr. r . l b m n c c  has been i n c lu d e d  f o r  a wooden s id e w a l k  on  one s id e  
„nfL.the „ st ree t : . The. s id e w a lk  a lo n g  the M a cke n z ie  Road would be paved p ro v id e d  

—f — •>.-*t T , v.J. "  XTs-ibrJ. c. ..i-Tp lemon i c 'd .

„„Cost o f  p a v i n g  the M ackenz ie  Road i s  r e l a t i v e l y  h i g h  compared to  c o s t s  f o r  
t^ rbt i i’r-rrrvnrk*_in s o u t h e r n  Canada. A l t h o u g h  e v e n t u a l l y  d i f f e r e n t  m ethods o f  
construction m ig itV  be i n v e s t i g a t e d ,  f o r  e s t im a t i n g  p u rpo se s  an i n s u l a t e d  

•roadbed d e s i g n  was u sed .  C o s t s  o f  the v a r i o u s  components o f  the  road  were 
^ i c l ^ r ' o b t a v w e d  - a v a i l a b l e  c o s i v i n  I n u v i k  o r  were d e r iv e d  by a d j u s t i n g
c o s t s  from p r o j e c t s  e l s e w h e re .  The c o s t  wh ich  comes to about $ 2 , 0 0 0 , 0 0 0  per 

r r u t l J x ' - T v U i v i n ' . U ? * - . f o o t  * e >  roadw ay, c u rb s ,  and one s id e w a l k .  E v e n t u a l l y  
. - - y . *.!r . r . : £ r . - r m a y  be made, such  a s  p r o v i d i n g  a n a r ro w e r  roadway

. Methods •.of-constxuction. on e x i s t i n g ,  road improvements do no t  p r e s e n t  any 
e x c e p t i o n a l  problems.. M a t e r i a l s  used f o r  improvements  would  be the  same as 

.••siiii,4«-.TH«cubeûd 't lu î '**Bectiün o f  W  road  c o n s t r u c t i o n .  I n  the  e s t im a t e s  p r i c e s  
o f  m a t e r i a l s  used f o r  road im provements  were the  same as th o se  used f o r  new

. . .T t . shon Jd ^^c ^ io te d  th a t  a s  i n  o t h e r  e s t im a t e s  i t  ha s  been assumed th a t  
• * ro a d 'm a t e r ia l s  " w i l l  come from the M i n i s t r y  o f  T r a n s p o r t  q u a r r y  nea r  the  a i r p o r t .

. ;<nrl .D ra inage . . . . .

C o n s t r u c t i o n  o f  new ro a d s  and d r a in a g e  f a c i l i t i e s  c o v e r s  road  c o n s t r u c t i o n  i n
• v o û d i v ts ic r . '-and  a l l  r o a d s  i n  S t a g e s  I I  and I I I .  E s t im a t e s  
- a re -b a se d  on  the. la y o u t  o f  the  M o b i le  Homes S u b d i v i s i o n  as  i t  i s  b e in g  p r e s e n t -
• •lv' ’-’(3M rvc '5rcu-. ' "” S tage  ̂  II-^ctr titre te s  -are based  on a t e n t a t i v e  l a y o u t  w h ic h  i s
* ' g o v e r n e d -m o s t l y  by d e s i g n  o f  the u t i l i d o r  s y s t e m  and by t o p o g r a p h i c a l  f e a t u r e s .

S ta g e  TIT. e s t im a t e s  a re  not r e la t e d  to any s p e c i f i c  a rea  o r  any  d e f i n i t e  l a y o u t .  
..■E’lTf-tTnn’rp i ; - f n r  f T i s • st age a r c  an e x t r a p o l a t i o n  o f  q u a n t i t i e s  c a l c u l a t e d  f o r  

. .-.Stage JT J . .

'"El\*trasuriOiT’trf'"!rivfe"■eirviTtnTiiiunLc.l-Impact of development clearly indicates that 
* oouttvjTlcù"dnu t;r a.*/•'niotfi*uus. can assure any reasonable success in
-Tiiiui.'jiijfi.'...; itiГ ~ülæ -undeveloped ateu, most of which falls within Stages II and 
'• ••‘TwpeT'iencc :gained on highway projects has demonstrated that roads 
'•■covirutTatrtwd "on fine grained high ice content soils caused very pronounced 
“bciv.j.ctuciit.d uuliu  ̂ »̂*e iuiuiiil years of servxce. Ibis problem cannot be

...a \ ----- ’... ' f i l - l j - a s i n g  s t a b l e  m a t e r i a l s  i s  b u i l t  to  a h e i g h t  o f  f i v e
— to e i g h t  feet. A h e i g h t  o f  f i l l  o f  t h i s  m agn itude  i s  not c o n s id e r e d  p r a c t i c a l  
'^or^-ûüüsr s i - r e s t s  -w it h in  Li.e Town. A p r a c t i c a l  app ro ach ,  t h e r e f o r e ,  h a s  to
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c o n s i d e r  s ta y e d  methods o f  road c o n s t r u c t i o n  and predovelopment o f  r o a d s  and 
b u i l d i n g  s i t e s  s e v e r a l  y e a r s  ahead of u t i l i t y  c o n s t r u c t i o n  and occupancy  o f  
the  la nd .

S taged  c o n s t r u c t i o n  e n t a i l s  p l a c i n g  of f i l l  to  a depth  wh ich  w i l l  c a u se  some 
thaw ing  under i t  and wiJ.1. r e s u l t  i n  s e t t l e m e n t .  T h i s  method r e s u l t s  i n  
rep lacem ent o f  i c e  (which  m e l t s )  i n  the top 12 to  24 in ch e s  o f  the 
o r i g i n a l  s o i l  by ( i l l  m a t e r i a l ,  i n  the p r o c e s s  a l s o  the thawed s o i l  below 
the  f i l l  becomes com pressed .  A f t e r  t h i s  s t a g e  the se t t le m e n t s  a re  e x t r e m e ly  
p ronounced. D u r in g  the  next yea r  a d d i t i o n a l  m a t e r i a l s  shou ld  be p la c e d  and 
th e  road  may now be su r fa c e d  w ith  g r a v e l .  D u r in g  subsequent y e a r s  the  road 
w i l l  be s u b je c t  to s e t t l e m e n t s  w h ich  w i l l  d e c re a se  w ith  time. Three  to  f o u r  
y e a r s  a f t e r  i n i t i a l  c o n s t r u c t i o n  s t a b l e  roadbed can be expected.  I t  s h o u ld  
be noted  th a t  the se  p r o g r e s s i v e l y  im p ro v in g  c o n d i t i o n s  can o n l y  o c c u r  a s  
l o n g  a s  road c o n s t r u c t i o n  and o t h e r  work i n  the v i c i n i t y  do no t  d i s r u p t  
s u r f a c e  d r a in a g e ,  s i n c e  such d i s r u p t i o n  can cau se  v e r y  adve rse  c o n d i t i o n s  
e f f e c t i n g  the road .

I n  c a s e s  where t im in g  o f  development does not a l l o w  staged  c o n s t r u c t i o n  the 
d i f f i c u l t i e s  o f  se t t le m e n t  cannot  be a vo ided  and w i l l  have to  be s o l v e d  
w h i l e  b u i l d i n g  c o n s t r u c t i o n  and o t h e r  deve lopment i s  underway. I f  a t  a l l  
p o s s i b l e  t h i s  app roach ,  o f  s t a r t i n g  a l l  c o n s t r u c t i o n  a c t i v i t i e s  s im u l t a n e o u s l y  
s h o u ld  be a vo id e d .  The recommended method i s  to  deve lop  ro ad s  and b u i l d i n g  
pads  two o r  p r e f e r a b l y  th ree  y e a r s  i n  advance o f  u t i l i t y  and b u i l d i n g  
c o n s t r u c t i o n .

The s o u r c e s  o f  f i l l  m a t e r i a l s  f o r  r o a d s ,  u t i l i d o r  f i l l s ,  and development o f  
l o t s  a re  l im i t e d  in  the I n u v i k  a r e a .  The p i t  near  Town i n  1972 was e s t im a te d  
to  c o n t a in  2 50 ,000  c u b ic  y a rd s  o f  m a t e r i a l  w h ich  i s  d e t e r i o r a t i n g  i n  q u a l i t y ,  
a s  t h i s  s o u rc e  i s  b e in g  e xhau sted .  The most econom ica l  sou rc e  o f  m a t e r i a l  wh ich  
can s a t i s f y  the p ro j e c t e d  re q u ire m e n ts  i s  the M i n i s t r y  o f  T r a n s p o r t  q u a r r y  
ne a r  the  a i r p o r t .  T h i s  sou rc e  has  been e s t im a ted  to  c o n ta in  6 , 0 0 0 , 0 0 0  c u b ic  
y a r d s  and s h o u ld  be adequate  to  s u p p ly  the  needs o f  the Town w h ich  a r e  e s t im a ted  
a t  3 , 0 0 0 ,0 0 0  c u b ic  y a rd s  up to and i n c l u d i n g  S ta g e  I I I .  E s t im a t e s  f o r  
i n d i v i d u a l  s t a g e s  i n d i c a t e  the  f o l l o w in g  requ irem en ts :

S ta g e  I  -  4 00 ,0 00  c u b ic  y a rd s
S tage  I I  -  1 , 2 5 0 ,0 0 0  c u b ic  y a rd s
S tag e  I I T  -  1 , 3 5 0 , 0 0 0  c u b ic  y a rd s

I t  s h o u ld  be noted tha t  the above e s t im a t e  o f  re q u ire m e n ts  c o n s i d e r s  o n l y
t o w n s i t c  deve lopment and does not i n c l u d e  any m a t e r i a l  r e q u i r e d  fo r  i n d u s t r i a l  
deve lopm ent.  I n d u s t r i a l  demand i s  im p o s s i b l e  to  e s t im a te  w ith  any d e g re e  o f  
a c c u r a c y  but i t  c ou ld  app roach  the amounts r e q u i r e d  by the Town o r  e ven  exceed 
them. These  c o n s i d e r a t i o n s  im p ly  tha t  by the time the Town i s  d eve loped  to  
accommodate a p o p u la t i o n  o f  1 0 ,000  the q u a r r y  nea r  the a i r p o r t  i s  l i k e l y  to  he 
e x h a u ste d ,  and then m a t e r i a l s  from o th e r  s o u r c e s  a lo n g  the M ackenz ie  H ighway 
would have to be used .

O b v i o u s l y  the  p roven  m a t e r i a l  s o u r c e s  a r e  adequate  f o r  p roposed  Town e x p a n s io n  
b u t  they  a re  l im i t e d  and, t h e r e f o r e ,  to a s s u r e  adequate  and c o n s t a n t  s u p p l y  at
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econom ic p r i c e s ,  f i r m  c o n t r o l  and management o f  the s o u r c e s  I s  r e q u i r e d #  I t  i s  
recommended th a t  the  Town sh o u ld  o b t a i n  c o n t r o l  o f  the  q u a r r y  n e a r  the  a i r p o r t ,  
o r  r e s e r v e  a t  l e a s t  3 ,0 0 0 ,0 0 0  c u b ic  y a r d s  from t h i s  s o u rc e  s t r i c t l y  f o r  i t s  
own u se .

S i n c e  the  m a t e r i a l  from the p i t  near Town i s  p oo r  in  q u a l i t y  and l im i t e d  i n  
q u a n t i t y ,  t h i s  s o u rc e  sh o u ld  be phased  o u t .  C o n s i d e r a t io n  s h o u ld  be g i v e n  
to  r e c l a im in g  t h i s  a re a ,  w h ich  c o v e r s  about ?u  a c re s ,  to r  i n d u s t r i a l  u se .
By d e v e lo p in g  an a re a  w h ich  a l r e a d y  c o n t a i n s  some g r a v e l ,  a d d i t i o n a l  g r a v e l  
r e q u ire m e n ts  f o r  s i t e  development can be reduced. Some p o r t i o n s  o f  t h i s  p i t  
can remain  a s  s o u r c e s  o f  s i l t y  m a t e r i a l  f o r  la n d s c a p in g .

The d e s i g n  o f  the road embankment a s  p rop o sed ,  r e q u i r e s  p l a c i n g  o f  a f i l l  o v e r  
the  e n t i r e  w id th  o f  the road. The recommended method o f  c o n s t r u c t i o n  i s  to 
p la c e  a f i l l  two fe e t  deep ove r  the e n t i r e  r i g h t - o f - w a y  and then to b u i l d  the  
road  embankment on top  o f  t h i s  f i l l .  The i n i t i a l  low p o r t i o n  o f  the f i l l  wou ld  
e v e n t u a l l y  form the d i t c h  a f t e r  the h i g h e r  f i l l  i s  p la ce d  on the a d ja c e n t  l o t s .
I t  i s  recommended th a t  the  f i l l  on the  l o t s  be p la c e d  at the  t ime the ro a d s  
a re  b u i l t .

When making e s t im a t e s  an a l low ance  was made, to  some e x te n t ,  f o r  poo r  t e r r a i n  
c o n d i t i o n s  i n  the p roposed  M o b i le  Homes S u b d i v i s i o n .  In  t h i s  a re a  h i g h e r  than  
ave rage  f i l l s  w i l l  have to  be p laced  due to a v e r y  h i g h  i c e  c o n te n t  i n  the 
s o i l .  A rea  cove red  by S tag e  I I  has t e r r a i n  v a r i a t i o n  w i t h i n  i t s  l i m i t s  wh ich  
m igh t  e f f e c t  road c o n s t r u c t i o n ,  however f o r  e s t im a t in g  p u rpo se s  i t  was assumed 
to be u n ifo rm .  The i n i t i a l  depth  o f  f i l l  f o r  t h i s  a re a  has been e s t im a te d  a t  d,5 
fe e t .  O f  t h i s  t o t a l  f i l l  about 1/3 o r  more can be expected  to s i n k  i n t o  the 
e x i s t i n g  ground as p e rm a fro s t  i s  d i s t u r b e d  by c o n s t r u c t i o n  a c t i v i t i a s .

New San i t a r y  System

U t i l i d o r s  s e r v i n g  the p r e s e n t l y  undeve loped  a rea  w i l l  f u n c t i o n  a s  e s s e n t i a l l y  
an independent  sy stem  a l t h o u g h  the re  w i l l  Ь :  s e v e r a l  c o n n e c t io n s  from the 
new area  to  the  p re se n t  sy stem . The u t i l i d o r  sy stem  s e r v i n g  S t a g e  I I  and the 
M o b i le  Homes S u b d i v i s i o n  i n  S tage  I  w i l l  have a t r u n k  main w ate r  s u p p l y  l i n e  
and a t r u n k  sewer o u t f a l l  l i n e .  I t  i s  p roposed  to  l o c a t e  th e se  two m ain  
l i n e s  i n  the same u t i l i d o r  r u n n in g  g e n e r a l l y  from  c a s t  to w est .  The t r u n k  
w ate r  main would be o f  l a r g e  d iam ete r  near the e a s t  end and p r o g r e s s i v e l y  
d e c r e a s i n g  g o in g  westward .  The o p p o s i t e  s i z i n g  a p p l i e s  to the  sewer, w i t h  the  
l a r g e s t  d iam ete r  o c c u r r i n g  at  the w est  end o f  the  system.

C o n s i d e r a t io n  has been g i v e n  to p r o v id e  the  t r u n k  main u t i l i d o r  w i t h  h e a t  to 
p re ven t  f r e e z i n g  o f  w ate r  m a in s .  T r a c i n g  t h i s  u t i l i d o r  w it h  hot w ate r  l i n e s  
m ight p rove  to be the  most econom ica l  way o f  p r o v i d i n g  heat.  I f  t h i s  method 
p ro v e s  im p o s s i b l e  then h e a t in g  may be p ro v id e d  a t  a h i g h e r  c o s t  by i n s t a l l a t i o n  
o f  b o i l e r s ,  heat e xchange s ,  c i r c u l a t i o n  pumps, re t u rn  l i n e s ,  and o t h e r  r e l a t e d  
e qu ip m e n t .

Aside from the main trunk utilidor the remainder of the water system is to be 
heated by constant circulation during cold weather months. Up to the end of
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S ta g e  I I  the  p roposed  d e s i g n  a l l o w s  c o n t r o l l e d  c i r c u l a t i o n  in  s i x  s e p a r a t e  
and independent  p o r t i o n s  o f  the sy stem  wh ich  form s e p a ra te  n e ig h b o rh o o d s .
B re a k in g  up the sy stem  i n t o  in d e p e n d e n t l y  s e r v i c e a b l e  n e ig h b o rh o o d s  mo e s  
e conom ic a l  e x p an s io n  p o s s i b l e .  I n  most i n s t a n c e s  i t  w i l l  even be p o s s  * . 
to c o n s t r u c t  o n l y  p a r t i a l  e x t e n s i o n s  i n  any s i n g l e  ne igh bo rh o od .  I t  s h o u ld  
a l s o  be noted th a t  i t  w i l l  be p o s s i b l e  i n i t i a l l y  t o  op e ra te  w i t h  o n l y  P r i o n s  
o f  the  main u t i l i d o r  c o n s t r u c t e d .  T h i s  means tha t  t h i s  main u t i l i d o r  does  not 

have to  be b u i l t  a l l  a t  once ,  but can be phased i n t o  up 10 
P h a s in g  however w i l l  p r e se n t  a few p rob lem s p a r t i c u l a r l y  i n  the «ob^ c “ ° 
a rea  where some temporary  h e a t in g  and pumping f a c i l i t i e s  w i l l  have to  be p ro v id e d .

