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SECTION 1 INTRODUCTION 

The  purpose of this  report  is  to  bring  together  diverse infor-  
mation  on  current  factors  influencing  harbour  and  port  develop- 
ment  in  the  Canadian  North.  The  terms  “North”  and  “Arctic” 
will  be  used  interchangeably  and  will  refer  to  Canadian  lands 

Hudson  Bay  and  James Bay.. 
north  of 60 latitude,  with  the  specified  addition o f  southern 

Until  the  late 1960’s, activity  along  the  Northwest  Territories 
mainland  coast  and  Arctic  Islands  related t o  settlements of 
indigenous  population,  government  administration  and  military 
installations f o r  the  purpose of air  defence.  Most  mineral 
exploration  and  production  took  place  on  the  interior  mainland 
of the  Northwest  Territories,  around  Great  Slave  and  Great  Rear 
Lakes  and  in the Yukon.  Demand for cargoes  carried  by  sea  into 
the  eastern  Arctic  and  by  the  Mackenzie  River  into  the  western 
Arctic  was,  therefore,  fairly  stable  and  predictable. 

Since  the  late 1960’s, five  major  developments  have  evolved or are 
evolving  which  have  strong  implications  for  harbour  and port 
developments in both  the  eastern  and  western  Arctic. 

Firstly, oil was  discovered  at  Prudhoe  Bay on the  north  coast 
of Alaska, a shor t  distance  from  the  Alaska - Yukon  border  in 
mid-1968.  The  geology of  the  area  encouraged  exploration  on 
the  Canadian  side of the  western  mainland  coast,  principally  in 
the  Mackenzie  Delta  area.  Later,  exploration  in  the  Arctic 
Islands  resulted  in  several  successful  gas  wells  and  some oil 
discoveries.  These  discoveries  have  resulted  in  a  demand  for 
marine  terminal  facilities  for  inward  supply  cargo  during  the 
exploration  period, as evidenced  by  the  pattern  of resupply of 
exploration in the  Mackenzie  Delta. A large  proportion of 
exploration  supplies  are  carried  down  the  Mackenzie  River from 
Hay  River  to  Tuktoyaktuk, on the  Delta,  and  this  cargo  movement 
is reflected  in  the  growth  of  facilities  at  these  two  ports. 
Demand  for  marine  terminal  facilities,  once  the  production 
stage  is  reached,  will  be  determined  by  the  mode of shipment  of 
the  oil  and  gas  to southern markets. 

Secondly,  it appears likely  that  several  large,  high-grade 
mineral  deposits  in  the eastern  Arctic may  reach  the  production 
stage in the  near  future,  due  to  price and availability  factors 
on  the  world’s  mineral  markets.  These  developments  have  even 
more  definite  marine  terminal  development  implications  than  oil 
and  gas  activities,  since  the  mode  of  transportation of Arctic 
minerals  to  market  appears  to  be  marine.  This  is  due  first of 
all to the  characteristics of the  resources,  and  secondly,  to 
the l e s s  severe ice  conditions in the  eastern  Arctic  where  most 
of the  major  known  mineral  discoveries  are  located. 

i 
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Thi rd ly ,   t he  Arctic Waters   Pol lu t ion   Prevent ion  Act (AWPPA) has an 
overal l   impact  on   naviga t ion   pa t te rns  and  types of  vesse ls   used  
t o  carry  cargo i n   t h e   N o r t h ,  and thus  on the  development  of 
Arctic m a r i n e   t e r m i n a l   f a c i l i t i e s .  

Four th ly ,   t he  James Bay dam p r o j e c t  on the   ea s t e rn   sho res   o f  
James  Bay, (a l though  f raught  with many l e g a l  and  labour d i f -  
f i c u l t i e s ) ,  i f  carr ied  to   complet ion,   could  generate  new shipping 

James Bay, (such as from  Moosonee). 
p a t t e r n s  from Eastern Canada i n t o  James Bay and movements wi th in  

a 

L a s t l y ,  on a smaller sca l e ,   bu t   neve r the l e s s   impor t an t  i n  terms 
of fu tu re   pa t t e rns   o f   ca rgo  movement, a r e   t he   l oca t ions   o f   t he  
Government of   the   Nor thwes t   Ter r i to r ies   reg iona l   adminis t ra t ive  
cen te r s .  The f o u r  c e n t e r s  are loca ted  a t  Frobisher  Bay, Churchill,  
Fort   Smith  and  Inuvik.  From a marine  cargo  resupply  standpoint,  
Frobisher  Bay and   Churchi l l   a re   impor tan t   to   the   eas te rn  Arctic 
resupply pat te rn   and   Inuvik   to   the   wes te rn  Arctic (Mackenzie 
Bas in)   resupply   pa t te rns .  

Since  January 1 , 1973, cargo movements nor th  of  60' i n   e a s t e r n  
Canada  and no r th   o f   t he  Arctic C i rc l e   i n   wes t e rn  Canada,  have 
been  determined by naviga t ion   seasons   spec i f ied  i n  t h e  AWPPA. 
By th i s  Ac t ,   t he   Arc t i c   a r ea  was subdivided  into  s ixteen  zones,  
as determined  by  ice   condi t ions  in  Arctic waters.   These  are 
called  "Shipping  Safety  Control  Zones”,   and  generally  speaking, 
t he   h ighe r   t he  zone  number, t he   l onge r   t he   a l lowab le   sh ipp ing  
season,  from Zone 16 i n   t h e   e a s t  to Zone 1 i n   t h e  Queen  Eliza- 
b e t h   I s l a n d s   i n   t h e   w e s t e r n  Arctic. The length   o f   the   sh ipping  
season   in   each  zone for   var ious   degrees   o f   vesse l   i ce-s t rengthening  
i s  d e t a i l e d  by the   Regu la t ions   pu r suan t   t o   t he  Act. 

The impetus f o r  t h e  Arctic Waters   Pol lut ion  Prevent ion Act was, 
as t h e  name impl ies ,  a r e s u l t  of concern   over   po l lu t ion   in  
Arctic waters  and i s  des igned   to   ensure   tha t   l a rge   cargo  
ca r ry ing   ves se l s ,   such  as o i l  tankers ,   have a s u f f i c i e n t   d e g r e e  
of i ce - s t r eng then ing   fo r   t he   rou te   t hey  w i l l  t ravel.   Although 
the Act and Regulations  were  primarily  concerned with prevent ing  
po l lu t ion   o f  Arctic waters ,   they   have   a f fec ted   the   Arc t ic   resup-  
p l y  by de f in ing   t he   s t anda rd  of resupply  vessel   and  the  seasonal  
limits on cargo   sh ipments   to   d i f fe ren t  zones i n   t h e  North. As 
we l l ,  the Act  and  Regulations  have  vitally  affected-  the  develop- 
ment of la rge   Arc t ic   minera l   depos i t s .  The l o c a t i o n  of  a given 
depos i t  w i t h  respec t   to   the   Shipping   Safe ty   Cont ro l  Zones de te r -  
mines   the   a l lowable   naviga t ion   season   in  which production  can 
be  t ransported  out   of   the   North  to   market ,  a f a c t o r   c r u c i a l   t o  
t h e  economics  of  production. 

Impl i ca t ions   o f   t he   f i ve   f ac to r s   d i scussed   b r i e f ly  on the   p re-  
ceeding  pages  are made more complex  due to   t he   ove r l app ing  
j u r i s d i c t i o n  of the  various  governnent  departments  concerned. 
There a r e   c u r r e n t l y   o v e r   t h i r t y  government  departments  and 
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agencies with  activities  in  Canada's  Arctic. In addition, 
there  are  the  exploration  activities of private  companies.  The 
difficulties  with  evolving  any  policy on  northern  harbour  and 
port  development  stem in large  part  from a lack  of  co-ordination 
of interdepartmental objectives  in  the  North.  Since  transport 
is an intermediate  good  and  as  such  reflects  objectives, it is 
particularly  important  that  provision  of  marine  infrastructure 

to the high  costs  associated  with  Arctic  construction  and  the 
great distances  involved. 

be provided on a co-ordinated basis  with  objectives  in mind, due 



- 19 - 

SECTION II SUMMARY AND CONCLUSIONS 
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SECTION II SUMMARY AND CONCLUSIONS 

A. SUMMARRY 

U n t i l   t h e   l a t e  1960's, marine  cargo  shipments t o   d e s t i n a t i o n s  
nor th  o f  60’ were f a i r l y   s t a b l e  and  predictable .   Act ivi ty  
r e l a t ed   t o   s e t t l emen t s   o f   i nd igenous   popu la t ion ,  government 
admin i s t r a t ion   and   mi l i t a ry   i n s t a l l a t ion .  Most mineral  explora- 
t ion   and   product ion   took   p lace  on the   i n t e r io r   ma in land  of t h e  
Nor thwes t   Ter r i to r ies .  

S i n c e   t h e   l a t e  1960's, o i l  and  gas  exploration, imminent  mineral 
exp lo i t a t ion ,   cons t ruc t ion  of t h e  James Bay Hydro P r o j e c t ,  and 
development of  popula t ion   cen ters   in   the   Nor thwes t   Ter r i to r ies  
have  combined t o  c r e a t e  a n e c e s s i t y   f o r   F e d e r a l  Government 
policy development o n   t h e   p r o v i s i o n  of marine  terminal   infra-  
s t r u c t u r e   n o r t h   o f  60’ . 
Marine t r a n s p o r t   i n t o  the North  has evolved d i f f e r e n t l y   i n   t h e  
e a s t e r n  and  western Arctic. Since 1958, the  (then)  Department 
of Transport  has been   respons ib le   for   the   assembly ,   t ranspor ta -  
t i on   and   de l ive ry  o f  s u p p l i e s   f o r  a l l  government  departments i n  
t h e   e a s t e r n  an:! wes te rn   Arc t ic .   In   the   eas te rn   Arc t ic ,  where 
no marine  terminals   exis ted,  DOT provided t h e  equipment, main- 
tenance f a c i l i t i e s  and s e r v i c e s  by which  cargo  delivery was c a r r i e d  
o u t  from  commercial  supply  vessels  under char ter  t o  the Depart- 
ment. 

I n   t h e  Mackenzie River Basin of  the  western  Arctic,   marine  cargo 
shipment  began as a p r iva t e   ven tu re ,  which l a t e r  became a Crown 
Corporat ion  responsible   to   the  Department  of Transport .  The 
Northern  Transportation Company Limited as wel l  as some smaller  
c a r r i e r s   s u p p l y   s e t t l e m e n t s ,   o i l  and  exploration  and  mineral 
a c t i v i t i e s   i n   t h e  Mackenzie  Basin, u t i l i z i n g  a barge/tug  system. 

Mar ine   t e rmina l   fac i l i t i es   have   no t   deve loped   to   any   ex ten t   for  
resupply   purposes   in   the   eas te rn   Arc t ic .  The on ly   l a rge ,  perma- 
n e n t   f a c i l i t y   i n   t h e   e a s t e r n  Arctic i s  l o c a t e d  a t  Churchill   on 
t h e  Hudson Bay.  The wharf i s  administered by the   Nat iona l  
Harbours Board  and has  been  used u n t i l   t h e   p r e s e n t   p r i m a r i l y  f o r  
outward  grain  shipments.  Elsewhere i n   t h e   e a s t e r n   A r c t i c ,   t h e r e  
is a p r i v a t e   g r a v e l   j e t t y  a t  Resolute Bay, Cornwall is   Is land,  a 
grave l   and   cor ruga ted   i ron   fac i l i ty  a t  Hall Beach, Melvi l le  
Peninsula,   used by the  Canadian  Coast  Guard,  floating  wharves 
a t  Moosonee and For t  George on t h e  James Bay, administered by 
MOT and  James Bay Hydro Development respec t ive ly ,  and a perma- 
nent  wharf of t h e   s t e e l   p i l e  c e l l  type  a t   Decept ion Bay i n  
northern  Quebec, owned by the  Asbestos  Corporation  Limited. 
There i s  a f a c i l i t y  a t  Frobisher  Bay i n  a s t a t e   o f   d i s r e p a i r  due 
to i c e   a c t i o n .  
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In the  western  Arctic,  MOT  administers  eighteen  public  wharves 
in  the  Mackenzie Basin  area’. The  eighteen  wharves  are  facilities 
of two  construction  types:  permanent  structures  including  timber 
crib,  timber  pile  and  steel  sheet  pile  structures;  and  floating 
wharves. In  addition,  several  non-MOT  administered  facilities 
exist  along  the  Mackenzie,  generally NTCL owned  structures,  con- 
centrated  at  Hay  River,  Inuvik  and Tuktoyaktuk. These  latter  fac- 
ilities  are  generally  of  a  more  permanent  nature  and  contain 
modern  cargo  handling  equipment.  Facilities  for  handling  con- 
tainers (8’ x 8’ cross  section, 20’ and 40’ lengths)  exist  at 
Hay River  and  Inuvik. 

The  annual  eastern  Arctic  resupply  is  characterized  by  the  carriage 
of relatively  small  cargo  lot  sizes,  delivered  to  a  large  number 
of destinations  by  shallow  draft  vessels. The  draft  of  the 
nineteen  vessels  used in the 1973 MOT  resupply  ranged  from 14 feet 
to a maximum of 24 feet. Shallow  draft  barges  of  maximum  five  feet 
draft  are  utilized  on  the  Mackenzie  River in  the  western  Arctic. 

Cargo  quantities  shipped in the  western  Arctic.  are  approximately  twice 
that  of  cargo  shipped  in  the  eastern  Arctic. NTCL tonnage  for 1972 

total  traffic on  the  River, so total  Mackenzie  Basin  traffic  in 1972 
was about 500,000 tons. 

was  approximately 400,000 tons. NTCL carries  about 80% of  the 

In  the  eastern  Arctic, MOT resupply  tonnage  has  been  decreasing  from 
122,235 tons  in 1970 to 96,713 tons  in 1972, whereas  private  resupply 
in the Eastern  Arctic. is estimated  at 175,000, totalling 275,000 tons. 
Tonnage  carried on the  Mackenzie  River  to  supply  the  western  Arctic 
has  been  increasing  steadily. 

Marine  cargo  transport in  both  the  eastern  and  western  Arctic  is of 
a predominantly  one-way  nature.  Cargo is  composed of general  (dry) 
cargo  and  bulk  petroleum  products (POL). In  both  the  eastern  and 
western  Arctic, POL accounts  for  approximately 60% to 70% of  the 
total  cargo  tonnage  carried. POL in  both  areas  is  projected  to 
increase  its  share  of  total  marine  cargo  carried  in  the  future. 
Demand  for  marine  cargo  arises  from  settlements,  non-renewable 
resource  exploration  and  military  sources. In both  the  eastern  and 

relatively  rapidly,  settlement  cargo is  increasing  but  less  rapidly, 
and  military  cargo  remains  relatively  constant. 

western  Arctic,  cargo  carried for resource  exploration  is  increasing 

Price/ton of cargo  delivered  in  the  eastern  Arctic  resupply  has  been 
rising  rapidly. A prominant  example  is  the  average 40% rise in 
freight  rates  between 1972 and 1973 of cargo  destined for Frobisher 
Bay.  General  cargo  is now delivered on a rate/ton  basis  to  the  high 
water  mark,  rather  than  by  chartered  vessels  as was  done  formerly  when 
MOT arranged  stevedoring  and  marine  insurance.  Under  the  rate/ton 
system,  direct  costs  to MOT have  decreased,  but  delivered  cost  to 
consignee  have  continued  to  rise,  and  are  reflected  in  the  rate/ton 
charged. 
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Northern  transport  is  characterized by a high degree  of  inter- 
model dependency, especially  in  the  case  of  air/marine  trans- 
port.  Cargo  brought  in  by  vessel  during  the  summer  navigation 
season  is  transported  by  air  to  further  destinations  during  the 
winter. A prominent  example  is  cargo  destined  for  oil  and  gas 
exploration  purposes  in  the  western  Arctic  Islands,  which  is 
shipped  by  sea  to  Resolute  Bay and then  flown  on  to  the 
exploration  site. 

A joint announcement  was  made  by  the  Ministers of Transport  and 
Indian  and  Northern  Affairs in March 1974, with  respect  to  a 
new  policy  for  provision  of  improved  airport  facilities  in 
Arctic  Canada. MOT will  continue  to  operate  and  maintain  the 
eleven  major  Arctic  airports  and  under  the new  policy,  the 
Ministry  will  have  responsibility  for  the  maintenance  and 
construction  of  new  or  improved  facilities  at 50 other commu- 
nities. Due  to  the air/marine  relationship  existing  in  the 
Arctic,  policies f o r  provision of air  and  marine  terminal 
facilities  are  closely  related. 

Controls  on  construction of marine  terminal  facilities  in  the 
Arctic  are  shared  between MOT and DINA. MOT administers  the 
Navigable  Waters  Protection  Act,  under  which  approval  must  be 
granted  on  the  basis  of  whether  a  structure  would  interfere 
substantially  with  navigation. DINA administers  the  leasing of 
site  and  waterlot  required for  the  construction of marine 
terminal  facilities. 

Current  development  proposals  for  provision of marine  terminal 
facilities  exist f o r  Frobisher  Bay,  Resolute  Bay  and  two  loca- 
tions  on  James  Bay. 

Frobisher  Bay  is  the  administrative,  medical  and  educational 
center  of  the  eastern  Arctic.  Marine  cargo  tonnages  to 
Frobisher  have  been  rising  steadily  since  the  mid-1960's.  Cargo 
has been  brought in increasingly  large  cargo  lots in a  decreasing 
number of vessels.  The  proportion  of POL carried  in  comparison 
to total  cargo  is  increasing.  The  population  of  Frobisher  Bay 
is steadily  increasing,  and  will  continue  to  do so due  to  the 
functions  performed  by  the  settlement. 

Use of Frobisher  Bay  as a transshipment  center  has  been  suggested 
as a justification  for  Federal  Government  provision  of  new 
wharf  facilities. A regular  vessel  service  could  be  established 
between  eastern  Canada  and  Frobisher  Bay  to  bring  in  cargoes, 
which  would  then  be  transported  by  smaller-  vessel, or barge, o r  
aircraft  during  the  ice  season,  to destinations nearby  to 
Frobisher.  Resupply  tonnages  to  five  nearby  settlements  in  the 
Cumberland  Sound,  Hudson  Strait  and  Foxe  Basin may be used as 
an example of potential  cargo  magnitude.  Waterborne  tonnages 
amounted  to  about 8,000 tons  in 1973, of which  approximately 5096 
consisted of POL, There  is  very  little  mineral  exploration 
activity  being  carried  out  nearby  to  Frobisher. With reference 
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t o  t h e   l e n g t h  of  the  navigat ion  season,   Frobisher  'is loca ted  
i n  a Shipping  Safety  Control Zone (o f  the  Arctic  Waters 
Pollution  Prevention  Act) wi th  a longer  al lowable  navigation 
season than other   nearby  set t lements .  

Resolute Bay is  the s i t e   o f  the only   year - round  a i rpor t   in   the  
h igh   Arc t ic  and serves  as the  major marine/air   transshipment 
c e n t e r   f o r   c a r g o e s  from eas t e rn  Canada d e s t i n e d   f o r   o i l  and 
gas   explora t ion  sites. 

A proposa l   fo r   t he   cons t ruc t ion  of a new marine  terminal 
f a c i l i t y  a t  Resolute i s  cur ren t ly   under   cons idera t ion  a t  DINA. 
Resolute  Shipping Limited has   reques ted   permiss ion   to   l ease  
wa te r lo t  and l a n d   a r e a   i n  the northeast   corner   of   Resolute  Bay. 
The re   p re sen t ly   ex i s t s  a g r a v e l   j e t t y   b u i l t  by Cardwell 
Supply  Limited i n  the same corner  of t h e  Bay, cons t ruc t ed   i n  
1972. The proposed  Resolute  Shipping  jetty has been  c leared 
under  the  Navigable Waters Pro tec t ion  Act by MOT as present ing  
no o b s t a c l e   t o   n a v i g a t i o n   i n   t h e  Bay, and t h e  question  of 
l e a s i n g  i s  now being  considered by DINA. The quest ion of the 
c o n s t r u c t i o n   o f   p r i v a t e   t e r m i n a l   f a c i l i t i e s   i n '   R e s o l u t e  Bay is 
a complex  one,  due t o   t h e   p r e s e n t l y   v i t a l   r o l e  which  Resolute 
p lays   in   resupply   o f  t he  h igh   Arc t ic ,  and the p o s s i b l e   b e n e f i t s  
which may be  derived  from a permanent  public  marine  terminal 
f a c i l i t y .   T h e   r e c e n t   d e c i s i o n  o f  DINA and GNWT t o   e s t a b l i s h  a 
new town a t  the  head  of  t he  Bay p u t s  a stamp of permanence  on 
Resolute Bay i r r e spec t ive   o f  i t s  r o l e  as a t r a n s f e r   p o i n t   f o r  
t h e   o i l  and gas indus t ry .  This may s t r e n g t h e n   t h e   c a s e   f o r  
p u b l i c   v e r s u s   p r i v a t e   f a c i l i t i e s .  

For the p a s t   f i f t e e n   y e a r s ,  a debate has been  ongoing  over  the 
re la t ive   mer i t s   o f   Resolu te   versus   Rads tock  Bay a s  a p r i n c i p a l  
Arctic t ransshipment   center .  It appears tha t  although  Resolute 
has cer ta in   d i sadvantages ,   no tab ly  a m a x i m u m  d r a f t  of 35 fee t  

area for l a r g e r   v e s s e l s  and  problems o f  pack ice d r i f t i n g   i n  
under   the  inf luence  of   t idal   currents   and  prevai l ing  winds,  it 
is performing i t s  func t ion  as a t ransshipment   center  satis- 
f a c t o r i l y  a t  present .  If and when the   exp lo i t a t ion   s t age  of  
o i l  and  gas  resources i s  r e a c h e d   i n   t h e   A r c t i c   I s l a n d s ,   l a r g e r  
v e s s e l s  will be  used t o   t r a n s p o r t   b u l k   f u e l  and cons t ruc t ion  
materials, f o r  which Resolute may n o t  be adequate as a t r ans -  
shipment  center. However, f o r  convent ional   general   cargo 
supply  and  t ransshipment ,   the   port  is l i k e l y   t o   b e   s u f f i c i e n t l y  
s u i t e d   f o r   u s e  f o r  t he   fo re seeab le   fu tu re .  

due t o   b a r s   a t   t h e   e n t r a n c e   o f   t h e  Bay, a r e s t r i c t e d  manoeuvring 

Radstock Bay t o   t h e  east i s  a very  deep  harbour  and is genera l ly  

topographical  problems a t  Radstock with r e s p e c t   t o   a i r p o r t  
c o n s t u c t i o n  and air naviga t ion  which may  make it unsui tab le .  
I n   a d d i t i o n ,  the Bay i s  s o  deep tha t   t he   sma l l e r   r e supp ly  

be used as a small vessel   anchorage. 

mentioned a s  an   a l t e rna te   t o   Reso lu te .  However, t h e r e   a r e  

v e s s e l s  would be unable t o  anchor.  Adjoining  Erebus Bay could 
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The problem of  c o n s t r u c t i n g   m a r i n e   f a c i l i t i e s  a t  a l o c a t i o n   i n  
the   h igh  Arctic o the r   t han   Reso lu te   r e s t s  i n  t h e   f u t u r e  a t  
such  time as r e source   exp lo i t a t ion  i n  t h e  Arctic Islands 
commences, p o s s i b l y   i n  a ten-year  time frame. The immediate 
problem is to   ma in ta in  a close  degree  of  co-operation  between 
DINA,  MOT and GNWT t o   e n s u r e  t h a t  the  best wharf s i t e s   a r e   n o t  
taken up by p r iva t e   i ndus t ry ,   i nh ib i t i ng   pub l i c   ca rgo  trans- 
p o r t  which w i l l  a r i s e  as a r e s u l t   o f  the  new townsi te  con- 
s t r u c t i o n  and  subsequent  resupply a t  Resolute Bay. 