For the main t r u n k  u t i l i d o r  the s t a n d a r d  m eta l type  o f  d e s i g n  w i l l  be most 
s u i t a b l e ^ p a r t i c u l a r l y  i f  hot w ate r l i n e s  a re  used to  d i s t r i b u t e  h e a t.Estimates 
of c o s t s  f o r  t h i s  t r u n k  l i n e  have been c a l c u l a t e d  on the b a s i s  o f  c u r r e n t  
c o s t s  f o r  t h i s  type o f  u t i l i d o r .  For l a t e r a l  u t i l i d o r s  p r i c e s  a re  based  on  
a c t u a l  c o s t s  p a id  fo r  wood box type  u t i l i d o r  c u r r e n t l y  b e in g  b u i l t  by the 
Town. T h i s  f a c t  docs  not n e c e s s a r i l y  im p ly  tha t  th e  wood box type u t i l i d o r s ,  
w h ich  a re  b e in g  b u i l t  now, w i l l  be most s u i t a b l e  i n  the fu t u re .

I n  the undeve loped  a re a ,  where s o i l  c o n d i t i o n s  a re  c o n s id e re d  poor Pa ^ i c u l a r  
a t t e n t i o n  w i l l  have t o  be pa id  to the u t i l i d o r  f o u n d a t io n s .  P l a c i n g  °J ^ 1 .1® 
a lo n g  the u t i l i d o r  l i n e s  two o r  th ree  y e a r s  ahead o f  u t i l i d o r  c o n s t r u c t i o n  i s  
d e s i r a b l e .  T h i s  work s h o u ld  be done i n  c o n j u n c t io n  w ith  f i l l i n g  o f  l o t s  and 
by the t ime c o n s t r u c t i o n  s t a r t s  the  s i t e s  s h o u ld  be f i rm  enough to c a r r y  e q u ip ­
ment, and they  s h o u ld  be a c c e s s i b l e  by r e a s o n a b l y  s t a b l e  ro ad s .  A s a  .
a g a i n s t  u n c o n t r o l l e d  thaw ing  o f  the ground  nea r  the  u t i l i d o r ,  the  p i l e s  s h o u ld  be 
i n s t a l l e d  a few fe e t  deeper than i n  th e  e x i s t i n g  p a r t  o f  the Town.
A s  i n  the ca se  o f  r o a d s  the c o s t s  fo r  the u t i l i d o r  sy stem  in  S tag e  H I  a r c  
s im p ly  e x t r a p o l a t i o n s  o f  c o s t s  c a l c u l a t e d  f o r  S ta g e  I I .  To a r r i v e  a t  S t a g e  
I I I  c o s t s  more p r e c i s e l y  i s  not p o s s i b l e  a t  t h i s  time s i n c e  v e r y  l i t t l e  i s  
known about the  t e r r a i n  c o n d i t i o n s  in  the a re a  where S tag e  I I I  i s  b e in g  
p ro j e c t e d .  Some e x p e r ie n c e  i n  S tag e  I I  a re a  w i l l  be re q u ir e d  b e f o r e  a c c u r a t e  
e s t im a t e s  fo r  a d d i t i o n a l  e x p a n s io n s  can  be made. At t h i s  l im e  th e re  
even d o u b t s  abou t  s u i t a b i l i t y  o f  some a re a s  w i t h i n  S tag e  I I  l i m i t s .  I f  the se  
doub ts  p rove  to  be c o r r e c t  then more o r  l e s s  fundam enta l r e v i s i o n s  w i l l  be 
r e q u i r e d  i n  the  whole  p ro je c te d  l a y o u t  w h ich  w i l l  have v e r y  pronounced  

i n f l u e n c e  on the  c o s t s .

Water t rea tm en t  and s t o r a g e  f a c i l i t i e s  must be I n c r e a s e d  to h a n d le  the r e q u i r e ­
ments imposed a s  the p o p u la t i o n  o f  I n u v i k  i n c r e a s e s .  When the  p o p u la t i o n  
ro a c h e s  ? 0 0 0 ,  the t r e a t e d  w ate r  s t o r a g e  f a c i l i t i e s  w i l l  have to  
by 0 .5  m i l l i o n  g a l l o n s .  T h i s  i n c r e a s e  in  s t o r a g e  would be adequa te  to s a t i s f y  
the needs of the  u l t im a t e  p o p u la t i o n  o f  1 0 . 'OO . A s  the  p o p u la t i o n  8 » w s  p a s t  
7000 however, the w ate r  t reatm ent  p l a n t  w i l l  have to be upgraded and a permanent 
raw w ater i n t a k e  i n s t a l l e d  in  the  E a s t  Channe l o f  the M a cke n z ie  R i v e r .  The 
d e t a i l s  o f  t h i s  work a re  d i s c u s s e d  in  A s s o c ia t e d  E n g in e e r in g  S e r v i c e s  L t d .  
r e p o r t  to  N o r th e rn  Canada Power Com m iss ion  "W ater and Sewage Sy s tem  A n a l y s i s ,

Town o f  I n u v i k ,  NWT" Jan u a ry  1973.

The sewage treatm ent and d i s p o s a l  re q u ire m e n ts  f o r  the Town o f  I n u v i k  a s  i t  
grows to 1 0 ,0 0 0  p eo p le  a re  o u t l i n e d  i n  d e t a i l  i n  a r e p o r t  by A s s o c ia t e d
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F n o - ' е т ’'п г  S e rv ic e s  L td .  fo r  Environm ent Canada e n t i t le d  " F ie ld  Survey and  
Report on S « w r a g 0 .U » u v .(k .  NUT" dated  January 1973. A fte r  a sa e a a in g  s e v e ra l 
treatm ent and d i s p o s a l  te ch n iq u e s, the re p o rt recommends the c o n s t ru c t io n  of 

.a nev •sewage la g c c s  .on the e a s t  s id e  o f the M ackenzie  R iv e r .  The c o s t s  
a s so c ia te d  w ith  t h i s  c o n s t ru c t io n  a re  In c lu d e d  in  Pr ®* * ent 
However,, c f f l im n t  r e g u la t io n s  fo r  com m unities in  the Northw est Te* r l t ° 

- b u r t z u A  J a « t.Rh s n r lv - t f c f iw d  by Environm ent Canada a t the tim e o f w r i t in g  
o f t h i s  re o o rt .  I f  the pend ing r e g u la t io n s  se t sta n d a rd s  g re a te r  than the  
c n w v L IU l ’ o l -u ia cc c ti,  then a sewage treatm ent p la n t  w i l l  be voqu irvd  a n -  
a s u b s t a n t ia l  in c re a se  in  the c a p i t a l ,  o p e ra t io n  and « ^ iitc n e n c e  c o s t  can 

- - U  c a h v c U J . tnogni-tode o f  t h is  in c re a se  in  c le a r ly  o u t lin e d  in  AESL s

...xupuit. ...

• •••^guiatitîUb* -govemi-wg -tî.« d is p o s a l  o f  garbage  in  the Northw est T e r r i t o r ie s  
. -hav#i not ve t been de fined  by Environm ent Canada a lth o u gh  such r e g u la t io n s  
. .-r.è.exneri^ri .in. the im m ediate fu tu re . The c o s t  o f garbage  d is p o s a l  in  

In u v ik  . i s  based on the p rob ab le  c o s t  o f  b u i ld in g  and o p e r a t in g  an in c in e r a to r ,  
cvno "of d is p o s a l  and i t s  co st were based on the re p o rt by A s so c ia te d  

' '  w iftinberi-hg •«foViVus Led '.“to "th e  Departm ent o f the Environm ent e n t i t le d  S o l id  
- -Viaste Management in  the Canadian  N orth . The Problem s and Some Recommendations 
Ï lr.M f c l l i bl - i on and Improvement” dated March 1973.

The c o n d it io n  o f . t h e  t e r r a in  in  the a rea  proposed fo r  expansion  govern  the  
p ro p o se d  -.methods • T h e - s o i l s  in  t h i s  area which are  f in e  g ra in e d

■ ^ a -n d -ie c -n c li 'Cannotvst-rport* апу- t r n f f i c ,  be i t  equipment o r  p e d e str ia n ,  upon 
■ thaw ing. Furtherm ore, to make c o n s tru c t io n  in  t h i s  a rea  p o s s ib le  the s t a b le  

.-permafrost c o n d it io n  has to be p re se rved , T h ere fo re , the o n ly  p r a c t ic a l  
-  s o lu f io u  lt»-developm ent of t h i s  a rea  i s  to cover i t  e n t i r e ly  and thereby

рго1’! '!® .^^p ro te c t "*yp  mat fo r  the p e rm a f ro s t  and a w o rk in g  s u r f a c e  f o r  c o n s t r u c t 1 

c iiU ’fc.Â'-xL-iufeS ' . •»* ' . " • • • ’ .

shewn. for.jde.velopment o f  the l o t s  make p r o v i s i o n  fo r  t o t a l  c o ve ra g e  o f  
' ■ u - i ’- ie L iu in i.xa r 'T .t/ i. s  rarer I f f  o t h e r  a r e a s  to  be deve loped  f o r  b u i l d i n g  s i t e s ,  
.xeerx ia t iona  1 . a n lH S , s c h o o l ' y a r d s , e tc .  The b e s t  approach  would be to p la c e  

v  eh-eâfë ' f i v i ô  - i r r - S C a g e s r -n s ’ ca se  o f  road c o n s t r u c t i o n ,  and to commence 
•thin--work two o r  th ree  y e a r s  in  advance  o f  b u i l d i n g  c o n s t r u c t i o n .  T h i s  
sequence  o f  deve lopment w i l l  a l lo w  o v e r a l l  c o n t r o l  o f  c o n s t r u c t i o n  i n  the  

r rare a 'amdvxieviiitipment o f  an adequate  s u r f a c e  d r a in a g e  sy stem . E n t r u s t i n g  
— deve lopment o f—the  - l o t s  to i n d i v i d u a l  owners i s  l i k e l y  to p roduce  s e r i o u s  
•~prouiuitis '~such -*as b i s i i r p t e d  d r a in a g e ,  p o n d in g ,  h e a v in g  o f  f o u n d a t io n s  and 
'ueteïlxn-h-Ci'ü ii*‘of-'-pex-niarvos:l '~wl• ivu  m ig h t  re n d e r  some a re a s  t o t a l l y  u s e l e s s
:bO i.-~ljuiîy '''uy p d  ■>0i.**"ue'V'e'x-CipTi'icli4. • *

'  ^ôcxi-x*C^~Ma~iTiten~ancc and Oper a t i n g  C o s t s

•The ••iuteuL-uf-L-iïe e s t im a te - fo r  w ater and sewerage m aintenance and o p e r a t in g  
"'vfe««>is-.2s i.»^vhw v;.u '--e«r.e-n il-«sâ'gnitude o f the expe nd itu re  th a t the Town o f
• T n m r iirЛЙП- pupeet when they assume r e s p o n s ib i l i t y  from the N orthe rn  Canada

— iNjWux”-5omrui-ssvu.,- (N c rc ) ; ' ’ U n fo r tu n a te ly ,  h i s t o r i c a l  o p e ra t io n  and m aintenance  
.r n < f f .e - a r p  - n n t - a va  U f lh l fi -from NCPC. T h ere fo re , the e stim ate d  c o s t s  were based
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on the  f i g u r e  o f  two to  th ree  pe rce n t  o f  the* c a p i t a l  rep lacem en t  v a l u e  
o f  the  system  w h ich  i s  used by the  T e r r i t o r i a l  Government. C o n f i r m a t io n  o f  
t h i s  app roach  was ob ta ined  by re fe r e n c e  to the r e p o r t  "C o m p a r i s o n  o f  U t i l l d o r s  
I n  I n u v i k ,  N .W .T . "  by Л. Г. L e i t c h  and G. W. H e inke  at the  U n i v e r s i t y  o f  
T o ro n to ,  O c to b e r  1970.

The c o s t s  shown r e p r e s e n t in g  o n l y  tho se  e x p e n d i t u r e s  re q u i r e d  f o r  norm a l day 
to d ay  o p e r a t i o n  and maintenance  o f  the  w ate r  and sew erage  sy stem .  In c lu d e d  
a re  the c o s t s  o f  l a b o u r ,  email t o o l s ,  rep lacem ent p a r t s ,  e tc .  Not in c lu d e d  
a re  c o s t s  o f  the  i n i t i a l  pu rcha se  o f  v e h i c l e s ,  s h o p s ,  o f f i c e s ,  s t o r a g e  
a d m in i s t r a t i o n ,  e tc .  These l a t t e r  e xpen se s  a re  in c lu d e d  e lse w h e re .

Road M a in tenance  C o s t s

Road m ain tenance  c o s t s  have been c a l c u l a t e d  by i n c l u d i n g  wages, b e n e f i t s  and 
o p e r a t io n  o f  the equipment c o s t s .  I t  i s  c o n s id e re d  tha t  the equ ipment l i s t e d  
i s  adequate  to m a in t a in  a i l  ro a d s  up to  co m p le t io n  o f  S t a g e  I I .  B e fo re  
com p le t io n  of S t a g e  i l ,  t h e re fo re  th e re  w i l l  bu some equipment no t  w o rk in g  
f u l l  t ime. A f t e r  S ta g e  I I I  i s  s t a r t e d  a d d i t i o n a l  equipment w i l l  be r e q u i r e d  
and a c a in  some w i l l  be i d l e  p a r t  o f  the  time.

From the above, r e a s o n in g  i t  has been conc luded  tha t  the o p e r a t i n g  c o s t s  o f  
equipment per m i l e  w i l l  be the  lo w e s t  a t  the end o f  S tage  I I ,  and they w i l l  
be h i g h e r  b e fo re  S tage  T.l i s  completed and a f t e r  S ta g e  111 i s  s t a r t e d .  The 
e s t im ated  c o s t  o f  maintenance a t  the end o f  S tag e  11 i s  $ 23 ,7 00  per  m ile  
per yea r .  To the  equipment o p e r a t io n  c o s t  e s t im a t e s  on per  m i l e  b a s i s  c o s t s  
o f  m a t e r i a l s  w h ich  have  to be bought have been added and the t o t a l s  have 
been shown in  the  t a b le .

I t  shou ld  be noted  th a t  h igh  m ain tenance  c o s t s  have been shown f o r  the  f i r s t  
th ree  y e a r s  o f  the ro a d s  l i f e .  T h i s  i s  an a ve ra ge  f i g u r e  w h ich  i s  expec ted  
to be h i g h e r  d u r i n g  the  f i r s t  ye a r .  Normal y e a r  c o s t s  a re  shown s e p a r a t e l y .  
The re a so n  fo r  the  v e r y  h igh  m ain tenance  c o s t s  d u r i n g  the  f i r s t  th re e  y e a r s  
i s  the  v e r y  h ig h  ra te  o f  f i l l  s e t t le m e n t  w h ich  i s  e xpec ted .  I n  t h i s  case  
c o n s i d e r a b l e  amount o f  the c o s t  i s  a t t r i b u t a b l e  to a d d i t i o n a l  m a t e r i a l  w h ich  
most l i k e l y  would be bought by c o n t r a c t .

U s e f u ln e s s  o f  t o t a l  maintenance  c o s t s  f o r  an e n t i r e  s ta g e  d u r i n g  the  i n i t i a l  
y e a r s  i s  o n l y  o f  com para t ive  v a lu e  s i n c e  i t  i s  d o u b t f u l  w hether a l l  ro ad s  
w i l l  be b u i l t  a t  once. Most l i k e l y  y e a r  one c o s t s  w i l l  a p p ly  to  one s t r e e t  
w h i le  on a n o th e r  s t r e e t  normal c o s t s  w i l l  a p p ly .  What the c a l c u l a t e d  c o s t s  do 
i n d i c a t e  however i s  t h a t  i n i t i a l  m ain tenance  c o s t s  w i l l  be abou t  d ou b le  normal 
c o s t s .
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Z M U  V 

Town of Inuvik
1 'ЛМ гу O* Estimated Cap H a l Rcqulrenenta

STACE Г (1974-197«) S7ACC If Ponul.itlent 2500 STACE 11! Population: 3909
Total Population* 4509 Total "upulatlent #000 Total Fnpc lu ttn t *0, 090

i Operation nnd Maintenance Operation and Maintenance Onetstlen aid Mai Ï* «ПДЛС*
* Cost i In S/year Co'.t'i In 9/v#*.ir Costs In Sf) ccr

1 Capita l Stage 1 Capital Stage* 11 nercrent Pnlv Cumulâtlve Capitol Stacc 111 l#ir ret* rt Only 1 C uruU tiva
Coat in  $ Vesrt 1,74) Norm 1 Tears Cost In S Tear;! 7,263 Nors.il learn Stage» I 6 11 Ccit In 5 Veers 1,"6J f '.er."»’l Were 1s-.eue I . ! J 4 m

! R u lld lr-»  aid feufnrent 
i ‘

i1
1. Kunlclp.il Plant i

/ (a) O nora l Administration 378,000
j (!>) Pvbl Ic '.'orVs 378^000 !
I (c) Protect Ion of Property fc Peraona 187,000

j 2. Pecre.it ! final 400.009

j Sub-Total Build ings and Equipment 1,7 3d.000

l't 11 it f»-■» and Road*

l. I'pr.r -de re la ting  Sanitary Systea
1 f.1 > ‘Min l't 11 l'!ors S31.B00* N/A Inr.l. in 85,000* N/A In e l. in In e l. in • N/A Inc 1 .In Zticl. te ît -a  2

<b) Catrial Ut'.lidora IBS.400 N/A Item 2 • N/A Item 2 It  on 2 • N/A Uea 2 H

l't (cl Tre.’f e ' t  and Storage 310,009* h'/A 75.000 . N/A - N/A *' ”
(<*.) Ч '|,'и ' 'U sSoSjl - - 10,000 . N/A " ** • V/A " "

' 1 le i '-.ifb.ii'e i i l . r i i 'i l * - 30.000 - N/A И - :7 a

2. New Sanitary Syr.tcm
(.•' 'm i . i l  u t lt ld n r*  
(b) T.iln It  i l ld u r s

947.970
350,740* N/A : « v u *?