Proposa ls   for  new permanent  wharf s t r u c t u r e s  a t  For t  George 
and Moosonee have  been  received by MOT. The s t r u c t u r e s  would 
support  cargo  shipments t o  t he  James Bay Hydro p r o j e c t .  
Est imated  tonnages  are   for  some 1,500,000  tons  between 1975 and 
1984. The James Bay Development Corpora t ion   has   reques ted   the  
Minis t ry   o f   Transpor t   to   p rovide  a 650' wharf with 30' of  
water alongside t o  handle 30,000 ton   t anke r s  and o t h e r   v e s s e l s  
a t  a cost   of   about  $7 mi l l ion .  The proposal  as p r e s e n t e d   t o  
da t e   has   no t  been deemed acceptable  from a s a f e t y  of naviga t ion  
p o i n t  of view. 

A s tudy was done i n  1960 by DPW t o   i d e n t i f y  a suitable loca- 
t i o n  for a permanent wharf s t r u c t u r e  a t  Ships Sand Island near  
Moosonee, where 15'  of water e x i s t s   c l o s e   t o   s h o r e .  Cargo 
t r a n s p o r t  from Moosonee t o   F o r t  George i n   s u p p o r t  o f  t h e  Hydro 
p r o j e c t   i n  1973 was about 10,000 tons ,  and was shipped  over a 
f l o a t i n g  wharf i n  Moosonee and  received  over  another,   very 
small f l o a t i n g  wharf a t  F o r t  George. 

Marine  resupply of Arc t ic  Is land and coas t a l   l oca t ions   has   been  
c a r r i e d   o u t  by MOT s ince  the 1950’s. The s i t u a t i o n   f o r  outward 
movements of  cargo from the  Arc t i c  i s  e n t i r e l y   d i f f e r e n t .  Com- 
mercial resource  exploi ta t ion  a long  the  Arct ic   coast   above  the 
Arctic C i rc l e  o r  i n   t h e  Arctic I s lands   has  n o t  yet   occurred.  

The cos t   o f   t r anspor t ing   r e sources   ou t   o f   t he   Arc t i c  i s  a main 
fac tor   de te rmining  the r a t e  and na ture   o f   fu ture   resource  
exp lo i t a t ion .  The inf luence   o f   t ranspor t   cos t  on resource 
exp lo i t a t ion  i s  due i n   p a r t   t o   t h e   n a t u r e  of the resource 
( t r a n s p o r t   c o s t  i s  r e l a t i v e l y   l a r g e   i n   r e l a t i o n   t o  commodity 
va lue ) ,  and t o   A r c t i c   c l i m a t i c   f a c t o r s  which  cause  construction, 
operat ion and main tenance   p roblems  resu l t ing   in   l a rge   cap i ta l  
and ope ra t ing   cos t s   fo r   ves se l s ,   t r anspor t  way and  terminal 
fac i l i t i es .  Large   cap i ta l   cos t s   a re   exempl i f ied  by the  need f o r  
special   Arct ic   pipel ine  technology,   ice-s t rengthened and ice-  
breaking  vessels  and  wharf s t ruc tures   capable   o f   res i s t ing   i ce  
f o r c e s  . 
Arc t i c   r e source   exp lo i t a t ion   c r ea t e s  a need f o r   b o t h  f ac i l i t i e s  
f o r  outward commodity t r a n s p o r t  and increased  inward  t ransport  
o f  cons t ruc t ion ,   opera t ion  and  maintenance  supply  and  resupply. 
Generally  speaking,  major o i l  and gas   discoveries   have  been  in  
the western  Arct ic ,  and me ta l l i c   mine ra l   d i scove r i e s   i n  the 
eastern Arctic.   Hydrocarbon  discoveries  in the western Arc t i c  
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Islands  are  located  in  ice'  conditions  of  extreme  severity. 
Metallic  mineral  discoveries  in  the  eastern  Arctic  are  loca- 
ted  in  areas of relatively  less  severe  ice  conditions. 

The  Arctic  Waters  Pollution  Prevention  Act (AWPPA) and  pur- 
suant  Regulations  define  allowable  navigation  seasons  for 
varying  standards  of.  vessel  construction,  depending on ice 
conditions.  Areas  north of 60’ have  been  divided  into  Shipping 
Safety  Control  Zones  on  the  basis  of  ice  conditions,  and  gene- 
rally  as  the  zonal  number  decreases  from  east  to  west,  ice 
severity  increases.  The AWPPA has  had  a  major  influence  on 
standards  of  vessel  construction  and  patterns of cargo  transport 
of resupply  movements  to  locations  north of 60’ . This  influence 
is even  more  marked  with  respect  to  determining  the  economic 
feasibility  of  bulk  resource  transport  out  of  the  Arctic. 

Estimates of Arctic  oil  and  gas  potential  have  been  differing 
and controversial.  Approximately  one-third  of  the  oil  and 
potential  for  all  Canada  is  estimated  to be found  north  of 60’ 
whereas  the  proportion  of  proven  oil  and  gas  reserves  north of 
60° is less  than  three  percent. 

Exploration  drilling  has  been  carried  on  with  increasing  inten- 
sity  in  the  Arctic  since 1960, when the Federal  Government 
first  allowed  commercial  resource  exploration  to  take  place. 
Gas has  been  found  in  commercial  quantities  on  the  Mackenzie 
'Delta. It is  estimated  about  one-third  of  the  required  thres- 
hold  volume  of  gas  has  been  formed  in  the  Arctic Islads. 
Potential  pipeline  construction  from wells in  the  Islands is at 
least  ten  years  in  the  future,  depending  on  discovery  rates  and 
advances in pipeline  technology. 

Oil  has  not  yet  been  found  in  commercial  quantities  on  the  Delta 

oil  may  have  accumulated  in  the  shallow  waters of the  Beaufort 
Sea,  offshore  from  the  Mackenzie  Delta.  Imperial  Oil  and  others 
constructed  artificial  islands  up to 12 miles  offshore,  con- 
sisting  of  bottom  sediments  dredged  from  the  Beaufort  Sea. 
Further  artificial  islands  are  planned  and  accelerated  drilling 
programs  are  planned;  however,  in  March 1974, the  Minister  of 
Indian  and  Northern  Affairs  announced  there  would be  no more  off- 
shore  drilling  allowed  in  the  Beaufort  Sea  until 1976. This 
period  of  time  allows  for  a  two-year, $5.5 million  joint DINA/ 
Arctic  Petroleum  Operators  Association  environmental  study. 

Areas  of  potential  future  oil  and  gas  discoveries  are in 
sedimentary  basins  of  the  western  Arctic  mainland,  the  western 
and central  Arctic  Islands,  and  in  areas  offshore  of  Baffin 
Island  and  Hudson  Bay. 

or  in  the  Arctic  Islands.  Current  industry  thinking is that 
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” 

Areas of minera l   explora t ion   nor th  of 60° are centered around 
Great   Slave and Great  Bear  Lakes,   the  central  Yukon, western 
Hudson Bay, nor thern   Baf f in  Island, Cornwallis  and Li t t le  
Cornwallis  Islands. Major known Arc t ic   minera l   o re   depos i t s  
are loca ted  on Melvi l le   Peninsula ,   nor thern  Baff in   Is land and 
L i t t l e  Cornwal l i s   I s land .   Severa l   a reas  of  p o t e n t i a l   f u t u r e  
mineral   deposi ts   (based on current  mineral  showings and 
g e o l o g i c a l   s t r u c t u r e )   o c c u r   i n   a r e a s  of  the eas t e rn   Arc t i c  
where su r face   ves se l   t r anspor t  of bulk  resources   to   market  may 
be t e c h n i c a l l y  and  economically feasible. 

In  l a t e  1973 and ear ly   1974,  the Federal  Government received 
the first formal   proposals   for   resource  product ion and t r a n s p o r t  
t o  market f o r   l o c a t i o n s   n o r t h  of t h e   A r c t i c  Circle. Decisions 
on Government f i n a n c i a l   p a r t i c i p a t i o n   i n   t h e s e   p r o j e c t s  w i l l  
imply  pol icy  decis ions as t o   t h e  manner i n  which non-renewable. 
r e s o u r c e s   i n  the Arc t i c  Islands are t o  be exploi ted.  

Mineral   Resources   Internat ional  (MRI) has app l i ed   fo r  financial 
aid t o   e x p l o i t  a lead-z inc   depos i t   a t   S t ra thcona  Sound on north- 
wes te rn   Baf f in   I s land ,  and Canadian Arc t i c  Gas P ipe l ine  Limited 
have  submitted an a p p l i c a t i o n   t o   b u i l d   t h e  Mackenzie  Valley  gas 
p i p e l i n e  from t h e  Mackenzie  Delta  area t o  t h e  Canada/US border. 
The MRI reques t  f o r  f i n a n c i a l  aid involves   provis ion  of  a c e l l  
t y p e   m a r i n e   t e r m i n a l   f a c i l i t y   a t  a cos t   o f  $3.8 m i l l i o n   f o r  
outward  shipment of o re   concen t r a t e s ,   a s  well as provis ion  of  
o t h e r   i n f r a s t r u c t u r e   s u c h   a s  schools and roads. 

Construction  of a gas   p ipe l ine   a long  the Mackenzie  Valley, with 
potent ia l   cargo  tonnages  of  2 mi l l i on   t ons  of p ipe  and 400,000 
of b u l k   o i l ,  w i l l  c r e a t e  a s t rong   p re s su re  on marine  terminal 
f a c i l i t i e s  on t h e  Mackenzie  River. 

Seve ra l   r e sea rch   p ro j ec t s  and programs  affect  the rate and 
p a t t e r n  of resource   explora t ion  and e x p l o i t a t i o n  north of 60’ 
such as i n d u s t r y   r e s e a r c h   a c t i v i t i e s  by the Arctic  Petroleum 
Operators  Association and Federal  Government  programs. DINA 
adminis ter   several   programs  designed  to   s t imulate  the explora- 
t i o n   f o r  non-renewable  resources i n  the Canadian Arctic, such 
as the  Northern Roads  Program, the  Northern  Resource  Airports 
Program and t h e  Remote Airpor t s  Program. 

Research on Arc t i c   t anke r   t r anspor t  and associated  marine ter-  
minals was i n i t i a t e d   i n  1969  and 1970 by the  voyages of the 
S.S. Manhattan. A study on t h e   f e a s i b i l i t y  of  a marine  tanker 
t e r m i n a l   i n   t h e  Prudhoe Bay a rea  was completed by the  Depart- 
ment of   Publ ic  Works i n  1971. A marine  terminal   s t ructure  
cons i s t ing  of  two breas t ing   do lphins  was proposed, a t  a c o s t  
of $80 mi l l ion .  However, subsequent  decisions t o  move t h e  
Prudhoe Bay o i l  by a t rans-Alaska  pipel ine and low o i l  d is-  
covery rates i n   t h e   A r c t i c   I s l a n d s  have h a l t e d   f u r t h e r   s p e c i f i c  
s t u d i e s  on Arc t ic  o i l  t anke r s  and o i l   t a n k e r   t e r m i n a l s ,  Some 
intergovernmental   research is being  undertaken on poss ib le  
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Arctic  harbour  sites  for  tanker  terminals located a t  termination 
points  of  an  inter-island  pipeline  system in  the  eastern  Arctic. 

Feasibility  studies  have been or  are  being  conducted  on  develop- 
ment  of  three  large  mineral  deposits  north of the  Arctic  Circle. 
These  are:  a  lead-xinc  deposit  at Strathcona Sound,  a lead-zinc 
deposit  on  Little Cornwallis Island  and  an  iron  deposit  at  Mary 
River  near  Milne  Inlet  on  northern Baffin Island.  The  Strath- 
cona  Sound  deposit  is  the  nearest  to  the  production  stage.  The 
Little  Cornwallis  deposit,  although  larger  than  the  deposit  at 
Strathcona  Sound,  is  located  in  a  more  severe  ice  zone. The 
Mary  River  iron  deposit  is  the  least  likely  to  be  developed  in 
the near  future,  due  to  world  market  conditions  and  the  large 
size, low  value  characteristics  of  the  deposit,  probably  neces- 
sitating  year-round  icebreaking  surface  vessel  shipments. 
Designs  for  a  commercial  icebreaking  vessel  capable of year- 
round  movement  in  the  Arctic  have  yet  to  be  fully  developed. 
Conditions  would  require a vessel of a higher  ice  rating  than 
any existing  Canadian  icebreaker. 

Two major  studies  have  been  done  during  the  past  three  years  on 
feasibility  and  modes of  transporting  resources  from  the  Arctic 
to market.  The  first  of  the  two  was  done  in 1969 by  Warnock 
Hersey  International  Limited  for  DINA.  The  voyages of the 
Manhattan  and  the  passage of the  Arctic  Waters Pollution Preven- 
tion  Act  have  dated much of  the  information  in  the  report.  very 
rough estimates were given  on  construction  costs  of  marine  ter- 
minals  although  no  specific  sites were considered. Proposed 
marine  terminal  facilities  consisted of single  and  multiple  buoy 
systems  at  a  cost of $2 million  to $16 million. 
Northern  Associates  (Holdings)  Limited  completed  a  study for 
the  Ministry of Transport  in 1973 entitled  "Arctic  Resources  by 

economics of  transport by surface,  sub-surface  and  submarine 
vessels  of  export  cargoes of bulk  oil,  gas  and  minerals  from 
the  Arctic  to  market. 

Sea".  The  study  deals  with  the  comparative  feasibility  and 

The  study  indicates  three  operating  zones  in  Arctic  waters 
where surface,  semi-surface  and  submarine  vessels  have  a  rela- 
tive advantage  as  determined  by  ice  conditions.  Transport  costs  per 
ton.  are  compared  by  vessel type for  the  three  vessel  types  for 
carriage of oil,  liquid  natural  gas  and  metallic  minerals.  The 
study  concludes  that  year-round  Arctic  shipping  routes  for  sur- 
face  vessels may not extend.  much  beyond  the  range of present 
summer season activities,  and  that  the  main  Arctic  sea  traffic 
lanes  in  the  near future will be eastbound  for  both  surface  and 
submarine  vessels.  Questions  of  variation  in  marine  transport 
costs  with  length of season  and  transshipment of Arctic  bulk 
cargoes are discussed. 

Thirty-six  potential  Arctic  harbour  locations  are  indicated in 
the  report,  on the  basis  of  water  depth  only.  Sites  were 
derived  from  current  Arctic  charts,  and  detailed  site  criteria 
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such. as accessibility,  exposure,  ice  conditions  and  topography 
were  not  used. 

The  use  of 250,000 dwt  surface  vessels,  semi-submersibles  and  sub- 
marines  was  assumed,  with  assigned  drafts of 90, 90 and 145 feet 
respectively. Two categories  of  harbours  were  chosen,  those 
with  a  minimum  depth of 240 feet of water,  and  those  with  a 
minimum  of 120 feet  of  water,  Twenty-six  sites  were  chosen  in 
the  first  category  and  ten  in  the  second. It was  estimated 
that  about  six  years  would  be  required  for  the  construction of 
an Arctic  terminal;  one  to  two  years  for  exploration,  collection 
of data  and  site  selection,  and  three  to  four  years  for  design 
and construction. 

With  respect  to  type of terminal  facility  suitable for Arctic 
conditions,  it  was  emphasized  that  single-point  moorings  are 
vulnerable  to  severe  wind  and  ice  conditions,  and  if  more  than 
occasional  traffic  is  envisaged,  a  conventional  wharf  would  be 
required. 

A great  deal  of  public  attention  has  been  concentrated  on  the 
influence  of  the  availability  of  icebreaker  services  on  resource 
exploration  and  transport  of  bulk  cargoes  out  of  the  Arctic. 
At  present  there  is  no  policy  which  effectively  controls  the 
rate  of  development  of  Arctic  resources  consistent  with  the 
present  or  future  capacity  of  Canadian  icebreakers  to  escort 
shipping  ,or  provide an emergency  service.  Only  seven of 
Canada's  twenty-four  icebreakers  are  capable  of  summer  opera- 
tions  in  the  Arctic. 

Arctic  marine  traffic  to the present  time  has  consisted  of  ice- 

bulk  cargo  vessels,  capable of operating  without  icebreaker 

designs  may  be  developed  by  the  West  German  Government  through 

between  the  two  governments  are  ongoing. 

breaking  and  ice-strengthened  vessels.  Designs of icebreaking 

support,  are  being  developed.  On  an  international  basis, 

a Canada-Germany  Technological  Exchange  Agreement.  Discussions 

The principal deterrant to  Arctic  resource  exploitation  and 
transport  to  market  is  lack of knowledge of  climatic  factors. 
In the  early 1970’s, the  Federal  Government  initiated  a  program 
of  accelerated  basic  data  collection  on  bathymetry,  ice  condi- 
tions  and  climate. 

Tidal  data  is  available  for  a  relatively  limited  number of 
harbour  areas.  Standard  bathymetric  surveys  are  concentrated 
in the  Lancaster  Sound,  Barrow Sound and  Mackenzie  Bay  areas, 
and  at  currently  use2  harbour  sites.  Information  on  ice  condi- 
tions  has  been  collected  for  about 10 to 15 years  in  most 
Arctic  areas;  however,  data  is  generally  available  only  for the 
summer  months  due  to  low  winter  light  levels.  Beginning  in 
1974, information  will  become  available  from  a  meteorological 
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satellite  equipped  with  infra-red  instruments.  Research  on  ice 
pressure  ridging,  possibly  the  most  important  ice  influence  on 
marine  navigation,  is  still  in  its  infancy.  Present  programs, 
while  still  relatively  small  in  scope,  can  be  expected  to  be 
broadened  in  scope  and  further  accelerated  through  a new  program 
begun  in 1974 under  the  Ministry  of  State  for  Science and Tech- 
nology  which  is  designed  to  place  Canada  in  a  position of 
scientific,  technical-  and  practical  excellence in  ice-covered 
waters  by  the 1980's. 

The  cost  of  marine  insurance for  vessel  and  cargo  movements  in 
Arctic  waters  reflects  the  severe  Arctic  climate,  lack  of 
climatic  data  and  general  absence  of  marine  terminal  facilities. 
Current  insurance  rates  for  resupply  vessel  movement  are  based 
on an advisory  scale  of  additional  premiums  which in turn is 
based  on  the  time a vessel  spends  in  different  areas  of  ice 
severity  as  outlined  in  the  Arctic  Waters  Pollution  Prevention 
Act.  The  exact  rate is based on individual  underwriter  past 
damage  statistics,  and  some  mechanism for  pooling  these  risk 
statistics  among  underwriters is needed. 

Provision  of  permanent  wharf  facilities  in  the  Arctic  would 
probably  have  a  greater  impact  on  reduction  of  cargo  insurance 
than  on  vessel  insurance.  The  wharf  facility  would  reduce  cargo 
handling  and  the  time  cargo  sits on  a  beach,  whereas  damages  to 
ships  from  ice  are  encountered  en  route as  well  as  at  the  des- 
tination. 

Cost of marine  insurance for  bulk  vessel  movements  in  Arctic 
waters  will  be  a  principal  factor on which  the  economic  feasibility 
of  year-round  vessel  transport  of  bulk  resources  out of the  Arctic 
will  depend. 

Before  World  War II, resource  exploitation  and  transport  facility 
investment  was  left  largely  to  private  enterprise.  Since  then, 
Government  expenditures in the North  have  been  increasing.  By  the 
1960’s, the  objective  of  northern  economic  growth  was  given  highest 
priority,  and  subsidizing  resource  exploitation  was  seen  as  the 
chief  means  to  accomplish  this  goal.  However,  fragmentation  of 
decision-making  within  Federal  agencies in the  Arctic,  who  were 
basing  their  operations  on  different  investment  criteria  and 
administrative  regions,  plus  the  encouragement  of  government  sub- 
sidize  industry  participation  has  led  to  the  rise of a  strong  role 
for  the  private  developer.  This  has  ultimately  led  to  government 
decisions  with  respect  to  resource  development  in  the  north  being 
made  on  an  ad  hoc  basis  in  response  to industry-initiative and in 
some  cases,  pressure. 

Interdepartmental  government  planning  on  northern  development is 
primarily  effected  through  the  Advisory  Committee on  Northern 
Development  (ACND),  chaired  by DINA, and  the  Task  Force  on  Northern 
Development (TFNOD), chaired  by DEMR. The  ACND  was  established 
after  World  War II to  co-ordinate  matters  relating  to  northern 
development  at  the  Deputy  Minister  level,  for  advice  to  Cabinet. 
The TFNOD was established  during  the 1960's to  co-ordinate 
northern  hydrocarbon  development  in  the  Ministry  of  Transport. 
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The Arctic  Transportation  Agency  was  established  in 1971, and 
was formed  to  co-ordinate  northern  transportation  development. 
The  Canadian  Ports  and  Harbours  Planning  Committee  (CPHPC)  is 
an interdepartmental  committee  established  by  Cabinet  in 1971 to 
advise  the  Minister of Transport  with  respect  to  port  and  har- 
bour  developments.  Proposals  for  government  financial  partici- 
pation  in  provision of marine  transport  facilities  are  brought 
before  this  Committee- for all of Canada  including  locations 
north of 60°. 