3,074,?50 
Î . 279,055»

!.'/A
N/A 47,000 182,000 3,587.400

7,754,700»
n7  a 
N/A 53, C00 235,090

(cl v.'.Uir Tr« j:nent and Storage - . • 78u,t»#5 ' 10,900 35,000 35C.OOO* N/A 7,5C0 47,590
(d) Siw.*p.e Treatment and Disposal - - • 1,781,000* N/A • * 9РИ - - 6.0C0 ai.O'.-C
(el • : # # - : • L'lspo ul - - - 507,000 N'/A 130,000 130,090 - - 56.000 186,3:9

' 3. I'pgr.ide 1 s la t in g  Hoad*
(a) I'tve VjcVenale Road 2.970.000 35,500 35.500 « 30,000 55,500 - . 13,109 76,400
(b) Drainage Improvements 186,000 lncl.fn In c I. In - - Ir.cl. In tn c l. In - - In c l, In Ir.cl. la

Road Mtce Road Mtre Road Mtcc Road Mtce Road Mtce Peal Mice
(c) Alternate to M.aekentle Road 43,000 49,000 33.000 * - - 38.000 - • 7,600 45.650
(d) t'p.TJ.Ic .ill Streets 161,000 740,000 270,600 - (-38.100) 182,500 - - 36,500 219,:09

■ (e) Side..) It  a 300.000 55,000 55,000 - - (•* 8.000) 47,000 - - 9,400 56.400

' A. Sew Reads and Dr.nln.ijc
' (a) Residential Road* 376,000 73,400 37,950 1,035,075 302,000 147,000 184,950 1,140,900 362,400 176,000 360,950
i (b) Sidewalks 100,000 7,900 7.900 304,900 N/A 31,500 39,-00 366, coo - 37,800 77,209

(c) Bypass - - - 170,000 57,600 27,000 27,000 - - 5,400 32,400

5. Build ing S ite  Development 586,000 32,400 - 2,013,550 110,000 * - 2,416,300 132,500 - “

Sub-Total U t i l i t ie s  and Roads 4,676,000 - 614.050 11,079,430 - - 959,350 10,614,800 - - 1,367,650

, TOTALS 17,767,430

1.

•Conti i/i U'Ii w ill lie paid by Che N'orthweit T o rrlto tle i Covcrnncnt under Clause* J . l l  anJ 3.12 of the 
Proposed Water end Sanitation  Policy for С о ти п Ш е ч  In the Mon hue it  T errlto rfe» " March 1973.

NOTE: A ll  above estimates In  constant 1973 do lla rs.



IV .  F IN A N C IA L  RESO U RCES

I n  o rd e r  to e v a lu a t e  the f u t u r e  f i n a n c i a l  c a p a c i t y  o f  the Town i t  i s  n e c e s s a r y  
to  re v ie w  p a s t  a s s e s sm e n t s ,  re ven u e s ,  and e x p e n d i t u r e s .  The re v ie w  s h o u ld  
p ro v id e  an i n s i g h t  a s  to the  burden  the  Town i s  c a p a b le  o f  b e a r in g .

I n  c o n s i d e r i n g  the p r i o r i t i e s  f o r  Town deve lopm ent i t  i s  o b v io u s  t h a t  an acu te  
c o m p e t i t io n  w i l l  o c c u r  f o r  the a v a i l a b l e  m u n ic ip a l  f u n d s  b o th  i n  te rm s 01 i t s  
o p e r a t i o n  and m ain tenance  and i n  terms o f  i t s  c a p i t a l  in ve s tm e n t s .  t i  s e ve re  
l i m i t a t i o n s  on  i t s  b o r r o w in g  power, w h ic h  i s  d e te rm in e d  by the b o r r o w in g  g u id e ­
l i n e s  a s  e s t a b l i s h e d  by the  T e r r i t o r i a l  Government and even more by the a b i l i t y  
o f  i t s  c i t i z e n s  to repay ,  i t  i s  o b v io u s  tha t  t h e  em phas is  s h o u ld  be p la ce d  on 
p r o v i d i n g  adequate s e r v i c e s  to  i t s  e x i s t i n g  p o p u l a t i o n .

The gap between what i s  r e q u i r e d  f o r  the  u p g ra d in g  and  the e x p a n s io n  o f  t h e  Town 
and the f i s c a l  a b i l i t y  o f  i n u v i k  to p r o v i d e  f o r  the tame, i s  a c e n t r a l  q u e s t io n  
w h ich  m e r i t s  s e r i o u s  c o n s i d e r a t i o n  by the s e n i o r  governm ents.

T A BLE  V I

A sse s sm en t

Year T o t a l P e r c e n ta g e
In c r e a s e

G e n e ra l G ene ra l  a s  
P e rcen t  o f  

.T o ta l

T o t a l  P e r  
C a p i t a

1967 5 ,6 5 6 ,6 7 5 - 8 0 2 ,6 75 16.7% 2270

1968 6 ,8 0 3 ,3 2 9 - 1 1 . 9 % 7 1 5 ,3 98 16.8% 1715

1969 6 ,7 5 6 ,7 5 0 -  1.0% 9 3 8 ,3 0 0 20.6% 1585

1970 5 .6 5 6 ,5 0 0 16.6% 1 , 3 2 5 , 7 0 0 26.3% 1772

1971 6 ,3 1 3 ,9 2 6 15.7% 1 , 9 7 9 , 1 2 6 31.3% 2010

1972 9 ,8 2 9 ,9 5 6 55.6% 3 ,6 0 9 ,9 2 9 36.6% 2960

1973 1 0 ,5 6 0 ,8 9 0 7.6% 3 , 8 9 3 , 0 7 6 36.8% 3150

D u r in g  the f i v e  v e a r  p e r io d ,  1968 to 1973 ,  the  a s se s sm en t  ro se  by 120  p e r c e n t .  
Reasse ssm ent  took p la c e  i n  1972, in  w h ich  y e a r  the a s se s sm e n t  r o s e  by 5 5 . 6  
p e r c e n t .  From 1968 to 1973 per  c a p i t a  a s se s sm e n t  r o s e  by 8 3 .6  p e r c e n t ,  how­

e ve r ,  t h i s  t rend  cannot be expected  to c o n t in u e .
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T a b ic  V I  a l s o  r e f l e c t s  t h a t  I n u v j k  Ls an im p o r tan t  a d m i n i s t r a t i v e  s e r v i c e  c e n t re .  
Л l a r g e  p o r t i o n  o f  the a s se s sm e n t  i s  governm ent p ro p e r t y  and t h u s  exempt f rom  
t a x a t io n .  I n  l i e u  o f  t a x e s ,  the  Government p r o v i d e s  g r a n t s  and th u s  i t  makes 
i t s  c o n t r i b u t i o n  to  the m u n ic ip a l  re venue .

In  the  p a s t  the l a r g e  p o r t i o n  o f  governm ent a s se s sm e n t  p la ce d  a l i m i t a t i o n  
on the b o r r o w in g  g u i d e l i n e s  s i n c e  b o r r o w in g  c o u ld  not exceed 20% of the  
l i v e  a s se s sm e n t .  S in c e  June, 1973, the b o r r o w in g  g u i d e l i n e  i s  20% o f  t o t a l  
a s se s sm e n t .

D u r in g  the r e a s se s sm e n t  y e a r ,  t o t a l  a s se s sm e n t  ro se  from $ 6„ 313 ,924  to  
$ 9 ,8 2 9 ,9 5 4 .  T h i s  d r a s t i c  in c r e a s e  may have le a d  to ove r  a s se s sm e n t ,  and t h e re  
i s  a p o s s i b i l i t y  th a t  the J.973 a s se s sm e n t  f i g u r e  may be reduced by a r e a s s e s s ­
ment. becau se  o f  the l a r g e  i n c r e a s e  d u r i n g  r e a s se s sm e n t ,  i t  i s  d i f f i c u l t  to  
p r o j e c t  f u t u r e  assessment: on the  p a s t  t rend .  Ra th e r ,  f u t u r e  a s s e s sm e n t s  w i l l  
be e s t im a te d  by a s su m in g  the p r e se n t  l e v e l  o f  per c a p i t a  a s se s sm e n t .  U s i n g  
t h i s  a s su m p t io n  and the p o p u la t i o n  p r o j e c t i o n  f 1) we a r r i v e  a t  the  f o l l o w i n g  
p r o j e c t i o n s .

TABLE V I I

Year P o p u la t i o n T o t a l A s se s sm e n t

1976 4 ,351 $ 13 ,7 0 5 ,6 5 0

1978 5 ,682 1 7 ,8 9 8 ,3 0 0

1981 7 ,000 22 ,0 50 ,0 00

TABLE V I I I

E x p e n d i t u re 1968 P e rcen t 1972 P e r c e n t

G e n e ra l  A d m in i s t r a t i o n 39 ,184 21.8% 106 ,673 16 .0%

P r o t e c t i o n  to  P e r so n  and P ro p e r t y 2 0 ,280 11.4% 37,601 5.7%

Pul) l i e  Works 41 ,265 23.0% 8 9 ,820 13.5%

S a n i t a t i o n 18 ,428 10.2% 43,522 6 .6%

U t i l i t i e s 1 4 ,128 7.9% 8 ,256 1 .2% -

M u n i c i p a l  P r o p e r t y 55 .03% 109 ,137 16.4%

E d u c a t io n 8 ,58 5 4.7% 51,001. 7.7%

G ra n t s  and S u b s i d i e s 3 ,3 2 0 1.8% - -

Community C en te r  and R e c r e a t io n 1 ,569 .9% 27,281 4 .1%

Swimming P oo l 5 ,489 3.2% 4 ,34 8 .7%

C a p i t a l  E x p e n d i t u r e  out o f  Revenue 25 ,962 14.4% 125,924 19.0%

R e se rve  fo r  Land Bank - - 42 ,476 6.4%

C o n t in g e n t  R e se rve  fo r Loan - - 18 ,200 2.7%

S u r p l u s  o r  D e f i c i t 1 , 7 4 2 ( + ) .7% - -

TOTAL 108 ,007 100.0% 664 ,239 100 .0%

-  22 -

' Г



T a b le  V I I I  l i s t s  the  e x p e n d i t u r e s  o f  th e  Town f o r  the y e a r s  1968  and 1972. I n  
1968, e x p e n d i t u re  on m u n ic ip a l  p r o p e r t y  r e q u i r e d  o n l y  .03% o f  t o t a l  e x p e n d i t u re  
T h i s  e x p e n d i t u re  was on the  a i r p o r t .  I n  1972, th e  e x p e n d i t u re  on m u n i c i p a l  
p ro p e r t y  was the  c o s t  o f  la n d  development and t h i s  amounted to  16.4%  o f  t o t a l  
e x p e n d i t u re .  I n  1972, c a p i t a l  e x p e n d i t u r e s  r e q u i r e d  19% o f  th e  t o t a l  
e x p e n d i t u r e s .  T h i s  f i g u r e  i s  h i g h  s i n c e ,  d u r i n g  the y e a r ,  $ 82 ,0 00  was sp e n t  
on s t a f f  h o u s in g .  The 1973 budget  e s t im a t e s  t h a t  c a p i t a l  e x p e n d i t u r e s  w i l l  
be 9 .4%  o f  t o t a l  e x p e n d i t u r e .  The 1973 budget e s t im a t e s  a t o t a l  e x p e n d i t u r e  
o f  $ 69 4 ,67 1 .  M ak in g  a l lo w a n c e  f o r  the  1972 s t a f f i n g  e x p e n d i t u r e s ,  t a i n  
r e p r e s e n t s  an i n c r e a s e  o f  14% o v e r  the  p r e v io u s  y e a r s ,  a s su m in g  a s i m i l a r  
i n c r e a s e  f o r  f u t u r e  y e a r s ,  the e s t im a te d  1978 e x p e n d i t u re  w ou ld  be $ 1 ,1 8 0 ,0 0 0 .  
However, when c o n s i d e r i n g  the  e s t im a te d  i n c r e a s e d  s t a f f  r e q u ire m e n ts  the  1978  
e x p e n d i t u re  would be $ 1 ,5 9 3 ,0 0 0 .  T h i s  f i g u r e  w ou ld  i n c r e a s e  to  $ 1 ,8 2 9 ,0 0 0  i f  
the Town bo rrow s  i t s  maximum p e rm it te d  by the g u i d e l i n e s ,  s i n c e  th e re  w ou ld  be 

debt c h a rg e s  to meet.

I n  1969 the revenue  to  the Town o f  I n u v i k  was $180 ,007  and i n  1972 i t  had 
in c re a s e d  to  $ 66 4 ,239 .  I n  1968 t a x a t io n  acco u n te d  fo r  10.4% o f  the t o t a l  
revenue, w hereas  i n  1972 t a x a t i o n  a ccoun ted  fo r  21.0% o f  the 
D u r in g  t h i s  same p e r io d  the  e x p e n d i t u re  o f  g r a n t s  decreased  from  Ш
of the  t o t a l  revenue. The in c re a se d  im portance  o f  t a x a t io n  h a s  p la c e  
f i n a n c i a l  burden  upon the peop le  o f  I n u v i k  and th e  Town can h a r d l y  e x p e c ­
an in c re a s e d  p r o p o r t i o n  from t h i s  s o u rc e .  A ssum ing  t h a t  t a x a t io n  rena  ns 
the same p o r t i o n  o f  t o t a l  revenue, and the m i l l  ra te  rem ains  the  same, the 
e s t im a ted  revenue  i n  1978 would be a p p ro x im a t e l y  $1 ,360 ,266 .

I t  i s  v e r y  d i f f i c u l t  to e s t im a t e  fu t u re  e x p e n d i t u re  and revenue, however, the  
e x e r c i s e  seems to  i n d i c a t e  th a t  the re v e n u e s  wou ld  be adequa te  i f  the s t a f f  
a d d i t i o n s  were n e g le c te d  i n  the  a n a l y s i s .  However, i f  the p r e s e n t  f i n a n c i a l  
c o n d i t i o n s  c o n t in u e  and the  in c re a s e d  s t a f f  re q u ir e m e n t s  a re  c o n s id e r e d  the  
Town w i l l  n o t  f i n d  i t  e a sy  to match e x p e n d i t u r e s  and revenue.

With the e x p a n s io n  o f  the Town, i t  i s  seen  that the re  w i l l  be va s t^ am ou n ts  o f  
c a p i t a l  e x p e n d i t u r e s .  T h u s ,  i t  i s  im p o r t a n t  t o .d e t e rm in e  the  town s b o r r o w in g  
c a p a c i t y .  The T e r r i t o r i a l .  Government has e s t a b l i s h e d  th a t  th e  iown s debt 
s h o u ld  not exceed 20% o f  t o t a l  a s se s sm e n t .  U s i n g  t h i s  a s  a g u i d e l i n e  we 

a r r i v e  a t  the  f o l l o w in g  e s t im a t e s .

TABLE I X

Yea r A s se s sm en t Debt

1973 $ 1 0 ,5 6 0 ,8 9 0 $ 2 , 1 1 2 , 1 7 8

1976 1 3 , 7 0 5 ,6 5 0 2 , 7 4 1 , 1 3 0

1978 1 7 ,8 9 8 ,3 0 0 3 , 5 7 9 , 6 6 0

1981 2 2 ,0 5 0 ,0 0 0 A , 4 1 0 ,0 0 0
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The new gu ide l ine *  t h a t  debt s h o u ld  not exceed 20% o f  t o t a l  a s se s sm e n t  r a t h e r  than 
20% o f  l i v e  a s s e s s m e n t , i n c r e a s e s  the amount t h a t  the Town may borrow, but 
be fo re  the  Town borrow s  the  amounts l i s t e d  in  T a b le  I X  i t  must examine i t s  
a b i l i t y  to  repay  su ch  d e b t s .  I f  the Town bo rrow s  $ 3 *5 7 9 *6 6 0  i n  1978 th e  deb t  
ch a rg e s  would be $ 39 9 ,00 0 .  T h i s  f i g u r e  a ssum es  an 8% i n t e r e s t  r a t e  and 
repayment p e r io d  o f  15 y e a r s .  T h i s  debt ch a rg e  would bo a p p r o x im a t e l y  32% o f  
the e s t im a ted  m u n ic ip a l  revenue .  I t  i s  g e n e r a l l y  b e l ie v e d  t h a t  debt c h a r g e s  
sh ou ld  n o t  exceed 20% to  25% o f  m u n ic ip a l  re venue .