The core  issue  about  which  the  various  Federal  Government  trans- 
port  roles of operation,  regulation  and  development  cluster  in 
the  North  is  the  relationship  between  activities of the  private 
(profit-oriented)  transport  and  resource  enterprise  and  Federal 
Government  objectives..  Since  transport  is  an  intermediate  good, 
the  provision  of  transport  infrastructure  reflects  the  priori- 
ties and  objectives of Government  planners. 

Current  DINA  policies  for  the  North  give  priority t o  social 
improvement of native  peoples,  followed  by  enhancement of the 
natural  environment,  stimulation of the  development of renewable 
resources  and  stimulation of  non-renewable  resource  development. 
Provision of marine  terminal  facilities  is  based  on  the  extent 
of Government  responsibility  and  the  range of public  interest 
single or multi-users  and  shippers. 

Legislation-pertinent  to  marine  terminal  structures,  vessel 
movements  and  land  management  is  administered  primarily  by MOT 
and  DINA.  The  main  bodies of legislation are the  Navigable  Waters 
Protection  Act,  the  Canada  Shipping  Act  and  the  Arctic  Waters 
Pollution  Prevention  Act,  all  administered by MOT, and  the 
Territorial  Lands  Act  and  the  Northern  Inland  Waters  Act  admi- 
nistered  by  DINA. 

Future  policy  problems  on  northern  economic  development  and 
provision of transport  infrastructure  will  be  considered  by a 
large  number  of  decision-makers,  within  government  departments 
and  interdepartmentally,  making  communication  and  co-operation 
vital to  development o f  northern  policy. 



B. CONCLUSIONS & RECOMMENDATIONS 

Two major  studies  have  been  done  on  the  technical  and  economic 
feasibility  of  marine  bulk  cargo  transport  of  non-renewable 
resources  out  of  the  Arctic.  Individual  consultants  reports 
have  been  done on the  feasibility  of  developing  specific  oil 
and  gas  and  mineral  deposits in the  western  and  eastern  Arctic. 
Individual  government  studies  and  reports  have  been  prepared 
on  provision of marine  terminal  facilities  for  supply  purposes 
at  Frobisher  Bay,  Resolute  Bay  and  locations in the  Hudson  Bay 
and  Mackenzie  Basin. 

This  report  is a compendium of information  gathered  from  past 
studies,  presented  with  background  information  gathered  from 
diverse  sources. In presenting an overview of factors  influencing 
harbour  and  port  developments in the  North,  this  study  suggests 
certain  essential  factors  that  should  be  considered  systema- 
tically  when  specific  proposals  for  marine  terminal  facilities 
for  supply  of  bulk  commodity  shipment  are  advanced. 

Factors  influencing  provision  of  marine  transport  infrastructure 
vary  between  the  western  and  eastern  Arctic  due  to  differing 
population  concentration  and  non-renewable  resource  type.  More 
than 50% of  the  population  of  the  Canadian  North is concentrated 
in  the  Mackenzie  Basin  area.  It  appears  that  the  oil  and  gas 
resources  in  the  Mackenzie  Delta  area  will  be  transported  to 
market  via  pipeline,  rather  than  by  marine  transport.  Marine 
way  and  terminal  facilities  required  for  construction  and  main- 
tenance o f  a pipeline  system  will  also  be  used  for  settlement 
resupply  purposes,  since  resource  developments  and  population 
concentration  occur in  the same geographic  area.  Thus  there 
is a multi-user  nature  to  the  provision  and  use  of  marine 
terminal  structures  in  the  Mackenzie  Basin  area. 

In the  eastern  Arctic,  population  centers  are  not  concentrated, 
with  the  exception  of  Government  of  the  Northwest  Territories 
Administration  Centers.  The  non-renewable  resources  found  in 
the  eastern  Arctic  are  large  metallic  mineral  deposits  whose 
mode  of  transport  out  of  the  Arctic  will  be  marine,  and  which 
generally  are  not  located  near  centers  of  population.  The 
delimitation  between  marine  terminal  facilities  used for settle- 
ment  resupply  purposes  and  private  industry  purposes is therefore 
clearer. 

Currently,  public  marine  terminal  facilities  in  the  North  are 
provided  on a user  pay-back  basis  as  they  are  for  facilities 
south of 60°. Under  this  criterion  the  provision  of  facilities 
in  the  western  Arctic  can  more  easily  be  justified  due  to  the 
greater  degree of population  concentration.  However,  for  the 
eastern  Arctic,  with a population  pattern of isolated  clusters, 

" 
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this  policy,  combined  with  the MOT annual  eastern  Arctic  resupply 
policy  of  arranging  cargo  delivery  on a rate/ton  basis,  results 
in decreased  costs  to MOT and a rising  price  of  delivered  cargo 
to  the  consignee. It may  be  therefore  that  this  policy  should  be 
reviewed  to  ensure  that  it is  not  working  to  the  disadvantage of 
the  area  and as a deterrent  to  its  growth. 

If a proposal  for an Arctic  marine  terminal  facility  for  supply 
purposes  is  being  considered  in  the  eastern  Arctic,  given a 
population  concentration  of  sufficient size and  income to con- 
stitute  effective  demand for cargo,  several  factors  suggested 
by  information  in  this  study  should  be  considered,  such  as: 

Origin  (government  or  private)  and  magnitude 
of cargo  demand.  Whether  the  cargo  demand 
originates  from  private  or  public  sources 
may  determine  the  predictability  of  cargo 
tonnages,  as  for  example,  the  demand  posed 
by a .government  administrative  center  versus 
a natural  resource  exploration  demand. 

The  probable  cargo  composition. Is it 
cargo  that  could  be  shipped  more  cheaply 
by  air. 

Suitability  of  the  proposed  site as a 
transshipment  point,  either  marine/air 
or  from  large  vessel  to  smaller  “feeder” 
vessels.  Location  of a proposed  marine 
terminal  site  in an ice  zone  which is 
markedly  less  severe  to  the  one  adjacent 
to it  may  tend  to  lead  to a marine/air 
transshipment  situation,  as  in  Resolute 
Bay. 

Federal  Government  financial  participation in  part o r  all  of 
the  costs  of  providing a marine  terminal  facility  to  facilitate 
export  movement  of  Arctic  bulk  cargoes  implies  some  policy 
decision  on  the  rate  of  northern  resource  development.  Since 
marine  facilities  built  for  the  shipment  of  bulk  commodities 
from  the  resource  extraction  site  to  market  are  generally 
single  user  facilities,  there  would  not  appear  to  be  justifi- 
cation  for  Ministry of Transport  involvement  in  such  projects. 
Such a facility  would  not  be a multi-user  facility and thus not 
normally  eligible  for  public  wharf  status. It is  at  this  point 
that  the  factor  of  using  transport  facilities  to  advance  the 
objectives  of  other  Federal  Government  departments  enters,  in 
this  case  those  of DINA. 

The  proposed  development  at  Strathcona  Sound  can  be  used  as  an 
example,  since  it  is  the  first  formal  proposal  the  Federal 
Government  has  received  from  industry  for  the  development  of a 
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major  mineral  resource  in  the  Arctic.  The  problems  presented 
by this  project  will  occur  each  time a new development  proposal 
is put  forth  by  industry,  due  to  the  huge  area  of  the  North 
and  the  scattered  population  pattern. 

The  stated  objectives  of  DINA  in  the  North  place  developing 
the  quality  of  life  for  northern  peoples in a first  priority 
position  and  development of the  resources  of  the  North  in a 

DINA  that any  resource  deposit  put  into  production  have an 
operating life  of  at  least  fifteen  years. 

secondary  position.  This  is  exemplified  by  the  insistence of 

The  optimum  extraction  rate, as determined  by  the  company 
developing  the  project  is  in  the  neighbourhood  of  eight  years. 
The  marine  facility  advised  by  the  consultants is a steel  sheet 
pile  cell  wharf,  the  design  of  which  is  not  particularly 
suitable  for  large  quantity  of  shipment  of  inbound  supply cargoes 
but  should  be  adequate  to  meet  the  demands of the  mine  and  the 
new  community  itself.  The  consultants  retained  by  the  company 
to  study  feasibility  of  project  development  suggest  as a justi- 
fication of MOT funding  of  the  wharf,  that  it  could  be  used  as 
a distribution  point  for  cargoes  destined  for  points in the 
general  area.  However,  population  centers  in  the  eastern  Arctic 
are  located  in  points  further  south  than  northern  Baffin  Island 
and  there is probably  no  advantage  to  be  gained  by  shipping 
supply  cargoes  north  to  Strathcona  Sound  from  ports  in  the 
southeast  area  of  Canada,  and  then  transshipping  them in a 
southerly  direction  again.  This  also  illustrates  the  problem 
that  the  major  known  mineral  deposits  in  the  eastern  Arctic 
north  of  the  Arctic  Circle are. located  remote  from 
existing  centers  of  population  and  that  marine  facilities 
provided  in  conjunction  with  these  mineral  developments  are 
therefore  not  likely  to  be  of  value  as  transshipment  terminals. 

This  is a case  where,  if MOT funded a concentrate  loading  wharf 
under a user  pay-back  scheme,  technically  MOT  would  still own 
the  wharf.  When  the  mineral  resource  is  exhausted  and  the 
company  leaves, MOT will own a public  wharf  at a location  which 
may  not  provide a significant  means  of  reducing  the  costs  of 
supply  cargo  shipped  to  northern  Canada  and  yet  cost  substantial 
amounts  to  maintain. 

There  is  the  point  of  view  that  the  new  town  planned  to  be  part 
of  the  Strathcona  Sound  project  plus  the  nearby  community  of 
Arctic  Bay  will  have  gained  enough  “momentum"  to  exist  on  their 
own after  fifteen  years  of  mine  production,  and  thus  serve  as a 
nucleus  for a permanent  population  center  and a permanent  wharf 
would  then  be  justified.  However,  the  construction  of a new 
town  versus  bringing  in  commuters  to  work  in  the  mine  from  other 
nearby  communities  has  been a point  of  contention  from  the  start. 
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Obviously,  the  total  capital  cost  of  the  project  would go down 
considerably  if  there  were no  .requirement  for  the  construction 
of a "new  town".  There  does  not  appear  to  be a DINA policy  of 
encouraging  the  concentration  of  indigenous  populations in  the 
North  and  as  such a “growth  pole"  concept  of  development  at  one 
site  creating a center  of  growth  for  that  area  is  not  applicable. 

The  criteria  for  determining  whether  or  not a mineral  or 
petroleum  deposit in the  north  should be developed  and  the  time 
frame  for  such  development  rests  completely  with DINA who  control 
a l l  resource  development  north of 60 . The  Department of Energy, 
Mines  and  Resources  act  in an advisory  capacity  only. 

There  are  nevertheless  problems  in  formulation  of  policies of 
resource  extraction,  and  these  are  most  acute  for  metallic 
minerals  as  opposed  to  oil  and  gas.  Both  the  Federal  and 
Provincial  Governments  have  conservation  agencies  which  regulate 
the  development of oil and  gas  fields,  and  north  of 60°, the 
agency  with  prime  responsibility is DINA. Oil and  gas  companies 
disclose  fully  to DINA the  magnitude  of  discoveries,  since DINA 
has  the  responsibility for deciding  matters  such  as  spacing  of  wells 
and  allowable  production  rates. 

On the  other  hand,  there  is  no  conservation  agency  for  mineral 
resources  north of 60°, nor is there  any  legislation  requiring 
mineral  firms  to  publish  or  make  available  to  Government  definite 
figures  on  their  discoveries.  This  makes  policy  decisions 
difficult  from a view  point  of  determining  Canada's  total known 
deposits of a particular  mineral  resource,  of  future  extraction 
requirements,  or  whether  it  may  be in the  country's  interest  to 
put a deposit  into.  production  and  when. 

While  there  are  probably  more  controls  on  resource  activities 

shortcomings,  more  effective  application  of  these  controls  appears 
to  be  hampered  because  the  implications of resource  development 
are so complex  and  affect so many  government  departments  that 
most  effort  is  expended  in  co-ordination  of  what is going  on, 
leaving  little  time  for  co-ordinated  formulation of actual  policy. 

north  of 60' than  in any other  area  in  Canada,  despite  certain 

North of 60°, policy  'formulation  clearly  rests  primarily  with DINA, 
However,  participation  by  other  government  departments  in 
northern  development,  including  provision  of marine terminal 
facilities  by  MOT,  could  be  effected  in  such a way  as  to  reflect 
that  department's  policy  goals,  as  well  as  those  of  related 
departments.  For  .example, a marine  terminal  facility  in  the  North 
could  be  provided  on  the  condition  that  only  Canadian  vessels  could 
be  used  to  transport  resource  production,  or  that  the  ore 
would  have  to  be  refined  in  Canada. 
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Several  specific.  recommendations  could  be  made  'with  reference 
t o  provision  of  Arctic  marine  transport  infrastructure,  based 
on information contained  in  this  report. 

Northern  harbour  and  port  development  is  and  will  be  in  the 
future an integral  part  of  harbour  and  port  development  in  the 
south of Canada. It  is proposed  that  Harbours  and  Ports,  MOT 
take the  initiative  to  define  and  clarify  this  interrelation- 
ship  with  respect  to  other  agencies  involved  in  the northern 
development. 

Formal  acknowledgement  of  this  principle  could  be  effectively 
accomplished  by  transferring  from  DINA  to  MOT,  Harbours  and 
Ports,  the  administrative  responsibility  for  property  manage- 
ment of harbour  areas  where  notable  commercial  activity  or 
settlement  population  cargo  requirements  are  present or  are 
likely  to  occur.  Such a transfer  was  proposed  in 1972 to  the 
Advisory  Committee  on  Northern  Development.  Although  there 
was no outright  opposition  to  the  concept,  the  proposal  did 
not  result  in  the  transfer  of  leasing  powers. It is suggested 
that  this  transfer  be  proposed  again. 

It  is  proposed  that a formal  liaison  be  established  between 
Harbours  and  Ports,  MOT,  and  DINA  and DEMR through  the  Canadian 
Ports  and  Harbours  Planning  Committee  (CPHPC). A representative 
from  each  of  DINA  and  DEMR  could  be  nominated  who  would,  as a 
matter  of  course,  sit  in  on any meetings  concerned  with  pro- 
vision  of  northern  marine  terminal  facilities.  This  would  be 
in recognition  of  the  fact  that  although  terminal  facilities 
are  generally  provided on a user  cost  recovery  principle,  their 
provision  indicates an implicit  policy  reflecting  in  some  cases 
other  Department's  objectives.  Provision of transport. 
facilities  make  possible  the  facilitation  of  other  department's 
policies in Northern  Canada,  most  notably  DINA's.  DINA  have 
the  responsibility  for  an  often  contradictory  set  of  objectives 
including  betterment  of  the  native  peoples,  protection  of  the 
environment,  and  resource  development.  Formal  liaison  between 
the  CPHPC  and  regular  members  from  DINA  and  DEMR  would  permit 

In addition,  certain  harbours  should  be  proclaimed.  as  Public 
Harbours,  under  the  Canada  Shipping Act,-in order  to  define 
their  limits  for  development  and  control  purposes  while  also 
providing a uniform  set  of  operating  regulations.  Suggested 
here  are  Resolute  Bay  and  Hay  River;  Resolute  Bay  because  of 
its  function  as a sea/air  transshipment  center,  two 
commercial  applications  to  lease  waterfront  land  and  water- 
lots  and  the  proposed  construction of a new t o p  of  Resolute; 
and Hay-River because  of a combined  function  of  staging  point 
for  resource  exploitation  supplies  and  settlement  resupply. 
Currently,  Frobisher  Bay  is  the  only  Public  Harbour  north  of 
60’. 
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sufficient  time  for  preparation  of  input  into  the CPHPC by 
these members on  questions  of  northern  marine  facilities. 
Although DEMR act  only  in an advisory  capacity  for  develop- 
ments  north  of 60°, the  Department  is  concerned  with  policy 
on overall  Canadian  resource  development  and  as  such  can 
give an overview  to  implications  of  individual  projects. 
Due  to  the  intermodal  nature  of  northern  transportation,  most 
notably  the  close  relationship  between  marine  and  air  transport, 
an established  member  of  the  MOT  Arctic  Transportation  Agency, 
should  also  attend CPHPC meetings  on  projects  involving  northern 
marine  terminal  facilities. 

It is proposed  that a marine  terminal  facility  be  constructed 
at  Frobisher  Bay,  in  recognition  of  its  role  as  administrative, 
educational and medical  center  of  the  eastern  Arctic.  Specific 
attention  should  be  paid  to  the  marine/air  relationship at 
Frobisher  in  order  to  determine  required  capacity  of a new 
terminal  and  storage  facility. 

It is  suggested  that a request  may  be  expected  for a wharf 
facility  at  Resolute in support  of  the  construction  and 
continuing  resupply  of  the  planned  new  townsite  to  be  built at 
the  head of the  Bay.  Existing  gravel  jetties may not be 
adequate  for  this  purpose. 

A situation  often  arises in the  North  in  which a marine  terminal 
facility  is  required  for a short  term,  either  to  support a 

Either  cargo  flows  will  end  at  the  end  of a finite  time  span 
or will  be  significantly  lower  than  at a short  peak  period. In 
such  cases  (which  are  in a majority  at  present  due  to  population 

facility  could  be  considered.  Use of a floating  wharf in  such a 
case  would  be  practical  in  areas  of low  tides,  possibly  up  to 
about a 10 foot  range.  Industry use of  such  facilities is 
fairly  common,  such  as  the  example  at  Rae  Point  on  Melville 
Island. 

construction  project  or  non-renewable  resource  exploration. 

distribution  in  many  areas  of  the  Arctic), a temporary  floating 
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SUMMARY OF RECOMMENDATIONS 

1. That the administrative  responsibility  for 
property  management  of  harbour  areas  where  notable 
commercial  activity  or  settlement  population  cargo 
requirements  are  present  or  are  likely  to  occur  be 
transferred  from  the  Department  of  Indian and Northern 
Affairs  to  the  Ministry  of  Transport. 

2. That  Resolute  Bay  and  Hay  River  be  declared 
Public  Harbours  under  the  Canada  Shipping  Act,  in 
addition  to  Frobisher  Bay  which  is  presently  the only 
Public Harbour  north  of 60°. 

3. That a representative  from  each  of  the 
Department  of  Indian  and  Northern  Affairs,  the  Depart- 
ment of Energy,  Mines  and  Resources,  and  from  the  Arctic 
Transportation  Agency  in the Ministry  of  Transport,  be 
nominated  to  attend  meetings  of  the  Canadian  Ports  and 
Harbours  Planning  Committee  dealing  with  projects 
involving  northern  marine  terminal  facilities. 

4 .  That a marine  terminal  facility  be  constructed 
at  Frobisher  Bay,  in  recognition  of  its  role  as  the 
administrative,  educational  and  medical  centre  of  the 
eastern  Arctic. 



- 38 - 

SECTION III CARGO TRANSPORT INTO THE NORTH 

F 
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SECTION III CARGO TRANSPORT INTO THE NORTH 

A. EVOLUTION OF MARINE ACTIVITY 

P r i o r   t o  World War II, Federal  Government a c t i v i t y   n o r t h  of 60' 
cons i s t ed   p r inc ipa l ly   o f   admin i s t r a t ion ,   po l i c ing  and some 
survey  work, f o r  which  very small q u a n t i t i e s  of resupply  cargo 
were  needed. The o n l y   p o r t   a c t i v i t y  began when the   ra i lway 
reached  Churchill  i n  1929 and the   Po r t   o f   Church i l l  opened i n  
1931  to   be   used  as an  export por t   for   wes te rn   g ra in   sh ipments .  

Signif icant   marine  cargo movements i n t o   t h e  Arctic were 
i n i t i a t e d   a f t e r  World War II, when Canada  and the   Un i t ed   S t a t e s  
s i g n e d   t h e   J o i n t  Arctic Weather S t a t i o n  Agreement by which f i v e  
weather   s ta t ions   were   es tab l i shed   in   the   h igh  Arctic.* The 
s t a t i o n s  were jo in t ly   opera ted   and  manned by Canada  and t h e  U.S., 
but  were  supplied  by  the U.S. I n  1953 Canada  assumed responsibi-  
l i t y   f o r   t h e   r e s u p p l y   o f   t h e   s t a t i o n s   u n d e r   a n   a g r e e m e n t  with 
the   Un i t ed   S t a t e s  A i r  Force. 

The next   s ign i f icant   deve lopment   occur red   in  1955 when t h e  Dis- 
t a n t   E a r l y  Warning  Line  Agreement was signed  between Canada  and 
t h e   U n i t e d   S t a t e s ,   e s t a b l i s h i n g  a l i n e   o f   a i r c r a f t   d e t e c t i o n  
s t a t ions   ac ross   no r the rn  Canada. I n  1958 Canada  assumed res-  
p o n s i b i l i t y  for the   resupply  operat ion.  A t  the  same time, 
under  an  Order-in-council,  the  (then)  Department  of  Transport 
was ass igned   the  task of  co-ordinating  "the  assembly,  transpor- 
t a t i o n  and de l ive ry   o f   supp l i e s   fo r  all government  departments 
i n   t h e   e a s t e r n  and  western Arctic". 