Thus the Town s h o u ld  be h e s i t a n t  about b o r ro w in g  the amount s u g g e s te d  by  the 
f o r e g o in g  g u i d e l i n e .  liven i.f the Town was a b le  to  c a r r y  the f o r e g o in g  debt 
i t  f a l l s  way s h o r t  o f  the c a p i t a l  e x p e n d i t u re s  t h a t  a re  r e q u i r e d  to p ro v id e  
the n e c e s s a r y  f a c i l i t i e s  f o r  the g row th  o f  the Town. The c a p i t a l  re q u ir e m e n t s  
f o r  u p d a t in g  the m u n ic ip a l  b u i l d i n g s  and equ ipm ent have been e s t im a te d  at 
$ 1 ,2 3 8 ,0 0 0 .  I f  the Town c a r r i e d  t h i s  d eb t,  the debt c h a rg e s  w ou ld  be 13% o f  
the e s t im a ted  m u n ic ip a l  revenue  i n  1978. C o n s i d e r i n g  t h a t  th e re  i s  no e x i s t i n g  
debt, the Town s h o u ld  be abJe to c a r r y  the  debt n e c e s s a r y  to p r o v i d e  f o r  th e se  
f a c i l i t i e s .  However, the  c o s t  o f  u p g ra d in g  p r e se n t  ro a d s  and u t i l i t i e s  and 
p r o v i d i n g  new roads and u t i l i t i e s  f o r  a p o p u la t i o n  l e v e l  o f  7000 i s  e s t im a t e d  
at  $ 15 ,6 5 5 ,4 3 0 .  I f  the Town c a r r i e s  the  debt  f o r  the m u n ic ip a l  b u i l d i n g s  and 
equipment, th e  f i n a n c e s  Cor the ro ad s  and u t i l i t i e s  must come from o t h e r  s o u r c e s .  
These o th e r  s o u r c e s  s h ou ld  be from tho se  whom d e r i v e  a b e n e f i t  from the  
e x p an s io n  of the Town, i . e .  o i l  compan ies  th a t  u se  the Town f o r  t h e i r  o p e r a t i o n s ,  

and the peo p le  of Canada a s  a whole.
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V. D E F IN IT IO N  OF R E S P O N S IB I L IT IE S

GENERAL RECOMMENDATIONS

P r e v i o u s  c h a p te r s  d e a l t  w i t h  the  h i s t o r y  o f  the Town, the. e x i s t i n g  c o n d i t i o n s ,  
and the c a p i t a l  p r o j e c t i o n s .  The c a p i t a l  p r o j e c t i o n s  i n d i c a t e  chat t h e r e  i s  
a m ajor amount o f  work and e x p e n d i t u re  f a c in g  the Town, w h i le  on the  o t h e r  
hand, the p r o j e c t i o n s  o f  revenue s ,  and the b o r r o w in g  power i n d i c a t e  th a t  o n l y  
a s m a l l  p o r t i o n  o f  the se  e x p e n d i t u re s  cou ld  be met by m u n ic ip a l  r e s o u r c e s .

I t  was a l s o  s t a t e d  p r e v i o u s l y  th a t  the p r o j e c t i o n s  d e a l t  o n l y  w it h  the b a s i c  
n e c e s s i t i e s  o f  e x i s t e n c e  i n  I n u v i k  and they do n o t  touch  the range  o f  
community a m e n i t i e s ;  n e i t h e r  do they  d e a l  w i t h  any s i g n i f i c a n t  improvements 
to the  urban  e n v ironm en t .

I t  was a l s o  c o n c lu d e d  th a t  I n u v i k  i s  c o n t i n u o u s l y  a "new town" s i n c e  i t  ne ve r  
had a lo n g  enough time p e r io d  w ith o u t  g rowth  p r e s s u r e s  in  w h ich  i t  c o u ld  
c o n s o l i d a t e  both  i t s  p h y s i c a l  development and the f i n a n c i a l  s i t u a t i o n .  There  
a re  s t r o n g  p o s s i b i l i t i e s  tha t  the  grow th  p r e s s u r e s  w i l l  s t a y  w it h  I n u v i k  f o r  
c o n s i d e r a b l e  time to  come, and i n  a l l  p o s s i b i l i t i e s  be i n t e n s i f i e d .  I f  t h i s  
p r e s s u r e  a c c e l e r a t e s  then there  i s  no doubt that the e n t i r e  method o f  th e  up 
to now app roach  has to undergo  d r a s t i c  change. I t  s h o u ld  be a l s o  accep ted  th a t  
the growth of I n u v i k  i s  no t  o n l y  the r e s p o n s i b i l i t y  o f  m u n i c i p a l i t y  but a l s o  o f  
the Government and the pe t ro leum  i n d u s t r y ,  w h ich  a re  both  major b e n e f i c i a r i e s  o f  
t h i s  growth and, a t  the same time, m ajor g e n e r a t o r s  a s  w e l l .

A t  t h i s  p o in t ,  p r o v i d i n g  tha t  the  above p rem ise  i s  a ccep ted ,  the  c o n s u l t i n g  and 
im p lem en ta t ion  m ach ine ry  must be e s t a b l i s h e d .  W h i le  the  Town i s  c a p ab le ,  
p a r t i c u l a r l y  w it h  the  e xp an d in g  a d m i n i s t r a t i v e  s t r u c t u r e ,  to han d le  the q u e s t i o n s  
o f  the  d i r e c t i o n  and Im p lem en ta t ion  o f  the growth,  the Town has  no r e s o u r c e s  
w it h  which  i t  c o u ld  f in a n c e  t h i s  g row th .  On the o t h e r  hand, bo th  the  Government 
and i n d u s t r y  have much l a r g e r  economic base ,  and the  f i n a n c i a l  in v o lv e m e n t  i n  
development o f  I n u v i k  co u ld  be c o n s id e re d  a s  a l e g i t im a t e  e x p e n d i t u re  r e l a t e d  
to the  o p e r a t io n  and the b e n e f i t s  thu s  o b ta in e d .

I t  would be, t h e r e f o r e ,  o u r  recommendation th a t  a j o i n t  committee be e s t a b l i s h e d  
whose ta s k  w i l l  be to re v iew  and d e f i n e  the p h y s i c a l  and f i n a n c i a l  p rob lem s o f  
I n u v i k  and whose d u t i e s  a s  w e l l  would be to d e v i s e  the fo rm u la  on a base  o f  w h ich  
the f i n a n c i a l  r e s o u r c e s  cou ld  be ge n e ra te d .  W ithout  t h i s  i t  i s  d o u b t f u l  
whether the  deve lopment of the Town co u ld  p roceed  i n  a manner w h ich  would 
a s s u r e  the Government and d ie  o i l  i n d u s t r i e s  o f  an adequate  base  o f  o p e r a t i o n .

I n  a d d i t i o n  to c r e a t i n g  the n e c e s s a r y  c o n d i t i o n s  i n  u rban  f a c i l i t i e s  w h ich  w i l l  
f a c i l i t a t e  the development o f  t h i s  p a r t  of C a na d ian  N o r th ,  th e re  i s  a q u e s t i o n  
o f  economic h a r d s h ip  fo r  tho se  permanent c i t i z e n s  o f  T n u v ik ,  wh ich  a re  w i t h ­
out Governm enta l o r  major i n d u s t r i a l  b a c k in g .  The r a p i d l y  r i s i n g  c o s t s  o f  
s e r v i c e d  la n d  and the  c o s t  o f  h o u s in g  has e l im in a t e d  c o n s i d e r a b l e  segm ents  
o f  I n u v i k  p o p u la t i o n  from the h o u s in g  market and i t  i s  d o u b t f u l  w hether t h i s  
c o u ld  be r e s o l v e d  by g r e a t e r  p r o v i s i o n  o f  p u b l i c  h o u s in g .  As u n p o p u la r  a s  t h i s
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l a b e l  cou ld  be, the  deve lopm ent o f  a " t w o - p r i c e  s y s t e m "  c o u ld  h e lp  the  ^ 
permanent r e s i d e n t s  o f  the Town in  o b t a i n i n g  adequate  accommodation. A two- 
p r i c e  s y s t e m "  in  terms o f  h o u s i n g  e x i s t s  i n  I n u v i k  i n s o f a r  a s  the  go ve rn m e n ta l  
and i n d u s t r i a l  em p loyee s  a re  h e a v i l y  s u b s i d i z e d  i n  t h e i r  accomm odations.

I n  a d d i t i o n  to  d e a l i n g  w ith  p r e s s u r e s  o f  p h y s i c a l  and f i n â n e i o l  a s p e c t s  o f  
the  To w n 's  development wc found  th a t  e n v i ro n m e n ta l  and e c o l o g i c a l  i s s u e s  a re  
a s  a r u l e  n e g le c t e d  and the n e x t  c h a p te r  d e a l i n g  w i t h  the env ironm en t  and 
the  e c o lo g y  o f  I n u v i k  e s p e c i a l l y ,  doe s  shed c o n s i d e r a b l e  l i g h t  on some o f  the 
i s s u e s  w h ich  a re  b a s i c  to c r e a t i n g  a proper human env ironm en t  i n  t.ic A r c t  c.

U T IL IT Y  SYSTEMS

The development o f  the  Town o f  I n u v i k  to 7000  o r  g r e a t e r  p o p u l a t i o n s  r e q u i r e s  
a much c l e a r e r  d e f i n i t i o n  o f  r e s p o n s i b i l i t y  than now e x i s t s ,  r e g a r d s  the 

u t i l i t y  s y stem s.

The development o f  la n d  fo r  r e s i d e n t i a l ,  i n s t i t u t i o n a l  o r  com m erc ia l  p u rp o se s  
r e q u i r e s  an i n t e r p l a y  between a l l  s e c t o r s  i n v o l v e d  so  th a t  the p o l i t i c a l ,

• f i n a n c i a l ,  l e g a l ,  t e c h n i c a l  and p h y s i c a l  work  i n v o lv e d  can each r e c e i v e  p ro p e r  

c o n s i d e r a t i o n .

I t  has  become c l e a r  t h a t  the Town i s  r e s p o n s i b l e  f o r  p l a n n in g  o f  s u b d i v i s i o n s  
and i n  the p a s t  two y e a r s  h a s  taken the lead  r o le  i n  such p l a n n in g  and i n  
e x t e n s i o n s  o f  the  u t i l i d o r  s y s t e m  to  se rve  them. These  have been r e l a t i v e l y  
m ino r  e x t e n s i o n s  i n v o l v i n g  a p p ro x im a te l y  1/4 m i l l i o n  d o l l a r s .

The development p la n s  now e n v i s a g e d  w i l l  i n v o l v e  a p p ro x im a te ly  $16 m i l l i o n  
and w i l l  a f f e c t  eve ry  p a r t  o f  the s u p p ly  and d i s p o s a l  s y s te m s ,  t o g e t h e r  w it h  
the  h e a t in g  and power p l a n t s  tha t  form e s s e n t i a l  a u x i l i a r i e s  to them.

The u t i l i t y  sy s te m  as deve loped  i n  I n u v i k  i s  u n ique  in  Canada. I t  doe s  not  
le n d  i t s e l f  to s e p a r a t i o n  o f  r e s p o n s i b i l i t y  f o r  w a te r  and sewer u t i l i t i e s  
from the s u p p ly  and d i s t r i b u t i o n  o f  h ig h  tem pera tu re  w ate r,  w h ich  i s  
used to heat a major segment o f  the Town, a s  w e l l ,  a s  to a c t  a s  a p r o t e c t i v e  

item  fo r  the w ho le  u t i l i d o r  system.

The t e c h n i c a l i t i e s  o f  hot w a te r  d i s t r i b u t i o n  do n o t  pe rm it  i t  to be d iv o r c e d  
from the c e n t r a l  h e a t i n g  p l a n t .  The s k i l l s  r e q u i r e d  f o r  o p e r a t i o n  and m a in ­
tenance do not lend  th e m se lve s  to d e l e g a t i o n  of p e r s o n n e l  t r a in e d  i n  w ate r  and 
sewer u t i l i t i e s .  For t h i s  re a son  i t  w i l l  be most d i f f i c u l t  to d i v o r c e  NCPC 
and i t s  t e c h n i c a l  o p e r a t i n g  s t a f f  from the r o l e  o f  o p e r a t o r s  o f  the u t i l i d o r  

system .

The m inor u t i l i d o r  e x t e n s i o n s  r e c e n t l y  completed do not c o n t a i n  h o t  w a te r  p ip e s .  
N e v e r t h e l e s s  the  major t ru n k  l i n e s  b e in g  p roposed  w i l l  i n c l u d e  them p r i m a r i l y  
to  p ro te c t  the u t i l i d o r .  ■ B ranch  l i n e s  w i l l  c o n ta in  o n l y  w ate r and sewer. I t  i s  
thu s  not p o s s i b l e  to d i v i d e  r e s p o n s i b i l i t y  on  any b a s i s  o f  a rea .  The sy s te m  

must be c o n s id e re d  as  one.



The Northwest Territory Government, in response to democratic pressures, is 
«rowing to place control of local affaira, wherever possible^

1 i f i c a l  and a d m i n i s t r a t i v e  hands -  t h i s  i s  a s  i t  s h o u ld  be. The Town 
a d m in i s t r a t i o n ,  however, f i n d s  i t s e l f  g i v e n  r e s p o n s i b i l i t y ,  but w i t h o u t  adequate  
f r  c l e « - c ! n m e t h o d s  o f  f i n a n c i n g  u t i l i t i e s ,  and w i t h o u t  c l e a r - c u t  p ro c e d u re ,  
f o r  a r r a n g i n g  e i t h e r  p l a n n in g ,  e n g i n e e r in g ,  c o n s t r u c t i o n  o r  management c o n t r a c t s .

NCPC a s  a Crown C o r p o r a t io n ,  i s  responsible to  the  M i n i s t e r  o f  N o r th e rn
A f f a  r s  and o p e r a t e s  q u i t e  in d e p e n d e n t l y  o l  l o c a l  p o l i t i c a l  p r e s s u r e s  and 
A f f a i r s  and o p e r a t e s  qu ' narticinare 1n the p l a n n in g  o f  s u b d i v i s i o n s ,
c o m p la in t s  o f  s e r v i c e .  u  uoc:. not . , r
b u t  i t  does r e t a i n  an a p p ro va l  r o le  on p u re ly  t e c h n i c a l  m a t te r s .

is not the intention o f  this examination to enlarge on the terms of 
reference under which NCPC does  act. These terms of reference are summarised 
in̂ the*1 'Northern Canada Powur Commission Act, Office Consolidation, November
I 9 6 0 " .

л b r i e f  h i s t o r y  and co n te n t  o f  the o p e r a t i o n s  of NCPC a re  a s  fo l lo w ^ :  'T h e
original ' i n u v i k  h e a t i n g  p l a n t ,  w ate r  p l a n t ,  u t i l i d o r  ( i n c l u d i n g  hea t,  w ate r  
and^sewer l i n e s ) ,  sewer o u t f a l l  and sewage la g o on  were f in a n ce d  by means o f  
'an i n t e r e s t  f ree  loan  from the F e d e ra l  Government. On c o m p le t io n  the lo a n  v 
c a n c e l l e d  and c o s t s  cha rged  to the Town deve lopment. The r e s u l t i n g  
a s s e t s  were, by d i r e c t i o n  from the A u d i t o r  G e n e ra l ,  shown a s  an a s s e t  on NCPC

b a lan c e  shee t .

I n  1963 -6« ,  1 967 -68  and i n  1968 -69  the u t i l i d o r  sy stem  (hea t,  w ate r  and s e v e r )  
extended to s e r v e  new a re a s  and th e se  were hand led  in  the  same way. C a p i t a l

NCFC paid out was repaid by the Federal Government.
in 1969 NCPC built an extension to the water and sewer sy s te m  onl̂ , Construction
took the form of a plywood box on a gravel pad. Costs of about $ 50 ,000  were 
recovered from the Northwest Territories Government.
I n  1970 NCPC b u i l t  about 3500 feet of water and sewer service for about $25 0 ,00 0 .  
Again costs were recovered from the Northwest Territories Government.
I n  1971 the w ate r  and sewer l i n e s  were extended 6800 fe e t  a s  w e l l  a s  r e b u i l t
tile old hlAND enonodor - total value about $385 ,000  -  paid by  Northwest Territories
Government.
I n  1972 -  F e d e r a l  Department o f  P u b l i c  Works extended w ate r ,  sewer and b ea t  U n e s  
i n  B lo ck  45 to s e r v e  t h e i r  2 4 - u n i t  apartm ent.  A l l  c o s t s  p a id  by Department o

P u b l i c  Works.

A summer water line from lake B (Northeast Lake) has j u s t n ^ n o f w o o d  
Hidden Lake in Inuvik as have additional filters and on=^0°'00°. f  
stave water storage tank. Funds for this work was supplied by the Northwest 
Territories Government.



Present Inuvik rate for water and sewerage services Is $10 per month per 
residential unit or for 10.000 gallons of water where metered.
Annual revenue from water and sewer approaches $110,000 per year which 
approximately covers our costs (which do not include any repayment of capital 
nor interest thereon).
Approximately 80Z oC the revenue comes trom Government accounts <252 Northwest 
Territories Government; 55Z Federal Government), and almost one half o£ 
these charges ore for Government residential servi.
About 1/3 of the non-Governmcnt revenue comes from some 65 residential housing 
units; the balance is from stores, shops and apartment blocks.

This outline is important on two major points:

1 .

2 .

The c o s t  o f  the b a s i c  sy stem  i s  c a r r i e d  on the  books  o f  NCPC a s  a 

c a p i t a l  a s s e t .  T h i s  i n d i c a t e s  ow n e rsh ip .