The Ministry  of  Transport  became involved   no t   on ly   in   the  co- 
o rd ina t ion   o f   t he   r e supp ly ,   bu t   i n   t he   ope ra t ion  as wel l .  No 
p o r t   f a c i l i t i e s   e x i s t e d   i n   t h e  Arctic, and so  no f a c i l i t i e s  
ex i s t ed   fo r   t he   r ecep t ion   and   hand l ing  of cargo which had t o  be 
l anded   on   t he   beaches   u t i l i z ing   mi l i t a ry  equipment  and  techniques. 
No existing  Canadian  stevedoring  companies were equipped f o r  
such   opera t ions ,   nor   could   they   jus t i fy   l a rge   cap i ta l   inves tment   for  
such a spec ia l ized   opera t ion   for   such  a short   season.  The 
Minis t ry  had to   p rov ide  most o f  t h e  equipment  and s e r v i c e s  
required,   such as l and ing   c r a f t ,   ba rges ,   ma in tenance   f ac i l i t i e s ,  
operating  crews  and  administrative  services.  Commercial v e s s e l s  
were a v a i l a b l e   f o r  most of the  required  cargo  shipments  and 
government s h i p s  were  used  only f o r  work tha t  commercial v e s s e l s  
were  unable t o  d o ,   o r  when r e l a t i v e l y  small cargo  parcels  could 

* The weather   s ta t ions  were loca ted   a t   Aler t ,   Eureka ,   I sachsen ,  
Mould  Bay and  Resolute Bay. 
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be   ca r r i ed   i nc iden ta l   t o   an   i ceb reake r ' s   ope ra t ions .*  

In  the  western Arctic a d i f f e ren t   sys t em  evo lved ,   r e su l t i ng   i n  
the bulk of  t he   r e supp ly   i n   t he   wes t e rn   Arc t i c   be ing   ca r r i ed  by 
a Crown Corporation,  the  Northern  Transportation Company 
Limited (NTCL), r e spons ib l e   t o   t he   Min i s t e r  of Transport .  The 
NTCL began i n  1931 operated by a predecessor,   Northern Water- 
ways Limited,   serving as a common c a r r i e r  between  Waterways, 
Alberta  and  Aklavik,   Northwest  Terri tories.  The s e r v i c e  was 
extended i n  1933 in to   Grea t  Bear Lake to   se rve   the   deve loping  
Eldorado Mine a t  P o r t  Radium. The company changed  hands i n  1934 
acqu i r ing   t he  name of   the  NTCL and i n  1936 t h e  NTCL was bought 
by  Eldorado Gold  Mines  Limited,  primarily t o  a s s u r e   s e r v i c e   t o  
i t s  mine. However, t h e   f l e e t  was maintained as a common car- 
r i e r  and was enlarged  and  modernized. NTCL became a Crown 
Corporation  in  1944 when i t s  p a r e n t  company, Eldorado  Mining  and 
Refining  Limited (now Eldorado  Nuclear  Limited), was expropriated 
by t h e  Government. I n  1946 a l l  t r a n s p o r t a t i o n  on t h e  Mackenzie 
system w a s  brought   under   the  regulat ion  of   the Board  of  Trans- 
port Commissioners. 

I n  1949, t h e  RCAF reques ted   the  NTCL to   ope ra t e  a supply  ship 
between  Tuktoyaktuk  and  Cambridge Bay, extending company ser-  
v i c e s   o n t o   t h e   A r c t i c   c o a s t   f o r   t h e  first time.  Beginning i n  
1 9 5 5 , a  t u g  and three  barges  were  designed  and  buil t  t o  d e l i v e r  
cons t ruc t ion   ma te r i a l s   t o  s i x  DEW L i n e   i n s t a l l a t i o n s  on t h e  
Mackenzie Del ta .   In   1958,   the  NTCL began  the  resupply of  twenty- 
f i v e  DEW L i n e   s i t e s   a l o n g   t h e   A r c t i c   c o a s t ,   o p e r a t i n g  LST's 
and  tankers  supplied  under a loan  agreement  between  the U . S .  
and  Canadian  governments. A f l o a t i n g  drydock was p u t   i n  a t  
Tuktoyaktuk,  acting as a r e p a i r  and  maintenance  facility.** 

B. EXISTING MARINE TERMINAL FACILITIES I N  THE NORTH 

1. Minis t ry  o f  Transport   Public Wharves 

Minis t ry  of  Transport   public  wharves  north  of 60' l a t i t u d e  
cons is t   o f   e igh teen   wharves   in   the  Mackenzie River  Basin  area ***, 
a wharf a t  Cambridge Bay and a wharf ( i n  a s t a t e  of d i s r e p a i r )  
at Frobisher  Bay. These  wharves  were b u i l t  by DPW, who have 
t r ans fe r r ed   admin i s t r a t ion   o f   t he  wharves t o  t he   Min i s t ry  of 
Transport .  

* A.H.G. S t o r r s ,  “East Arctic  Marine  Resupply",  Proceedings of  
the  Arct ic   Transportat ion  Conference,  1970 (Ottawa: Infor-  
mation Canada, 1971 ) p .  87 t o  90. 

** The Northern  Transportation Company Limited, Annual Report ,  
(1971) 

*** See Appendix , "Ministry of  Transport   Public Wharves i n   t h e  
Mackenzie  River  Basin" for a d e t a i l e d   d e s c r i p t i o n  of these  
wharf f a c i l i t i e s .  
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The eighteen  wharves i n  t h e  Mackenzie a r e   f a c i l i t i e s  of two 
construct ion  types:   permanent   s t ructures   including  t imber  c r ib  & timber 
p i l e   s t r u c t u r e s   a n d   f l o a t i n g  wharves*  with l e s s   t h a n   t e n   f e e t  
of  water  alongside.  The f a c i l i t y  a t  Cambridge Bay i s  a T- 
shaped  pier** with a minimum depth  a longside  of   about   e ight  
f e e t .  The f a c i l i t y   i n   d i s r e p a i r   a t   F r o b i s h e r  Bay cons i s t s   o f  
a grave l  berm with minimum t e n   f e e t   a l o n g s i d e , c o n s t r u c t e d  by t h e  
Department  of  Public Works i n  1955. Raf t ing   of   i ce  has eroded 
the   top   o f   the   g rave l   approach  beyond r e p a i r .  

2. Other Marine  Terminal   Faci l i t ies  

Appendix I conta ins  a d e s c r i p t i o n  of t e r m i n a l   f a c i l i t i e s  on 
t h e  Mackenzie i n   a d d i t i o n   t o  MOT administered  wharves.  These 
non-MOT a d m i n i s t e r e d   f a c i l i t i e s   a r e   c o n c e n t r a t e d   a t  Hay River ,  
Inuvik  and  Tuktoyaktuk and a r e   f o r   t h e  most p a r t  NTCL f a c i l i t i e s .  

I n   t h e   c e n t r a l  and   ea s t e rn   Arc t i c   an   a s so r tmen t  of te rmina l  
fac i l i t i es  a r e   l o c a t e d  a t  Churchi l l ,   Resolu te  Bay, Ha l l  Beach, 
Moosonee and For t  George i n  Hudson Bay,and  Deception Bay i n  
northern  Quebec. 

a. The National  Harbours  Board wharf a t  Church i l l  i s  t h e   o n l y  
l a r g e   t e r m i n a l   i n   t h e   e a s t e r n   A r c t i c .   F a c i l i t i e s   c o n s i s t  of a 
margina l   s t ruc ture  with a t o t a l   b e r t h i n g   l e n g t h   o f  3,073 f e e t ,  
with minimum depths a longs ide  as fol lows:  

- t h r e e   b e r t h s  with 31 f e e t  - one  ber th  with 32 f e e t  - one  ber th  wi th  24 f e e t  - one  ber th  with 20 f e e t  

(Three  grain  loading  ber ths ,  two general   cargo  berths  and  one 
coastal b e r t h ) .  

* 

** 

Construct ion Types: Permanent  Wharves - generally  of  bulkhead 
type   cons t ruc t ion ,   cons i s t ing  of a , v e r t i c a l   w a l l   r e t a i n i n g  a 
f i l l  of   sand  or   gravel .  Timber p i l e s   d r i v e n  side by s i d e  
have  been  used f o r  many wharf  bulkheads. Some of  the  newer 
f a c i l i t i e s  have  been  constructed  using  inter locking  s teel .  
s h e e t   p i l e s .  
Timber Cribs  - consis t   of   boxes  formed  by  horizontal ly   la id  
t i m b e r s   o r   l o g s   a n d   f i l l e d  with rock o r  grave l .  
F loa t ing  Wharves - consis t   of   modular   s teel   pontoons  about  
17' long by 8'  wide each w i t h  a timber  decking  and a r a t e d  
load   ca r ry ing   capac i ty   o f   t en   t ons .   Seve ra l   un i t : ;   a r e  con- 
nec ted   t o  form a wharf  head  and  additional  units are  connected 
t o  form a n   a c c e s s   f l o a t   t o   s h o r e .  The wharf is anchored in 
pos i t i on  and i s  moved to   ma in ta in   wa te r   dep th   a s   r i ve r   l eve l s  
change  during 'the season. T h e  wharves a r e  removed from t h e  
r i v e r  a t  the end of   the  season  and  replaced  af ter   Spring  breakup.  
S t ruc tu re   cons i s t s  of a s t e e l   s h e e t  p i l e  pierhead,  84' long 
by 29' wide, a wooden p i l e   b e n t  21' x 24’, and a r o c k - f i l l e d ,  
gravel  surfaced  approach 184' x 24'  . ( Source: DPW Transfer  
Plan,  I 962 ) . 
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b. A private  facility,  consisting  of  a  gravel  and  rock  filled 
causeway,  was  constructed  in  the  northeast corner of  Resolute 
Bay  by  Cardwell  Supply  Company  Limited  in 1972. 

c. A permanent  structure  consisting  of  corrugated  culvert 
pipe  filled  with  gravel,  measuring  350 feet by 60 feet  with  about 
3 feet  of  water  alongside,  was  constructed  in  the  early  1950's  at 
Hall  Beach  by  the  C.C.G.S.  and is  used  for  Arctic  resupply. 

d. A floating  wharf 114 feet  long  by 16 feet  wide  with 8 feet 
alongside,constructed  in 1968,is  located at  Moosonee,  Ontario. 

e. A small  wharf  is  located  at  Fort  George  Quebec,  about  six 
miles up  from  the  mouth  of  the  Fort  George  River on the  Hudson 
Bay. The  wharf  has  about 7 feet  of  water  alongside. 
f. A permanent  structure  was  built  in 1972 by  the  Asbestos 
Corporation  Limited on the southwest shore  of  Deception  Bay. 
(Lat. 62’ 08’46”N., Long. 74’ 41’34”W.).  The  structure  is 
"Y”-shaped and  composed of  three  steel  pile  cells  connected  to 
shore  by  a  causeway.  Dredged  depth  alongside  the  main  wharf 
face is 43 feet.  The  wharf  faces  in  an  easterly  direction. 
There  are  two  cells on the  north  arm  of  the “Y”, one  of  which  is 
used for-small coastal  vessels  and  the  depth  alongside  is 25 
feet. 

C. THE DEMAND FOR SUPPLY CARGO 

Demand for supply  commodities  north  of 60' results from three 
principal  sources:  settlements,  resource  exploration  and 
development,  and  military  sites. 

1. Settlement  Population 

There  are  four  ways  in  which  the  relationship  of  population  to 
cargo  demand  may  be  considered:  population  concentration, ie. 
'the relationship  of  population  to  the  land  area;  ethnic 
components  of  total  population;  relative  size of population 
clusters;  and  regional distribution of population. 

Total  population  estimates  for  the  Northwest  Territories  is 
presently  about 53,200 persons.*  The  total  population  is  spread 
over  about 98 clusters of which  only  eight  have  more  than 1,000 
people.  If  the  population  figure of 55,000 persons  is used, 
then 55,000 persons  living  in  an  area of just  over  1.5  million 
square  miles  gives  a  population  density of 3.7 persons  per 100 
square  miles.  The  effect  of  this  relationship  of  population  to 
land  has  been  summarized  as  follows: 

* From a  talk  given  by A. Digby  Hunt,  ADM,  Northern  Affairs, 
Department o f  Indian  and  Northern  Affairs,  at  a  Canadian 
National  Energy  Forum,  Winnipeg,  in Oilweek, February 25,  1974, 
p. 12. 

! 