The r a t e s  cha rged  fo r  s e r v i c e s  a re  o n l y  s u f f i c i e n t  to re c o v e r  o p e r a t i n g  
c o s t s  w it h o u t  i n c l u d i n g  repayment o f  c a p i t a l  o r  i n t e r e s t .

There  i s  no f i n a n c i a l  p rocedu re  w h e re in  the Town can r e c o ve r  Che c a p i t a l  c o s t s  
ÜÎU « “ *  u t i l i t i e s '  e x p e n d i t u r e s . I t  h a s  been recommended to  the Town that 

they  f in a n c e  e x t e n s io n s  th rough  the s a l e  o f  land .  E s t im a t e s  show th a t  a 
6 0 ' Ух 1 0 0 '  l o t ,  s e r v i c e d  w ith  o n l y  a w ate r  and sewer u t i l i t y  and a roadway, w i l l  
h n v e ^ o  s e l l  i n  the  rang, o f  $ 10 ,0 00  and t h i s  pays  o n l y  o r  the ro a d s  and the 
l a t e r a l  u t i l i d o r  and not f o r  the  s u p p ly  and d i s p o s a l  sy stem , n o r  the major 
t r u n k s .  P o l i t i c a l l y  the s a l e  o f  land  a t  t h i s  p r i c e  i s  not a c c e p ta b le .

The f o r e g o in g  i n d i c a t e s  the. m agn itude  and c o m p le x i t y  o f  the  prob lem. There  

a re  fo u r  Governmental, b o d ie s  i n v o l v e d :

1. The Fe d e ra l  Government th rou g h  the Department of I n d i a n  A f f a i r s  and 

N o r th e rn  Deve lopm ent.

2. N o r th e rn  Canada Powe.r C om m iss ion  as  a Crown C o r p o r a t io n .

3. The N o r thw est  T e r r i t o r i e s  Government.

4. The Town o f  I n u v i k .

The s o l u t i o n  to the p rob lem s o f  responsibility cannot  be a r r i v e d  at  w it h o u t  

p a r t i c i p a t i o n  o f  a l l  fo u r  p a r t i e s .

We recommend tha t  a t e c h n i c a l  g roup ,  r e p r e s e n t i n g  the  above, meet a t  the 
e a r l i e s t  c o n ve n ie n t  time to f u r t h e r  d e f i n e  the  p rob lem  and recommend a c c e p ta b le  
s o l u t i o n s .  T h i s  would be fo l lo w e d  by a m eet ing  a t  the p o l i c y  l e v e l  o f  the 
f o u r  p a r t i c i p a n t s  to work  ou t  the Terms o f  an  Agreement.
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V I .  ENVIRONMENTAL IM PL ICAT IO NS  OK NEW DEVELOPMENT

The pu rpo se  of the  f o l l o w in g  d i s s e r t a t i o n  i s  t o  e n q u i r e  i n t o  the  e n v i ro n m e n t a l  
q u e s t i o n s  r e l e v a n t  to the  p roposed  e x p a n s io n  o f  I n u v i k  toward the  n o r ^ / ’e 
î h e  p re se n t  t o w n s i t e .  The p r im a ry  o b j e c t i v e  o f  t h i s  i n q u i r y  i s  
a v a i l a b l e  c o n s t r u c t i o n  m a t e r i a l s  and methods s o  as  to  make a c o n t r i b u t i o n  
toward a p la n  o f  env ironm ent p r o t e c t i o n  and q u a l i t y  l i v i n g .

S IT E  CONDITIONS

I t  was realized some years ago that "because of thovariab 1̂  s o li  and perma- 
frost condition, at inuvik, every precaution would have 10 £° P" ' ^ utc
thawinn of the underlying permafrost, or at least to keep thawing to an absolute 
minimum" J- Work at Inuvik, and elsewhere, has demonstrated beyond doubt 
that where Mp ce entent » Ü S are encountered, the preceding statemen can 
no U s e r  be taken as an enunciation of policy to be followed where expedient, 
but Is^tantamount to a natural law where construction ac tiv it ie s  ate concerne . 
Numerous ptoUems in, and in the v ic in ity  of Inuvik have evidenced the lack of 
exceptions.

The to w n s i t e  o f  I n u v i k  was cho sen  in  1954, a s  the a d m i n i s t r a t i v e  c e n t . r  f o r  the 

M a cke n z ie  D e l t a  and the  w es te rn  Arctic, p r i m a r i l y  f o r  i t s  s o i l  
I t  i s  lo c a te d  ad ja ce n t  to  the e a s t  arm o f  the M ackenz ie  D e l t a ,  on U « « 1 У  
u n d u l a t i n g  t e r r a c e  bounded on the s o u t h  by Boot Lake, Duck L a k e , T w i n  L a k e s ,  
the e a s t  channe l  o f  the M ackenz ie  D e l t a ,  and a d ja c e n t  f o u n d .  I t a
a pp rox im a te  n o r t h e r v o s t e r n  boundary  i s  a  s h a l l o w  sw a le ,  w h ich  w i l l  be " o v e r  . 
b y the  new development, and the  n o r t h e a s t  l i m i t  i s  formed by s t e e p e r  s l o p e s  
o f  hummocky h i l l s  and r i d g e s .  S u b su r f a c e  m a t e r i a l s  th rou gh o u t  most o f  the  
deve loped  a rea  a re  composed o f  brown g r a v e l s  c o n t a i n i n g  s m a l l  q u a n t i t i e s  o f  
sand  o r  s i l t ,  under  a p p ro x im a te ly  two fe e t  o f  b la c k  o r  brown pea t  .

S p ru ce  and b i r c h  t r e e s  grow to  o v e r  1.5 fee t  i n  h e i g h t  when a s s o c i a t e d  ^  
g r a v e l s  o v e r l a i n  by two fee t  o r  l e s s  o f  peat .  I n  t h e se  areas,. the  a c t i v e  l a y e r  
i s  n o r m a l l y  about fo u r  fe e t  deep. T h e i r  g row th  i s  reduced, s..ch th a t  h e i g h t ,  
range  from 5 f e e t  to 15 feet on g r a v e l s  o v e r l a i n  by two to f o u r  fe e t  o f  peat  
o r  on f i n e  g r a in e d  s o i l s  o f  w e l l  d r a in e d  s i t e s ,  where m a s s iv e  £ e £“
p r e se n t  beneath  an a c t i v e  l a y e r  o f  o n l y  one o r  two fe e t .  I n  the  
p ock e t s  o f  g r e a t e r  than fou r  fe e t  of peat o v e r  g r a v e l ,  where the  a c t i v e  l a y e r  
i s  l o s s  than a f o o t  i n  depth ,  t r e e s  a r e  s tu n te d  to  two to f i v e  fe e t  i n  h e i g h  , 
o r  a re  a b se n t  e n t i r e l y * .  B i r c h  p re do m in a te s  on s o u t h  f a c i n g  s l o p e s  o r  i n  o t h e r  
a r e a s  w h ich  s t i l l  have an a c t i v e  l a y e r  a fo o t  o r  two deep. S i m i l a r l y ,  d en se  
t h i c k e t s  o f  w i l l o w  and a ld e r  grow a lo n g  s tream  c o u r s e s  o r  a d j a c e n t  to  s m a l l  
l a k e s  where thaw zones  r e s u l t i n g  from s t a n d in g  w ate r  have made f o r  s a t u r a t e d ,  
d e e p ly  thawed, s o i l s  i n  summer, few t r e e s  o r  l a r g e  sh ru b s  grow on the  low  
f l a t  pea ty  a re a s  where m a s s iv e  i c e  rem a in s  w i t h i n  a fo o t  o f  the  s u r f a c e  y e a r  
round . The g round  th rou gh o u t  the I n u v i k  a re a  i s  g e n e r a l l y  hummocky, e x t re m e ly  
so  o ve r  s o i l s  i n  wh ich  i c e  c o n te n t  i s  h i g h .  L a b rad o r  tea and sphagnum m osse s  
p redom inate  beneath  the  d en se r  s t a n d s  o f  s p ru c e ;  g r a s s e s  seem to  be the  m ajo r  
form o f  v e g e t a t i o n  beneath  r o s e s  and o th e r  s h r u b s  i n  the s o u t h  f a c i n g  b i t c h
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s t a n d s  (w h ich ,  where s l o p e  i s  n o t  e x c e s s i v e ,  a r c  th e  o n l y  l o c a l  a r e a s  w h ic h  
appear to  be s u i t e d  to a g r i c u l t u r e ) ;  r e in d e e r  l i c h e n s  w ith -som e  m o sse s ,  b e r r y  
p l a n t s  and ground  b i r c h  appear to p redom ina te  unde r  open f o r e s t s  o f  s t u n t e d  
b i r c h  and sp ru ce ;  and t u s s o c k s  o f  se dge  o r  c o t t o n  g r a d e  p redom ina te  on th e  
b roken  and heaved s o i l s  o f  open, s p a r s e l y  t r e e d  o r  t r e e l e s s  a r e a s  o f  f r o z e n  

s i l t y  s o i l .

A s  i n d i c a t e d ,  deve lopment to d a t e  h a s  o c c u r re d  p r i m a r i l y  i n  a r e a s  where g r a v e l s  
a re  w i t h i n  fo u r  f e e t  o f  the s u r f a c e .  Л few deep p e a t y  a re a s  have  been e n co un t ­
e red ,  now e v id e n c e d  by su ch  p rob lem  s p o t s  a s  the  p o ly g o n a l  c r a c k i n g  w h ic h  o c c u r s  
beneath  the  West H o s t e l ,  F ine  g r a in e d  s o i l s  u n d e r l y  much o f  the t o w n s i t e  a t  
depth, b enea th  the  g r a v e l  l a y e r s .  However, in  the i s o l a t e d  a re a s  where f i n e  
D ra ined  s o i l s  a re  near the  s u r f a c e ,  they  have been, e i t h e r  by d e s i g n  o r  f o r t u n e ,  
a vo ide d  u n t i l  t h i s  l a s t  summer ( 1 9 7 3 ) .  I n  t h i s  i n s t a n c e ,  the  s l o p p y  g rou n d  
p roduced  d u r i n g  u t i l i d o r  c o n s t r u c t i o n  was worsened  d u r i n g  the  i n s t a l l a t i o n  of th e  
NCPC p o le  l i n e  to the p o i n t  o f  m ak ing  p a r t s  o f  the s i t e  v i r t u a l l y  i n a c c e s s i b l e .  
T h i s  can be re ga rde d  a s  i n d i c a t i v e  o f  the s e n s i t i v i t y ,  to r e l a t i v e l y  m in o r  
a c t i v i t y ,  o f  s o i l s  a d ja ce n t  to  I n u v i k  on the n o r th .  I t  i s  f o r t u n a t e  t h a t  g round  
s l o p e  in  the  area i s  negligible. S o i l  s u b s id e n c e  (w it h  much o f  the  v e g e t a t i v e  
c o ve r  i n t a c t )  seems to have  reached  an e q u i l i b r i u m  r a t h e r  than  p r o d u c in g  the 
k in d  o f  d e v a s t a t i o n  e v id e n t  where w a te r  can f low  a w a y , rem ov ing  the  s i l t  and 
c o n s t a n t l y  b a r i n g  a new s o i l - i c e  i n t e r f a c e  to  s o l a r  r a d i a t i o n ,  o r  where 
e v a p o r a t i o n  from hare,  d a r k  s o i l  can remove the w a te r  o f  m e l t i n g  i c e  and c r e a t e  

g r e a t  d e p r e s s i o n s  on l e v e l  g round . *

The a rea  p roposed  for t o w n s i t e  e x p a n s io n  i s  a lm os t  e n t i r e l y  one o f  f i n e  c l a y s  
and s i l t s  im m ed ia te ly  beneath  an o r g a n i c  l a y e r  l e s s  than a fo o t  t h i c k  (2, 3,
A) T h i s  "u p p e r  f l a t "  h a s  abundant l e n s e s  o f  i c e  w i t h  s i l t  i n c l u s i o n s  b e g i n ­
n in g  w i t h i n  a cou p le  o f  feet o f  the s u r f a c e  and e x t e n d in g  to  c o n s i d e r a b l e  depth. 
I c e  ^content  may be as g r e a t  a t  60% b u t  a v e ra g e s  5% to  20% . C o n s t r u c t i o n  in
t h i s  a re a  o b v i o u s l y  canno t  go on by the same r u l e s  a s  have been fo l lo w e d  i n  the  
p r e se n t  t o w n s i t e  (where m a s s i v e  I c e  i s  n o r m a l l y  n o t  encoun te red  u n t i l  12 o r  
15 fe e t  w i t h  e x c e p t io n s  never s h a l l o w e r  than  th re e  fe e t .  The p o t e n t i a l  f o r  
the rm a l  e r o s i o n  i n  the new a re a ,  p a r t i c u l a r l y  w he reve r  c o n s t r u c t i o n  i s  t o  be 

on even s l i g h t l y  s l o p i n g  la n d ,  i s  extreme.

A g r e a t  d e a l  of re c e n t  e f f o r t  has  been put i n t o  p e r m a f r o s t  r e s e a r c h ,  and much 
o f  t h i s  i s  d e a l t  w ith  i n  the p u b l i c a t i o n  "A n n o ta te d  B i b l i o g r a p h y  o f  P e r m a f ro s t  -  
V e g e t a t io n  -  W i l d l i f e  -  Land Form R e l a t i o n s h i p s "  by Dr. P a t r i c i a  R o b e r t s - P i c h e t t e  
a v a i l a b l e  from th e  F o r e s t  Management I n s t i t u t e ,  O ttawa, O n t a r io  a s  I n f o r m a t i o n  
R ep o rt  FM R -X -A 3 (1 9 72 ) .  Two o f  her n o t e s ,  from  m ajo r c o n t r i b u t o r s  to  t h i s  

l i t e r a t u r e ,  a re  quoted i n  p a r t  as f o l l o w s !

B l a c k ,  R. F. 1954. P e r m a f r o s t .  A R e v ie w . G e o l o g i c a l  S o c i e t y  o f  A m e r ican  

B u l l e t i n s  6 5 :8 3 9 -8 5 6 .

" P e r m a f r o s t  r e s u l t s  when the net heat b a la n c e  o f  the s u r f a c e  o f  th e  e a r t h  
o v e r  a p e r io d  o f  s e v e r a l  y e a r s  p ro d u c e s  a tem pe ra tu re  c o n t i n u o u s l y  below  
0°C . . . F r e e z in g  o f  the m an t le  c o m p le te ly  e l im i n a t e s  g rou n d  w a te r  
movement, p r e s e r v e s  o r g a n i c  rem a in s  i n d e f i n i t e l y ,  red uce s  o r  p r e v e n t s



mass movements w i t h i n  the  f r o z e n  m a t e r i a l ,  and promotes f r o s t  
a c t i o n  i n  the  o v e r l y i n g  a c t i v e  l a y e r . "

G e n e s i s :  " A l t h o u g h  the  g e n e r a l  t h e s i s  ( o f  the  g e n e s i s  o f  perma­
f r o s t ,  whether f o s s i l  o r  formed r e c e n t l y , ]  i s  r e l a t i v e l y  s im p le ,  
i t  1s e x t rem e ly  complex in  d e t a i l .  Some o f  t h e  p 'r imary f a c t o r s  
i n  the heat exchange  a re  1) c l i m a t i c  -  s o l a r  r a d i a t i o n ,  a tm osp he r­
i c  r a d i a t i o n ,  c o u n t e r - r a d i a t i o n ,  a i r  te m pe ra tu re s ,  w in d ,  h u m id i t y ,  
c l o u d in e s s  and p r e c i p i t a t i o n ;  2) c h e m ic a l  and p h y s i c a l  c h a r a c t e r ­
i s t i c s  o f  the  g round  -  d i s t r i b u t i o n ,  t y p e s ,  and  t e x t u r e s  o f  
m a t e r i a l ,  heat c a p a c i t i e s ,  thermal c o n d u c t i v i t i e s ,  th e rm a l  d i f f u s i v -  
i t i e s ,  and h o r i z o n t a l  and v e r t i c a l  g r a d i e n t s ,  and 3) the c h a n g in g  
i n t e r f a c e  between the ground and a tm osphere  -  the a c t i v e  l a y e r ,  
s u r f a c e  water,  snow, v e g e t a t i o n ,  and t h e i r  a lb ed o  ( r e f l e c t i v i t y ) .
The f a c t o r s  in  (3 )  commonly a r c  more im p o r ta n t  than the  o t h e r s  
i n  the heat exchange  . . . A re a s  i n  w h ic h  the  average  a n n u a l  
a i r  tem peratu re  i s  s e v e r a l  d eg re e s  be low  0eC may be f r e e  o f  
p e r m a f r o s t ;  c o n v e r s e l y ,  a r e a s  w it h  a ve ra g e  a n n u a l  a i r  te m p e ra tu re s  
above 0°C may c o n t a i n  s p o r a d i c  p e r m a f r o s t  in  e q u i l i b r i u m  w it h  
the  c l im a t e  ( M u l l e r ,  J 9 5 2 ) .  These  c o n d i t i o n s  can be b rou g h t  
about by the  fa c t  th a t  a t h i c k ,  d r y  a c t i v e  l a y e r  cove red  w i t h  
d r y  m osses  and v e r y  t h i c k ,  l i g h t  snow p r o v i d e s  e x c e l l e n t  i n s u l ­
a t i o n ,  c o n v e r s e l y ,  a t h i n ,  wet, a c t i v e  l a y e r  w i t h  l i t t l e  o r  no 
v e g e t a t i o n  and w it h  t h i n ,  dense  snow, f r e e z e s  q u i c k l y  and becomes 
an e x c e l l e n t  co n d u c to r .  The i n t e r f a c e  chan ge s  m arked ly  from low 
to h i g h  a l t i t u d e  and l a t i t u d e  and s o  do the w in t e r  c l i m a t i c  
f a c t o r s  . . .

G e o lo g i c  S i g n i f i c a n c e : "T h e  a c t i v e  l a y e r  i s  commonly s u p e r -
s a tu ra te d 7 ~ so *  th a t  mass movements, f r o s t  h e a v in g ,  f r o s t  t h r u s t ­
i n g ,  f r o s t  s t i r r i n g  and f r o s t  s p l i t t i n g  a re  commonplace.
P a t te rn e d  g round ,  i n v o l u t i o n s ,  s o l i f l u c t i o n  phenomena, b l o c k  
f i e l d s  and o t h e r  m i c r o - f e a t u r e s  r e s u l t  . . .

"T h a w in g  o f  p e rm a fro s t  c o n t a i n i n g  much i c e  commonly r e s u l t  i n  
p i t s ,  ponds, and la k e s  on l e v e l  ground  and s lum ps  and e a r t h -  
f low s  on s l o p i n g  g r o u n d s . "

Brown, R. J .  E. and C. H. J o h n s to n .  1964. P e r m a f ro s t  and r e l a t e d  e n g i n e e r i n g  
p rob lem s.  Endeavou r  2 3 ( 8 9 ) : 6 6 - 7 2 .

The most im p o r tan t  f e a t u r e s  o f  p e r m a f r o s t  w it h  e n g in e e r in g  
c o n s t r u c t i o n  s i g n i f i c a n c e  a r c  g i v e n  as:

(a )  The g re a t  s e n s i t i v i t y  o f  p e r m a f r o s t  to the rm al c h a n g e s ,

(b ) The r e l a t i v e  im p e rm e a b i l i t y  o f  p e rm a fro s t  to m o i s t u r e ,

(c )  The h ig h  i c e  c o n te n t  o f  f i n e  g r a i n e d  and o r g a n ic  s o i l s  
c o n t a i n i n g  p e r m a f r o s t .
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V a r i o u s  s u g g e s t i o n s  a re  g i v e n  f o r  c o n s e r v i n g  the Г го геп  c o n d i t i o n .

"T h e  t h i c k n e s s  o f  p e rm a fro s t  . . .  i s  de te rm ined  by  the c l o s e  and 
complex i n t e r a c t i o n  o f  a l a r g e  number o f  c l i m a t i c  and t e r r a i n  
f a c t o r s ,  the  most im por tan t  o f  w h ich  a r e  a i r  tem peratu re ,  r e l i e f  
( s l o p e  and a s p e c t ) ,  v e g e t a t i o n ,  d r a in a g e ,  snow c o v e r  and s o i l  
t y p e . "  The f a c t o r s  w h ich  a f f e c t  p e rm a f ro s t  a l s o  d e te rm in e  the. 
t h i c k n e s s  o f  the a c t i v e  l a y e r .

There  i s  a r e l a t i o n s h i p  between mean a n n u a l  a i r  and mean a n n u a l  
g round  te m pe ra tu re s ,  w i t h  mean annua l  a i r  tem pe ra tu re  b e in g  
abou t  2°C to  5°C l e s s  than  th e  mean annua l  ground  tem peratu re  
and a v e r a g i n g  abou t  3°C l e s s ,  e . g . ,  R e s o l u t e ,  No r thw est  
T e r r i t o r i e s  ( c o n t in u o u s  zone) mean a n n u a l  a i r  tem peratu re  i s  
- 1 6 . 1 ° C  and mean annua l ground  tem peratu re  i s  - 1 2 . 8 eC; Thompson, 
M a n i to b a  ( d i s c o n t i n u o u s  zone) mean a n n u a l  a i r  tem pera tu re  i s  
-4 °C  and mean a n n u a l  ground  tem pe ra tu re  i s  0 .5°C .

"O v e r  a l o n g  p e r io d  of time a change i n  mean annua l  a i r  tem pe ra tu re  
can  r e s u l t  i n  a s i g n i f i c a n t  change  in  the  e x te n t  and t h i c k n e s s  
o f  p e r m a f r o s t .  Geotherm a l g r a d i e n t s  from abou t  1°C per 20 m to 1°C 
p e r  60 m -  dep e n d in g  to some d eg ree  on the type  o f  s o i l  o r  r o c k  -  
have been o b se rv e d .  Л change o f  l cC i n  mean an n u a l  a i r  tem pe ra tu re  
c o u ld  r e s u l t ,  o v e r  a l o n g  p e r io d  o f  time, i n  a change  o f  1 0С 
i n  the mean a n n u a l  ground  tem pe ra tu re .  T h i s  would cau se  a change 
i n  p e rm a fro s t  t h i c k n e s s  o f  a p p ro x im a t e l y  20 m to 160 n [ [ s i c ] ] . "

R e l i e f  : I n  the d i s c o n t i n u o u s  zone, s o u t h - f a c i n g  s l o p e s  u s u a l l y
have no p e r m a f r o s t  w h i l e  i t  i s  p r e se n t  on n o r t h - f a c i n g  s l o p e s ;  
i n  the c o n t in u o u s  zone i t  a pp e a r s  t h i c k e r  and the a c t i v e  l a y e r  
t h i n n e r  on n o r t h - f a c i n g  s l o p e s .

V e g e ta t io n  p r o v i d e s  " r e s i s t a n c e  to  heat f low  by c o n d u c t io n .  By 
t r a n s p i r a t i o n ,  i t  draws w ater  from the s o i l ,  which  i s  t h u s  
d e p le te d  o f  heat h e ld  by w a te r .  F u r the rm o re ,  the p r o c e s s  o f  
e v a p o r a t i o n  ( i n c l u d i n g  tha t  due to  t r a n s p i r a t i o n )  w ith d raw s  
heat  from the  s u r r o u n d in g  a tm osphere  and from i n c i d e n t  s o l a r  
r a d i a t i o n .  In  the  p re se n t  c o n te x t ,  mosses  and l i c h e n s  a re  
p a r t i c u l a r l y  s i g n i f i c a n t .  M o s se s  a re  s t r o n g l y  h y g r o s c o p i c ,  
but can l o s e  m o i s t u re  r a p i d l y  and i n  l a r g e  q u a n t i t i e s .  L i c h e n s ,  
however, have v e r y  dry s u r f a c e s  a t  a l l  t im e s,  even when the  
low er  l a y e r s  near the s o i l  a re  v e r y  wet; p o s s i b l y  they p r o t e c t  
the  s o i l  a g a i n s t  heat g a i n  more by an i n s u l a t i n g  p r o c e s s  
than by one o f  e v a p o r a t i v e  c o o l i n g  [ [ L i c h e n s  a re  a l s o  l i g h t  
i n  c o lo u r ;  they have  a h i g h  a l b e d o ) ] .  I t  i s  p o s s i b l e ,  however, 
th a t  r a p id  e v a p o r a t io n  o r  d i f f u s i o n  exchange  o f  w ate r v a p o r  
from  the  wet b a s a l  l a y e r  to the  atm osphere  above  the l i c h e n  
may c o n t r i b u t e  to low s o i l  te m pe ra tu re s  and a h ig h  p e rm a fro s t  
t a b le .  The u n d e r l y i n g  peat formed from the a c c u m u la t io n  o f  
decomposed v e g e t a t i o n ,  a l s o  i n f l u e n c e s  the hea t  t r a n s f e r  
between the atm osphere  and the s o i l  beneath .
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m t  h a s  been noted  by R u s s i a n  a u t h o r s ,  and on the  M ackenz ie  
D e lt a ,  that r o v e g e t a t i o n  a f t e r  d i s t u r b a n c e ,  o r  c a r e f u l  
removal of s p ru c e  t r e e s  g row ing  o v e r  r e in d e e r  l i c h e n s ,  can 
r e s u l t  i n  q u i t e  r a p id  p e rm a f ro s t  a g g r a d a t i o n  accompanied by 
I n c r e a s e  In  g round  e l e v a t io n  -  D. G i l l ,  p e r s o n a l  pomment]]

" Snow C over  i n f l u e n c e s  heat t r a n s f e r  between the  a i r  and the  
ground and lmnce a f f e c t s  the d i s t r i b u t i o n  o f  p e rm a f ro s t .
The s n o w - f a l l  regime and the time th a t  snow l i e s  on tl ie 
ground a re  c r i t i c a l  f a c t o r s .  A heavy  f a l l  o f  snow i n  autumn 
and e a r l y  w in t e r  w i l l  i n h i b i t  w in t e r  f r o s t  p e n e t r a t i o n  and 
the fo rm a t io n  o f  p e rm a fro s t .  On the o t h e r  hand, a t h i c k  
snow c o ve r  t h a t  p e r s i s t s  on the  ground  i n  s p r i n g  w i l l  d e le y  
thaw ing o f  the  u n d e r l y i n g  f r o z e n  g r o u n d .”

" I n  the s ou th e rn  f r i n g e  most p e r m a f r o s t  i s  c o n f in e d  t o  peat 
bogs. The th e rm a l  p r o p e r t ie s  o f  the peat a re  to  a g r e a t  
ex ten t  r e s p o n s i b l e  fo r  i t s  f o rm a t io n  i n  t i l l s  type  of t e r r a i n  
and changes i n  the  e x te n t  o f  p e r m a f r o s t  i s  a l s o  l a r g e l y  
dependent on change s  in  the the rm a l  p r o p e r t i e s  o f  the peat.
The mechanisms w h ich  caused the  fo rm a t io n  o f  p e rm a fro s t  in  
these  b og s  a r e  a s s o c i a t e d  w ith  v a r i a t i o n s  in  the heat 
exchange at the  s u r f a c e  of the moss and pen t .  When d r y ,  
peat has  a low  therm a l c o n d u c t i v i t y  e q u a l  to th a t  of snow 
( i . e .  about 0 .0 0 0 1 7  c a l/ c m ° C / se c ) . Peat can a b so rb  l a r g e  
q u a n t i t i e s  o f  w ate r;  when wet, i t s  the rm a l c o n d u c t i v i t y  i s  
g r e a t l y  i n c r e a s e d .  U n sa tu ra te d  peat  lias a c o n d u c t i v i t y  o f  
about 0 .0007  ca l/cm °C/sec  . . . When f r o z e n ,  i t s  thermal 
c o n d u c t i v i t y  i s  many t im es  t h a t  o f  d r y  pea t  and app roache s  
the v a l u e  f o r  i c e ;  s a tu ra te d  f r o z e n  peat has  a c o n d u c t i v i t y  
o f  about 0 .0056  ca l/ c m °C / se c . D u r i n g  the  summer, a t h i n  
s u r f a c e  l a y e r  o f  d r y  p ea t  h a v in g  a low  therm a l c o n d u c t i v i t y  
p re v e n t s  warming o f  the u n d e r l y i n g  s o i l .  D u r in g  the co ld  
p a r t  o f  the y e a r ,  the peat i s  s a t u r a t e d  from the  s u r f a c e ,  
and when i t  f r e e z e s ,  i t s  thermal, c o n d u c t i v i t y  g r e a t l y  
i n c r e a s e s .  B ecau se  o f  t h i s ,  the amount o f  heat t r a n s f e r r e d  
i n  w in t e r  from the  ground to  the a tm osphere  th rough  the  f r o z e n  
i c e - s a t u r a t e d  pea t  i s  g r e a t e r  than the amount t r a n sm it te d  
in  the o p p o s i t e  d i r e c t i o n  in  summer th rou g h  the l a y e r  o f  d r y  
peat and u n d e r l y i n g  wet peat .  A c o n s i d e r a b l e  q u a n t i t y  of 
heat i s  a l s o  used d u r in g  the warm p e r io d  to  m elt the i c e  and 
to warm and e v a p o ra t e  the  w ate r .  The net r e s u l t  i s  a l o s s  o f  
heat,  and c o n d i t i o n s  co n du c iv e  to  the fo rm a t ion  o f  p e rm a fro s t .

" T h i s  th e rm a l  mechanism does not  cau se  the  p e rm a fro s t  to 
i n c r e a s e  in  t h i c k n e s s  i n d e f i n i t e l y .  R a th e r ,  a q u a s i - e q u i l i b r i u m  
i s  reached  whereby the downward f r o s t  p e n e t r a t i o n  i s  b a lan c ed  
by heat t r a n s f e r  from the u n f r o z e n  g round  below. The the rm a l 
s e n s i t i v i t y  o f  t h i s  p e rm a f ro s t  i s  v i v i d l y  dem onstra ted  by i t s  
r a p id  thaw ing  when the o v e r l y i n g  moss and peat l a y e r s  a re  
removed. "
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T h i s  a p p l i e s  to  the s o u th e rn  f r i n g e .  ’'F u r t h e r  n o r th  the  therm a l 
• p r o p e r t i e s  ci-*;-o.it n.:d o t h e r  t e r r a i n  fe a t u r e  assume a r e l a t i v e l y

: - . * m ino r r c l c  -.and the  •thermal p r o p e r t i e s  o f  the  ground a s  a whole , 
to ge th e r  w i t h  c l im a t e ,  become dom inan t .  V a r i a t i o n s  in  th e rm a l

,-.s. -«<-----p r o p t T t i c b * - a s  r c n d u c t i v i t y , d i f f u s i v i t y ,  and s p e c i f i c
heat a f f e c t  t;.o T a te  of p e rm a fro s t  a c cu m u la t io n .  For example, 
the thermal-’c o n d u c t i v i t y  o f  s i l t  i s  about o n e - h a l f  th a t  o f  

■ ' A -io a r s e  g i.rm ed s o i  Is-and s e v e r a l  t im es  th a t  o f  ro ck .  V a r i a t i o n  
I n  thermal p r o p e r t i e s  a lo n e  w i l l  n o t ,  however, n e c e s s a r i l y  

* - '• • • *  • i.f ' i i ’I r f ^ T e n c a s  in p e rm a fro s t  t h i c k n e s s  w i t h i n  a p a r t i c u l a r

a rea  . . . .

• : .h-, an. л п м  w i t h i n  w h ich  r e l a t i o n s h i p s  d e s c r ib e d
• . .*. y ’Л г . * * .two ]v..i .iTi aphs a re  o f  a p p ro x im a te ly  equ a l

• • • R - i g n i l i c e n c e . j ]

"Th'-p.n f e a t u r e s  n f  p e r m a f r o s t  a re  s i g n i f i c a n t  in  e n g i n e e r in g  
c o n s t r u c t i o n :  1) P e rm a f ro s t  i s  p a r t i c u l a r l y  s e n s i t i v e  to  

...... :vs»n*V c h a r g e . . Any n a t u r a l  o r  man-made change i n  the
env ironm en ta l  c o n d i t i o n s ,  however s l i g h t ,  w i l l  g r e a t l y  

.... cffe 'iJ- >he  H i i l i c a t e  n a tu ra l  the rm a l e q u i l i b r i u m .  2) P e r m a f ro s t
-’ л- '.С '• ч г -ryv.l ip.erm 'vrblu 'to m o i s t u r e .  D ra in a g e  i s  v i t a l ,

. . .  „ «•*тггу.Г»н\.:.# .•H-ratir- r.dl movement o f  w ate r  o c c u r s  above the
f;-. -••■••, JL-ts-iiui t h e m  . a r e a s , s u r f a c e  w ater i s  c o n sp ic u o u s  

de .spite the g e n e r a l l y  low p r c c i p i t a L i o n . I.f n a t u r a l  d r a in a g e  
• * . „-.is impeded o r  .p rop e r  d r a in a g e  , s t r u c t u r e s  not  p ro v ide d ,  

ч ......zcczl: m e t i r n  r'n-rr-ti.or.r ч ч п  be s e r i o u s l y  com p l ica ted  by i n t e n ­
s i f i e d  f r o s t  a c t i o n  d u r in g  the w in t e r  and a c c e le r a t e d  thaw ing  
d u r in g  t s u m m e r .  3) The i c e  co n te n t  o f  the  f r o z e n  ground  i s  

• a most im p o r ta n t  c o n s i d e r a t i o n .  S o l i d  ro ck ,  g r a v e l  and sand, 
u s u a l l y  c o n t a in  l i t t l e  o r  no i c e  a t  tem pera tu re s  below 0°C and

...........r-f.ç.M.i.1 t-i.es encoun te red  i n  b u i l d i n g  on the se  m a t e r i a l s .
- ». •-•••--TfciCt • sr itb -rt ine -g ra inod  m a t e r i a l s  and o r g a n i c

m a t e r i a l s  su ch  as  p ea t ,  w h ich  u s u a l l y  have e x t rem e ly  h i g h  i c e  
hj . • ■ ' t r . - i . г ^  -:m r r rp. t a b l e  to f r o s t  a c t i o n .  A s  lo n g  a s  

* ' ‘..Murjis .remai.ris f r o ze n  in  su ch  s o i l s ,  the  i c e  b in d s  the i n d i v i d -  
. . ... ..-iVi.!-, rsrrFfcirl-c:»• «together t r ivp roducc  a m a t e r i a l  o f  c o n s i d e r a b l e  

’ s t r e n g t h ;  w'ncn thawed, however, the se  s o i l s  change to a s o f t  
s l u r r y  w it h  l i t t l e  o r  no s t r e n g t h .  A l l  fo rm s o f  i c e  l a y e r s  

.. _.or l e n s e s ,  r a n g i n g  from h a i r l i n e  s i z e s  to s e v e r a l  m eters  in
- J d r iu J a iH iT ja c a n  o c c u r  w i t h i n  the  same m a t e r i a l .  I n  s i l t y  s o i l s ,  

*- .-.•o.lame o f  i c e  may be a s  much as s i x  t im e s  t h a t
of s o i l  . . . "

UiSUnfiVvl I IN’

A c c e p t in g  f o r  the moment th a t  development w i t h i n  the  a rea  p roposed  i s  f e a s i b l e  
-.„that .j-.ha.nrnje.ctrJ «. .90.4.4 ihl.q. .at: a l l  w i t h i n  the l i m i t s  o f  c u r r e n t  te c h n o lo g y ,  

1лпп..с.Ьа{,,..пцм»ч,.!’:сг*-12е гл '1Р а гу  to work  w i t h i n  e n v i ro n m e n ta l  c o n s t r a i n t s  do no t  
make the econom ics  o f  such  a p r o j e c t  p r o h i b i t i v e  -  the a l t e r n a t i v e s  o f  h i g h



. J c a s i r y , . .Г2!гД.1 i r i i c  f a m i l y  d w e l l i n g  w i t h i n  the  b o u n d a r ie s  o f  the  p re se n t  t o w n s i t e ,  
o r  c o n s t r u c t i o n  o f  a s a t e l l i t e  t o w n s i t e  fo r  i n d u s t r y  on the g r a v e l l y  s o i l  i n  

^:ti&..vlei3± ty . jB £ Jxm £  f.aluî, ' w i l l  not be d i s c u s s e d  beyond t h i s  s ta tem en t  o f  t h e i r  
ex istence..

. x h e r c . - n r i r . t s r r r r j J . e b je c t i v e s  wh ich  a re  no rm a l,  a l t h o u g h  se ldom  s t a te d ,  i n
n o r th e rn  to w n s i t e  deve lopm ent,  These  a re :

;. ... . #*•

1. Permanency i n  a r e g io n  where e n v i ro n m e n t a l  c o n d i t i o n s  f l u c t u a t e  
.... - v i o l e n t l y . '

_Л,- ‘L.-Vv.i.-.-, r..’v :  tiff-  ^ r e s i d e n t s ,  so  they  can per fo rm  t h e i r  a p p o in te d
........* .-Лаяк» v j r t h o u t - d e v o t in g  major a t t e n t i o n  to  s u r v i v a l .

. S\v round ings,  e i t h e r  n a t u r a l  o r  man-made., which a re  s u f f i c i e n t l y  
pi,. u s in g  and v a r ie d  such  th a t  permanent r e s i d e n c y  i s  encouraged.

A l l ’ L iirJe o f ' t h e s e  c o n s i d e r a t i o n s  must be taken  i n t o  a ccoun t  a t  the i n c e p t i o n  
.pf Jicv He\wd:cpmr»nt;., . a s . r e p a i r .  o r  m o d i f i c a t i o n  a f t e r  the fa c t  a re  e x t re m e ly  

..:d'it5f i err i r - p o s s l b l e  w i t h i n  normal t im e c o n s t r a i n t s .  T h e re -  
ro r a v v V i f  idr eraphasis  te c h n iq u e s  o f  c o n s t r u c t i o n .  The en v i ro n m e n t

sV.:' vv i- 'ce -.-rr  ..-x u iLar :; . .tundra  does no t  a l l o w  f o r  the  spectrum  o f
a l t e r n a t i v e s  a v a i l a b l e  i n  more m oderate  c l im a te .

c r r x n r u  'r.'..the p roposed  e x p a n s io n ,  one wh ich  h a s  been s t a t e d  
.numerous t imes in  the p a s t ,  i s  t h a t  the  p e rm a f ro s t  be p ro t e c te d .  I t  ha s  been 
most ' f o r t u n a t e ,  i n - t h e  e a r l y  s t a g e s  o f  I n u v i k  deve lopment, t h a t  consequence s  
o f  exper i^entr/t in::  and expected  m is t a k e s  have been m in im al becau se  o f  the  s o i l  
types  fo r  which  the s i t e  was cho sen .  I t  would be f o l l y  indeed ,  as can be 
deduced fvr.j ;.!ie. m a t e r i a l  p re se n ted  i n  the f o r e g o in g  s e c t i o n ,  co expec t  a 

• , r iU . r / . i i » { ^ 'v n ;- « f ^ v r ï7 i r 3 r r : u r ! t n À 'v e s i l i e n c e  i n  the  a rea  a d ja c e n t  to I n u v i k  on 
the no r th .

•vliii "ritd::. ‘a s  sue-rated w i t h  s t u d y  and c o n t r o l  o f  e n v i r o n m e n t a l  damage
.w.l.-r.e-v.ti’Ju-.dnfu'oda.t 'ion vis ra.pi.dl-y' d e v e lo p in g  i n  the wake o f  a d vance s  made in  
•a.unre la ted  s c ie n c e s  o f  e n g i n e e r in g  te c h n o lo g y  and e c o l o g i c a l  r e s e a r c h .  I t  i s  
r e c e i v i n g  a d d i t i o n a l  im petus  w ith  the  awaken ing  o f  o t h e r  i n d i v i d u a l s  i n  the
f i e l d s  of l a n d a i s e  and development to the fa c t  t h a t  tremendous c o s t s  can o f t e n  
be •avertisd^.jjyv r e l a t i v e l y  m ino r in v e s tm e n t s  i n  re c o n n a is s a n c e ,  t h o u g h t f u l , s i t e  

-;vk  .rouf-i» < 9  \pc t i cr is ... .and i.:i c o n s i d e r a t i o n  o f  the e f f e c t s  o f  s u c h  m a s s iv e  
n a t u r a l  f o r c e s  as .are a s s o c i a t e d  w i t h  \>rater and tem peratu re  i n  an A r c t i c  

. ^ j u ix a n a e x t . . .^lhr^likr«»>jjKr 'ctuxd±irio.n s ' i n e t  i n  s o u t h e rn  c l im e s ,  where  man ha s  
jiifca■ .abJe '.w, .oy..force,...beat nature, a s  an a d v e r s a r y ,  e n v i ro n m e n t a l  c o n d i t i o n s  

x-iicr Aax,.iij.'aiei;Hiy-siJ:ate p a s s i v e  c o n s t r u c t i o n  w i t h i n  th e  c o n s t r a i n t s  o f  
t e r r a i n ,  s o i l s ,  .d ra inag e ,  e x p o su re  and v e g e t a t i o n .  In  most c a s e s  where  s e v e re  
e n v i ro n m e n ta l  damage has  r e s u l t e d  from p e rm a fro s t  d e g ra d a t io n ,  i t  ha s  been 
due to  .ekc.e^sjve..reroo.vaJ /if. the v e g e t a t i v e  mat to  expose  peaty  s o i l s  o f  low  

.«/-luiLio. zo.r. tp: .tLLsrxiption o f  d r a in a g e  r e s u l t i n g  in  c h a n n e l l i n g  o r  p on d in g  

.of ru n o r t  w ate r.  The p r a c t i c e  o f  rem ov ing  the v e g e t a t i v e  mat h a s  ceased ,  
except fo r  the odd ca se  caused  p r i m a r i l y  by ig n o ra n c e  o r  c a r e l e s s n e s s  5 . 
p r e s e r v a t i o n  o f  'n a t u r a l  d r a in a g e  p a t t e r n s  i s  more d i f f i c u l t .  These  two s u b j e c t s  
v il l j ie  d e a l t  w ith  . in  t h e  o r d e r  i n  w h ich  they have been p re se n te d ,  by the  u se



i}{ quotations s e le c t e d  a s  r e p r e s e n t a t i v e  of the l i t e r a t u r e  and supp lem ented  
by p e r so n a l  o b s e r v a t i o n s  f o l l o w in g :

Maintenance o f  Subg radc

From Brown, R. J. E .  1970. P e r m a f ro s t  in  Canada. U n i v e r s i t y  o f  T o ro n to  P r e s s  
Page 234 -  R em ark in g  on road c o n s t r u c t i o n  n o r th w e st  o f  W h ite h o r se :

Roads -  "The  most d i f f i c u l t  c o n s t r u c t i o n  prob lems caused  by p e r m a f r o s t  
were encoun te red  n o r th w e s t  o f  W h ite h o r se .  D u r in g  the i n i t i a l  
c o n s t r u c t i o n  e n g in e e r s  w ith  no  p r e v io u s  e x p e r ie n ce  i n  p e rm a fro s t  
a re a s  t r i e d  to d i t c h  a c o n s i d e r a b l e  s t r e t c h  of the  h ighw ay  and 
encounte red  d i f f i c u l t i e s .  I n  some p la c e s  the road sank  10 to 15 
feet a s  the pe rm a fro s t  was thawed by heat p e n e t r a t io n  th rough  the 
d i t c h e s .  The p e rm a f ro s t  t a b le  la y  o n l y  one o r  two fe e t  beneath  
the ground  s u r f a c e  in  the  u n d i s t u r b e d  a re a s  and the  r i g h t - o f - w a y  
was e a sy  to  c l e a r  becau se  of the  s h a l lo w  t r e e  r o o t s .  A f t e r  
c l e a r i n g ,  the t o p s o i l  was s t r i p p e d  and a ttem pts  were made to  g rad e  
the ro a d .  A s  f a s t  as th e  i n s u l a t i n g  v e g e ta t io n  co ve r  was removed, 
the g round  thawed, c r e a t in g  a m orass  that became worse  the  more i t  
was worked. As a remedy, the v e g e t a t io n  was l e f t  i n  p l a c e  and a 
l a y e r  o f  b ru s h  and t im be rs  f o u r  to f i v e  fe e t  t h i c k  was added.
G ra ve l  f i l l  was then  p laced  o n  top by end dum p ing .’'

A i r  F i e l d s  -  " I n  the l a t e  1 9 4 0 ' s  an a ttempt was made to  c o n s t r u c t  
a s t r i p  at A k l a v i k  in  the M ackenz ie  R i v e r  D e lta ,  where a d v e r s e  
s o i l s  and p e r m a f r o s t  c o n d i t i o n s  e x i s t .  A b u l l d o z e r  was used to 
s t r i p  the v e g e t a t i o n  and thaw s o i l  down to  the p e r m a f r o s t  ta b le .
I n  a ve r y  s h o r t  time, the  p e r e n n i a l l y  f r o ze n ,  i c e  la d en  s i l t s  
thawed, t u r n in g  the  s t r i p p e d  a re a  i n t o  a quagmire  . . . T h i s  
area  was n e ve r  u sed  as an a i r f i e l d  and the i n i t i a l  m is t a k e  o f  
s t r i p p i n g  the  s u r f a c e  cou ld  o n l y  hove  been r e c t i f i e d  by p l a c i n g  
a tremendous q u a n t i t y  o f  c o a r s e  g r a in e d  s o i l  o ve r  the a re a  and 
a l l o w i n g  the  p e rm a fro s t  reg im e to be r e - e s t a b l i s h e d  . . .

" A t  the  Town o f  I n u v i k  . . .  a  s p e c i a l  d e s ig n  was used f o r  the 
a i r  s t r i p  . . . The t r e e s  were  cut by hand and l a i d  on  the  g round  
a f t e r  wh ich  a minimum o f  e i g h t  fee t  o f  c ru shed  d o l o m i t i c  l im e ­
stone  f i l l  from a nearby  q u a r r y  was p laced  on the u n d i s t u r b e d  
ground s u r f a c e .  Temperature  measurements i n  and beneath  the 
f i l l  10 y e a r s  a f t e r  c o n s t r u c t i o n  r e v e a l  th a t  the p e rm a f ro s t  was 
aggraded  to  the o r i g i n a l  ground  s u r f a c e  and oven i n t o  the  f i l l .
No d i f f i c u l t i e s  a t t r i b u t a b l e  to  peem afro st  or any o th e r  cau se  
have been encoun te red  and the a i r  s t r i p  h a s  performed and i s  i n  
e x c e l l e n t  c o n d i t i o n . "

From Brown, R. J. E .  and fi. H. J o h n s to n .  1964 .  P e rm a f ro s t  and r e l a t e d  e n g in e e r ­
in g  p rob lem s.  Endeavou r  2 3 ( 8 9 ) : 6 6 - 7 2 . -  From Dr. R o b e r t s - P i c h e t  t e ' s  summary:



V e n t i l a t i o n  o r  i n s u l a t i o n  i s  needed to  p re se r v e  the  f r o z e n  
c o n d i t i o n  on the  f i n e - g r a i n e d  i c e - r i c h  m a t e r i a l s .  On s u i t a b l e  
s i t e s ,  b u i l d i n g s  may be put on  s t i l t s  to  g i v e  s u f f i c i e n t  
v e n t i l a t i o n .  N o rm a l ly  h ighw ay s ,  a i r  s t r i p s  and r a i l w a y s  need 
i n s u l a t i o n .  " N o r m a l l y  f i l l  methods a re  used th ro u g h o u t  and 
d i s t u r b a n c e  o f  the  s u r f a c e  c o ve r  i s  kep t  to a m inimum."

A com b inat ion  o f  the se  te c h n iq u e s  h a s  been used fo r  the hanga r  a t  the I n u v i k  
A i r p o r t :  H-shaped  v e n t i l a t i o n  p ip e s ,  open i n  w in t e r  and c l o s e d  to  p r o v id e  a 
dead a i r  space i n  summer, were p la c e d ,  and then a p p ro x im a te ly  f i v e  fe e t  o r  so  
o f  c ru shed  ro c k  f i l l  was dumped o v e r  them. On top o f  t h i s  i s  the  c o n c re te  
fo unda t ion  and f l o o r  o f  the hanga r.  T h i s  techn ique  has worked a d m ira b ly  w e l l .

R u s s ia n  a u t h o r s  Po rkhaev  and S a d o v s k i i  (1959) i n  (5) s t a t e  th a t  they  have 
found r e t e n t i o n  o f  the s u r f a c e  v e g e t a t i o n  to be advan tageou s  beneath  g rade  o f  
permanent ro a d s  ( e q u a l l y  a p p l i c a b l e  to berms, f o u n d a t io n s  and o t h e r  f i l l  a r e a s ]

"The  p r e s e r v a t i o n  o f  v e g e t a t i o n  i n  the fo u n d a t io n  o f  the  embank­
ment i s  im p e ra t i v e  when c o n s t r u c t i n g  a c c o r d in g  to the  method o f  

. p r e s e r v i n g  a f r o z e n  s u b g ra d e .  W h i le  im p ro v in g  the the rm a l 
i n s u l a t i o n  p r o p e r t i e s  o f  the embankment fo u n d a t io n ,  v e g e t a t i o n  
a l s o  i n t e r f e r e s  w ith  the  p e n e t r a t i o n  o f  f i n e s  i n t o  the body o f  
an embankment made o f  co a r se  m a t e r i a l .  I n  a d d i t i o n ,  the p re se n ce  
o f  v e g e t a t i o n  under an embankment reduce s  h e a v in g .  Thus,  
a c c o r d in g  to the data  o f  K. M. K r a sn o v  (1944 ) ,  a road  w i t h  perma­
f r o s t  i n  i t s  su bg ra de  c o n s t r u c t e d  i n  Kolyma i n  1937 o v e r  a 
h i l l o c k y  area  (cemetery mounds) was s u b je c te d  to e x c l u s i v e l y  
( s i c ]  s t r o n g  h e a v in g  i n  tho se  s t r e t c h e s  where the v e g e t a t i o n  
l a y e r  had been removed and th e  cemetery mounds l e v e l l e d .
H eav ing  was l e s s  i n t e n s e  in  a r e a s  where the  cementery  mounds 
were p re se r ve d ,  even though the v e g e t a t i o n  had been removed, 
and the re  was no h e a v in g  at a l l  i n  tho se  s t r e t c h e s  o f  the 
road where the mounds were l e f t  untouched and the v e g e t a t i o n  
was not rem oved."

From Brown R. J .  E. and G. H. d oh n s to n .  1964. P e r m a f ro s t  and r e l a t e d  e n g in e e r  
ing p rob lem s.  Endeavor  2 3 ( 8 9 ) : 6 6 - 7 2 .  -  Rem arking on e n g i n e e r i n g  c o n s i d e r a t i o n

" P e r e n n i a l  f r e e z i n g  can  he n e g le c t e d  when e n g i n e e r in g  w o rk s  a re  
s i t e d  on w e l l - d r a i n e d ,  c o a r s e - g r a i n e d  s o i l s  o r  bed ro ck  . . . "

From Re fe ren c e  ? :

"The  maximum ob se rve d  d ep th s  o f  thaw e xp e r ie n ce d  a t  I n u v i k  j u s t  
3 y e a r s  a f t e r  o c c u p a t io n  a re  . . . a p p ro x im a te ly  5 fee t  i n  a re a s  
s t r i p p e d  o f  moss and u n d e r l a i n  by f i n e - g r a i n e d  s o i l s ;  and 8 fe e t  i n  
a r e a s  s t r i p p e d  o f  moss and u n d e r l a i n  by c o a r s e - g r a i n e d  s o i l s . "
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G r a v e l  p i t  o p e r a t i o n s  a t  Ya Ya Lakes  on R i c h a r d s  I s l a n d  n o r t h  o f  I n u v i k  r e l y  
on n a t u r a l  c o n d i t i o n s  to p roduce  p e rm a f ro s t  r e g r e s s i o n  a f t e r  s u r f a c e  s t r i p p i n g ;  
the  t h i n  i c e  c o a t i n g s  on i n d i v i d u a l  p a r t i c u l e s  b in d  them i n t o  s u c h  a m a t r i x  
t h a t  any o t h e r  method o f  e x t r a c t i o n  would  be e c o n o m ic a l l y  p r o h i b i t i v e ,  but 
by the te c h n iq u e  used a p p ro x im a te ly  th re e  o r  f o u r  f e e t  of m a t e r i a l  i s  f r e e d  
each  se a so n .

O i l  r i g s  on d e l t a i c  s o i l s ;  o f  the n o r t h e r n  D e l t a  f l o o d  p l a i n s  u se  a p p ro x im a te l y  
two to f i v e  fe e t  o f  g r a v e l  f i l l  on a  s i t e  p repa red  by f i r s t  s t r i p p i n g  o f f  
and s t o c k p i l i n g  the peaty  s u r f a c e  l a y e r  ( t h i s  t o  be used  i n  c i t e  r e p a i r  a f t e r  
w it h d r a w a l  and rem oval o f  the g r a v e l  p ad ).  The d r i l l i n g  r i g  i t s e l f  i s  s e t  
on  p i l e s  d r i v e n  th rough  the g r a v e l  pad and f r o z e n  i n t o  p e r m a f r o s t .  T h i s  
te c h n iq u e  o f  m ain tenance  o f  the  f r o z e n  c o n d i t i o n  o f  t h e  s i t e  s o i l s  seems to 
he s a t i s f a c t o r y .  Where m ino r s u b s id e n c e  o c c u r s ,  r e g r a d i n g  by f i l l i n g  the  
d e p r e s s i o n s  w it h  g r a v e l  seems to be adequate  to h a l t  the p r o c e s s .

I n  the I n u v i k  a i r f i e l d  a rea ,  pea ty  s o i l s  to  e i g h t  f e e t  in  dep th  c o n t a i n  abundant 
i c e .  These  have been a d e q u a te ly  p r o t e c te d  by p lacem ent o f  a p p r o x im a t e l y  f i v e  
to e i g h t  fee t  o f  c ru shed  rock  f i l l  o v e r  a base  i n  w h ich  a s  much o r g a n i c  
m a t e r i a l  as p o s s i b l e  lias been r e t a i n e d .  (The a i r  s t r i p  i t s e l f ,  f o r  w h ic h  
s p e c i f i c a t i o n s  wore somewhat more s e v e re ,  re c e iv e d  the g r e a t e r  q u a n t i t y  o f  
f i l l  and i s  d i s c u s s e d  i n  a q u o t a t i o n  from R. J. E. Brown g i v e n  e a r l i e r  i n  
t h i s  r e p o r t . )  The a irpo rt ,  b u i l d i n g s ,  w ith  the e x c e p t io n  o f  the hanga r  
mentioned e a r l i e r ,  a re  p la ced  on p i l e s  e x te n d in g  i n t o  the p e r m a f r o s t  t h r o u g h  
the grave l,  pad. A l th o u g h  tho i c e  c o n te n t  o f  s o i l s  i n  t h i s  a re a  i s  h i g h ,  and 
the s i t e  i s  on a g r a d u a l  s l o p e  w ith  the  b u i l d i n g s  a c r o s s  the  h i g h  s i d e ,  no 
p rob lem s,  to the a u th o r s  knowledge, have been encoun te red  to d a te .

M a in tenance  o f  D r a inage

There  does not appear to be any  r e a d i l y  a v a i l a b l e  l i t e r a t u r e  d e a l i n g  w i t h  
p roven  s o l u t i o n s  to m a in tenance  o f  n a t u r a l  d r a in a g e  o v e r  f r o z e n  s o i l s  f o r  such  
m a s s iv e  p r o j e c t s  a s  tha t  under c o n s i d e r a t i o n  at  I n u v i k .  However, the 
l i t e r a t u r e  i s  f u l l  o f  r e f e r e n c e s  to  the s o r t  o f  e n v i r o n m e n t a l  d e v a s t a t i o n  
wh ich  can o c cu r  when su ch  m easures  a r e  o v e r lo o k e d .  F o r  permanent h ighw ay  
c r o s s i n g s ,  f r e q u e n t ,  l a r g e  and o f t e n  p a i r e d  ( i n  a s i d e  by s i d e  o r  s t a g g e re d  
c o n f i g u r a t i o n )  c u l v e r t s  a re  used  f o r  s m a l l  c r e e k s  and l e s s e r  f l o w s ,  w i t h  
an adequate  a rea  r ip - r a p p e d  o r  o t h e rw is e  p ro t e c te d  b o t h  up st ream  and down­
stream  to  g a lb e r  and r e d i s t r i b u t e  th e  w ater.  F o r  i n t e r m i t t e n t  f l o w s ,  th e  
d i f f i c u l t y  in  d e t e rm in in g  d r a in a g e  p a t t e r n s  and t h e r e f o r e  the  p ro p e r  p lacem ent 
and frequency  o f  c u l v e r t s  d u r i n g  rond  r e c o n n a is s a n c e  and c o n s t r u c t i o n  h a s  s e t  
the  scene  f o r  numerous f a i l u r e s .  The r e s u l t s  o f  i n s u f f i c i e n t  a l lo w a n c e  f o r  
adequate  d r a in a g e ,  p a r t i c u l a r l y  fo r  tho se  p a t t e r n s  w h ich  e x i s t  t h r o u g h  and 
ob scu re d  by m osses,  he a th s  and sedge s  r a t h e r  than  i n  r e c o g n i z a b l e  c h a n n e l s ,  
have o f t e n  been so  se ve re  as to  n e c e s s i t a t e  complete  r e r o u t i n g  and r e c o n s t r u c t i o n  
o f  ro a d s .

The f o r e g o in g  rem arks  a p p ly  s p e c i f i c a l l y  to  s im p ly  t r a v e r s e s  o f  t e r r i t o r y ,  
and o p e r a t i o n s  o f  a l a r g e r  s c a l e  in  a r e a s  o f  h ig h  i c e  co n te n t  p e r m a f r o s t  w i l l  
g e n e r a l l y  r e q u i r e  te c h n iq u e s  o f  a more p a s s i v e  n a tu re  than c u l v e r t s .  The I n u v i k
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a i r p o r t  I s  a ca se  in  p o i n t ,  where the p o r o c i t y  o f  the  f i l l  m a t e r i a l s  and 
u n d e r l y i n g  v e g e t a t i o n ,  p a r t i c u l a r l y  i n  the form o f  f e l l e d  t r e e s ,  i s  s u f f i c i e n t  
to  perm it  u n in t e r r u p t e d  n a t u r a l  seepage .  However, no m ajo r  f lo w s  were encoun te red  
i n  t h i s  i n s t a n c e .

SUMMARY O F D IS C U S S IO N

From the f o r e g o in g ,  the re  a rc  s e v e r a l  p o i n t s  r e a d i l y  a p p a re n t :

1. The m ain tenance  o f  p e r m a f r o s t ,  as  i t  e x i s t s  in  th e  s o u t h e r n  tu n d ra ,  
i s  dependent to  a g r e a t  deg ree  upon the f o u r  i n c h e s  o r  so  o f  l i v i n g  
o r g a n i c  m a t e r i a l  a t  the ground  s u r f a c e ;  the  im po r tance  o f  t h i s  l a y e r  
i s  i n c re a se d  where u n d e r l y i n g  o r g a n i c  s o i l s  a re  ab se n t  o r  v e r y  t h i n .

2. The l i v i n g  o r g a n i c  l a y e r  i n  tu n d ra  p la n t  com m un it ie s  i s  e x t r e m e ly  
f r a g i l e ;  i t  can be d e s t r o y e d  by even s l i g h t  d i s t u r b a n c e s .

3. Л p a r t i c u l a r l y  u n s t a lb c  s i t u a t i o n  e x i s t s  where a t h i n  o r g a n i c  l a y e r  i s  
im m ed ia te ly  u n d e r l a i n  by  c l a y  o r  s i l t  s o i l s  w i t h  c h a r a c t e r i s t i c a l l y  h i g h  
i c e  c o n te n t .

4. Where the s u r f a c e  i s  d i s t u r b e d  ove r  h ig h  i c e  c o n te n t  s o i l s  d ep th  o f  
thaw can be in c re a s e d  from the  normal one fo o t  to  abou t  f i v e  fe e t  i n  
dcptli and even on l e v e l  g round ,  s u b s id e n c e  r e s u l t i n g  from w a te r  l o s s  
th rough  e v a p o r a t io n  can p roduce  r a t h e r  m a s s iv e  d e p r e s s i o n s .

5. Where any s o r t  o f  i n t e n s e  human a c t i v i t y  i s  contem p la ted  o v e r  h i g h  
ic e  co n te n t  p e rm a fro s t  s o i l s ,  m easures  must be taken  to  e n su re  s o i l  
s t a b i l i t y ,  o r  e n v i r o n m e n t a l  r e a c t io n  w i l l  r a p i d l y  r e s u l t  i n  c o n d i t i o n s  
which  p r o h i b i t  su ch  a c t i v i t y .

6. As  the l i v i n g  o r g a n i c  l a y e r  w i l l  be d e s t ro y e d  a s  a r e s u l t  o f  any
i n t e n s i v e  a c t i v i t y ,  even repea ted  f o o t  t r a f f i c ,  and a s  n a t u r a l  i n s u l a t i v e  
m a t e r i a l s  e i t h e r  i n v o l v e  the e n t r a in m e n t  o f  a i r  i n  d r y  v e g e t a t i o n  o r  
between p a r t i c l e s  i n  u n c o n s o l id a t e d  sediments. ', o r  i n v o l v e  th e  low  
thermal c o n d u c t i v i t y  o f  c o n s o l i d a t e d  sed im e n t s ,  the s o l u t i o n  to  the 
prob lem  o f  p e r m a f r o s t  p r e s e r v a t i o n  i s  c l e a r :  t o  r e p la c e  w i t h  a
s u f f i c i e n t  volume o f  f i l l ,  any p a s s i v e  ( i n s u l a t i v e )  o r  dynam ic  q u a l i t i e s  
l o s t  by c r u s h i n g  o f  the o r g a n i c  l a y e r .

7. The thermal p r o p e r t i e s  o f  peat  are  a t t r a c t i v e ,  but the  s u r f a c e  t h i s  
p r e s e n t s  i s  o f  in a d e q u a te  s t r e n g t h ;  the  the rm a l  p r o p e r t i e s  o f  s i l t s  
and c l a y s  a re  a t t r a c t i v e  but u s e  o f  the se  m a t e r i a l s ,  b ec au se  o f  t h e i r  
im p e rm e a b i l i t y  to w a te r ,  i n v i t e s  the p rob lem s c o n se q u e n t  to  d r a in a g e  
d i s r u p t i o n ;  t h e r e f o r e  the  use  o f  r e l a t i v e l y  c le a n ,  c o a r s e  g r a v e l s  o r  
c ru shed  rock  o v e r  a l a y e r  o f  v e g e t a t i o n  (w ith  r e l a t i v e  t h i c k n e s s e s  o f  
v e g e t a t i o n  and m in e ra l  f i l l s  d e te rm ined  by i n s u l a t i o n  and s t r e n g t h  
c o n s i d e r a t i o n s ) ,  and capped, o n l y  i n f r e q u e n t l y  and where  a b s o l u t e l y  
n e c e s sa r y ,  w it h  an im p e rv io u s  s u r f a c e ,  would  appear  to be the  r e a s o n ­
a b le  app roach  ( e x c l u d in g  the u se  o f  s t y ro fo a m  excep t  f o r  r e s t r i c t e d  
o p e r a t i o n s ,  because  o f  i t s  e x p e n se ) .
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$. A r c t i c  v e g e t a t i o n  may n o t  be a s  nonroncw ab le  a r e s o u r c e  a s  A r c t i c  s o i l s  
a r c  w i t h i n  on r  s c a l e  o f  t ime, but a s  f a r  a s  t h e i r  u se  a s  an  i n s u l a t i v c  
l a y e r  beneath  f i l l  i s  co n ce rn e d ,  they  a r c  a r e s o u r c e  o f  g r e a t  v a l u e  
and s h o r t  s u p p l y .  T h e re fo re ,  they s h o u ld  be c o n se r ve d  w i t h  the u tm ost 
ca re .  I t  m ight  a l s o  p ro v e  e co n om ic a l  to im po r t  b a rge  l o a d s  o f  wood 
c h ip s  from m i l l  o p e r a t i o n s  on the upper r i v e r ,  a s  c h i p s  a r e  h ig h  i n  
i n s u l a t i v c  v a lu e  s i m i l a r  to unprepa red  l o c a l  v e g e t a t i o n  and they may 
be l e s s  e x p e n s i v e  than the much g r e a t e r  q u a n t i t y  o f  g r a n u l a r  f i l l s  
r e q u i r e d  to p roduce  an i n s u l a t i v c  blanket: o f  e q u a l  q u a l i t y .  C h ip s  would 
s t i l l ,  o f  c o u r s e ,  have to be cove red  by a l a y e r  o f  g r a v e l  o r  c r u sh e d  
r o c k ,  p a r t i c u l a r l y  where fo u n d a t io n  s t r e n g t h  i s  a re q u ir e m e n t .

9. D i s r u p t i o n  o f  the  n a t u r a l  d r a in a g e  p a t t e r n ,  e xcep t  p o s s i b l y  in  the  most 
m in o r  and tem porary  se n se ,  canno t  be t o le r a t e d ;  as any  u n n a t u r a l  
c h a n n e l i n g  o r  p on d in g  o v e r  h i g h  i c e  c o n te n t  p e r m a f r o s t  s o i l s  w i l l  
p roduce  an u n s t a b l e  s i t u a t i o n  because  o f  i t s  the rm a l  p r o p e r t i e s  and 

e r o s i v e  c a p a c i t y  o f  w ate r .

CONCLUSION

I n  s ta te m e n t s  and d i s c u s s i o n  o f  s ta te m e n ts  r e l a v e n t  to  the c h o ic e  o f  a 
c o n s t r u c t i o n  p o l i c y  f o r  the p rop o se d  I n u v i k  t o w n s i t e  e x p a n s io n ,  th e  f i e l d  
lias been s t e a d i l y  narrowed to the f o l l o w in g :

i .  Fo r  s i t e  s t a b i l i t y ,  a l l  a r e a s  wh ich  w i l l  be s u b je c t  to  a n y t h i n g  more
than  i n f r e q u e n t ,  l i g h t  fo o t  t r a f f i c  w i l l  be i n s u l a t e d  w i t h  a p p ro x im a te ly  
f i v e  fe e t  o f  c ru sh e d  ro ck :  the  ground s u r f a c e  and n a t u r a l  g round  v e g e t a ­
t i o n  p r i o r  to p lacem ent of f i l l  by end dumping w i l l  be d i s t u r b e d  a s  
l i t t l e  a s  possible; t r e e s  w i l l  be f e l l e d  by hand and l e f t  i n  p la c e  
o r  used a s  c o rd u r v  beneath  the  road g r a d e s ;  and f i l l  w i l l  be  p la c e d  
w i t h  some ve r y  c o a r s e  m a t e r i a l  w i l l  be p re se n t  in  th e  d ee p e st  l a y e r ,  
p a r t i c u l a r l y  i n  low  a r e a s  w h ich  may c o l l e c t  o r  ch a n n e l  r u n o f f  w a te r .
Where m ajor r u n o f f  c h a n n e l s  o c c u r ,  a s  a c r o s s  th e  n o r th w e s t  o f  the 
p r e se n t  t o w n s i t e  -  i f  the a re a  cannot  be a vo id e d  c o m p le t e ly  -  the  
m a j o r i t y  o f  the w ate r  s h o u ld  be a b le  to f low  a c r o s s  the  to p  of the  
g r a v e l  pad on a p re pa re d ,  r i p - r a p p e d  c h a n n e l .  No p o n d in g  o f  w ate r  on 
the. up st ream  s id e  can he p e rm it t e d .  No d i t c h i n g  i n t o  the p e rm a f ro s t  
can he p e rm it te d ,  b u i l d i n g  f o u n d a t io n s  must be a d e q u a te ly  v e n t i l l a t e d .  
Roads o r  o t h e r  a re a s  beneath  wh ich  f i l l  may e v e n t u a l l y  become compacted 
s h o u ld  be o r ie n t e d  a s  much a s  p o s s i b l e  a t  r i g h t  a n g l e s  to the  s l o p e  o f  
the  la n d  r a t h e r  than a c r o s s  i t .  Adequate  r e c r e a t i o n a l  f a c i l i t i e s  and 
a re a s  o f  a e s t h e t i c  a t t r a c t i o n  sh o u ld  be p r o v id e d  on the  g r a v e l  pad 
su ch  th a t ,  a s  i s  the c a se  w i t h  r e s o u r c e  e x t r a c t i o n  o p e r a t i o n s  i n  the N orth ,  
human a c t i v i t y  o v e r  the s u r r o u n d in g  tund ra  I s  d i s c o u r a g e d .  In  a r e a s  
w i t h i n  the t o w n s i t e  where v e r y  l i t t l e  t r a f f i c  i s  e xp ec ted ,  з b la n k e t  o f  
wood c h ip s  p la ce d  a s  a l i f t  w i t h i n  g r a n u l a r  f i l l ,  o r  p e rh a p s  ( s u b je c t  to  
i n v e s t i g a t i o n )  by i t s e l f ,  i s  a p o s s i b i l i t y  to be  c o n s i d e r e d .
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