I 
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"These  vastly  'separated  and  relatively  small 
clusters  have a very  low  inter-linkage  base, 
there is little  scope  between  them for  comp- 
lementarity  in  economic production and  they 
are  severally  and  jointly  isolated  from  the 
rest  of  Canada,  where  the  population  density 
is 924 persons  per 100 square  miles  and 
where the  major markets in the country are 
located. "* 

Total NWT population  was  equal  to  about 0.15% of Canada's 
total  population  in 1971 and the  former  has  been  growing  at  a 
rate  consistently  higher  than  for  Canada  as  a  whole ( s e e  Table 
III-1). Of this  total  population,  the  ethnic  composition  in 
1971 was approximately 20% Indian, 30% Eskimo and 50% Other. 
(See Table 111-2.) The relative share  of  the  Indian and Eskimo 
population  to  "Other"  has  been  steadily decreasing. 

Relative size of population  clusters  in  the NWT is  summarized 
in  Table III-3. There  are  eight  centers of more  than 1,000 
persons of which  only  one  center,  Yellowknife,  has  more  than 4,000 population.  These  eight  centers  comprise  about 55% of 
the  total  population. If centers  in t he  500 to 1,000 popula- 
tion  range  are  included, the percent  of  total population rises 
t o  nearly 80%. Individual  population  centers in the NWT have 
experienced  differential  rates  of  change  in  the  period  from 1961 
to I971 (see Table  III-4), due  principally  to  influences  of 
resource  development  and  establishment of administrative 
centers. 

Map III-1 illustrates  the  Administrative  Regions of  the  Govern- 
ment  of  the NWT and  details  location  of  Headquarters,  Regional 
Administrative  Centers  and  Incorporated  Municipalities. 
Table III-5 lists  the  settlements  in  each  Administrative  Region. 

Marine  resupply of  settlement  in  the  western  Regions  is  carried 
out by barges  travelling  northward  along  the  Mackenzie  River  to 
the  Delta  and  then  eastward  along  the  Arctic  mainland  coast  as 
far as  Spence  Bay  on  the Boothia Peninsula  and  including  some 
sites  on  the  southern  portions  of  Banks  and  Victoria  Islands. 
Settlements in the  eastern  two  Regions  are  supplied  by  water  by 
the  annual  eastern  Arctic  resupply  co-ordinated by MOT,  leaving 
from  eastern  Canada  and  extending  as  far  west  as  Resolute  Bay 
on Cornwallis Island. (See Map  111-2.) 

* M. Ifill,  Regional  Planting  in  Northern  Canada,  (Department of  
Indian  and  Northern Affairs, 1972), p. 60-61. 
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TABLE III-1 

Northwest Territories Canada 
Av. Annual Av. Annual 

year Population Percentage Population Percentage 
(No Change (No. ) Charge 

1 9 1 1  6,507 7,206,643 

1 9 2 1   8 , 1 4 3  2 . 5 1  8,787,949  2.19 

1 9 3 1  9 , 316 1 . 4 4  1 0  , 376,786 1 . 8 1  

1.09 

2.18 

2 . 9 6  

2.68 

1.94 

1.70 

1941   12 ,028   2 .91   11 ,506 ,655  

19.51 16  , 004 3.31 14,609,429 
1956 1 9 , 3 1 3  4.14 16,080,791 
1 9 6 1  22  998 3.82 18,238,247 

1966 26  738 4.99 20,014,880 

1 9 7 1  34 , 805 4.22 21,568,310 

Source of Data: 
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POPULATION  DISTRIBUTION BY ETHNIC GROUP, 
NORTHWEST TERRITORIES,  1961-1969  INCLUSIVE 

AND 1971 

Year 

1961 (Census) 22.8 

1962 

1963 

1964 

19 65 

1966 

21.7 

21.6 

21.7 

21.6 

21.7 

34.7 42.5 

34.9  43.4 

34.1  44.3 

36.0 

34.2 

36.5 

42.3 

44.2 

41.8 

1967 21.8. 

1968 21.5 

36.7  41.5 

38.2  40.3 
I 

19 69 21.0 36.1 42.9 

1971 (Census) 20.6  32.8  46.6 

Source of Data: 

1. The 1961 and 1971 population  data by I 

ethnic  group  were  obtained from 
Census  Division,  Statistics  Canada. 

2. Total  Indian  population  data for  
1962-69 inclusive  were  obtained 
from Appendix 2 :  corresponding 
data for  Eskimos  were  obtained 
from the  Eskimo  Disc  List of the 
R.C.M.P. as of December 31 of each 
year. 

3. Tota l  population  data  at  the  end of 
each  year  represent  the  average 
mid-year population of that same 
year and t h e  following year,  obtainable 
from the Population  Estimates  and 
Projections  Section,  Statistics  Canada. 
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TABLE III-3 

Community  Population  Total % of Whole 

(a) Yellowknife 
Inuvik 
Hay  River 
Fort  Smith 
Frobisher  Bay 
Pine  Point 
Fort  Rae 
Fort  Simpson 

(b) Fort  MacPherson 
Baker  Lake 
Coppermine 
Eskimo Point 
Fort  Resolution 
Aklavik 
Cambridge  Bay 
Pangnirtung 
Tuktoyaktuk 
Fort  Providence 
Cape  Dorset 
Igloolik 
Rankin  Inlet 

(c)  Pond  Inlet 
Fort  Franklin 
Fort  Good  Hope 
Norman  Wells 
Coral  Harbour 
Spence  Bay 
Broughton  Island 
Gjoa  Haven 
Clyde  River 
Chesterfield  Inlet 
Fort  Norman 
Fort  Liard 
Hall  Beach 
Arctic  Bay 
Snowdrift 
Tungsten 

Belcher  Islands 
Whale  Cove 
Repulse  Bay 
Resolute  Bay 
Wrigley 
Port  Burwell 
Lake  Harbour 
Lac  la  Martre 
Pelly  Bay 
Sachs  Harbour 

(d)  Holman 

7,100 
3,300 
3 , 000 
2,500 
2,100 
1,200’ 
1,170 
1,000 

800 
765 
732 
700 
680 
680 

21 , 370 

635 
602 
537 
450 
450 

8 , 783 

55 

23 

350 
327 
284 
281 
276 
268 
260 
260 
257 
256 
250 

243 
2 38 
238 
220 
210 
185 
181 
180 
170 
157 
1 37 

5 072 13 
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2. 

community  Population  Total % of Whole 
Yellowknife  Village 134 
Grise  Fiord 103 
Echo Bay I 00 
Arctic  Red  River 96 
Paulatuk 90 
Reindeer  Station 79 
Rae  Lakes. 70 
Nahanni  Butte 65 
Thorn Bay 60 
Bathurst  Inlet 50 
Colville  Lake 50 
Enterprise I 50 
Hislop Lake 50 
Jean  Marie  River 50 
Trout  Lake 45 
Trout  Rock 30 
Rsolution  Island 32 
Contwoyto  Lake  25 
Alexandra  Fiord 18 
Mould  Bay 13 
Snare  Lake 10 3,379 9 

( e )  Others 118  118 0 

Grand Total  38,722 100 

Source:  Explorer's  Guide - Canada's 
Arctic 1972, NWT Government, 
Yellowknife, 
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POPULATION, SELECTED COMMUNITIES - NORTHWEST TERRITORIES, 

CENSUS YEARS 1961,  1966  and 1971(1). 

Community Number Percen tage  C h a n g e  Community Number Percentage  Change 
1961  1966  1971(2)  1961-66  1966-71  1961-71  1961  1966  1971(2)1961-66  1966-71  1961-71 

599 
43  
0: 

169 
336 

7 0  
531 
161 
214 
1 4  6 

4 3  
57 

230 
.117 

168 
1 5  

8 
238 
232 
154 
509 
189 
402 
485 

611 677  2.0' 
123 269 

86  103 - 1.1 
151.0 

536 7 5 6  . ' '  54.4 
178 2 3 4  
201 334 

5 .3  

511 716 - 3 . 8 .  
357 597 - 121.: 

50 12 - 76.6 
199 258 36.3 

99 214 . 1 4 7 . 5  

5 3 6  . 637 
6 7  65 . 1 7 . 5 .  

133 . O  
298  355  154.7 

4 G 4  5 9 8 .  
25 5 6  66.7 ' 

176.2 

311 339 
1 3  10 . 62.5 

335  327 
3 0 . 7  

177  263 
14.7 
1 4 . 9  

654 678 
216  248  14.3 

677  623  39.6 
712  747  26.5 

187.1 

28.5 

3 7 8  S E ~  - . 6 . o  

1,591 3,120 2 , 3 7 2  
512 1 , 6 3 1  2,014 

' 98 162 276 
70 9 8  109 

1,330 2,002 2,420 

. 563 

10.8 
118.7 

25.6 
2 6 . 8  
31.5 
66.2 
40 .1  
67.2 - 76.0 

176 .8  
29.6 

- 3 . 0  
18.U 

124.0 
19 .1  

28.9 - 23.1 
9.0 - 2 . 4  

40.6 
3 . 8  

14.8 
55.3 - 0 . 0  

4.9 

1 3 . 0  
849.0 

25 .I. 
95.9 
30.5 

377.1 

270.8 
3 4  . O  

- 9 4 . 4  

5 8 5 . 0  
76.7 

177 . O  
1 4  . O  

203.4 
273.3 
256.0 

4 2 . 4  
25.0 

12 .0  
70 .8  
33.4 
31.2 
4 6 . 0  
2 0 . 4  
3 2 . 7  

Holman I e l a n d  
I g l o o l i k  

I s a c h s c n  
I n u v i k  

Jcon Ilcrric River 
~ a c  La m r t t e  
Lake  lrarbour 
r a r i a n   L a k e  Village 
Uahann i   nu t t e  
Norman F e l l s  
Panqni r tunq .  
P c l l y  Day 
Pond I n  le t 
Port I w r v e l l  
R d  c 
R a n k i n   I n l e t  
Rcpulsc  Kay 
R e s o l u t e  Day 
R e s o l u t i o n  Island 
R@cl-r ?i*:er 
Sachc l l a rbour  
S n o w d r i f t  

Trout   Lake  
Spcnce Bay 

Tuktoyaktuk  

98 179  . 241 
1 3 3  328 563 

1,248 2,040 2.672 

4 4  5 1  47 
1 2 1  115 161  

90 97 189 

76 7 1  66 
82 43 29 

297 199 301 

6 1 2  2 .  

1 1 4  376 '690  
94 1 7 1  215 
5 3  178 416 
36 10s l,07 

5 2 2  779 1 ,056  
S8G 429 . 566 
116 146 242 
1 5 3  254 104 

2 1  18 8 
.#c 38 4 
76 132 1 4 3  

1 4 0  '176 221 
1 2 4  ' 247 209 

409  5 1 2  596 
32 30 4 8  

r n  

82.7 
146.6 

63.5 
100.0 

1 5  .9 
3 . 3  
7 . 6  - ' 4 7 . 6  - 6.6 - 33.0 

229.0 

235.8 
e1.9 

191.7 

- 2 6 . 8  
.49.2 

66.0 
25.9 

- 1 4 . 3  - 34.5 
73.7 
25.7 
99.2 - 6.2 
2s   .2  

3 4 . 6  
71.7 
31 .O - 8 3 . 3  - 7.0  
28.8 
94.0 - 32.6 - 7.3 
51.3 
83.5 

133.7 
25.1 

1.9 
35.6 

65.8 
31.9 

- 27.6 - 5 5 . 6  - 83.5 
8.3 

25.6 .. 15.4 
60 . O  
16.4 

145.9 
323.3 
1 1 4  .I - 66.7 ' 

6 . 8  
33.1 

110.0 - 65.6 - 13.2 
1 . 3  

505.3 I 

684.9 0, 
197.2 

- 3 . 4  
lOR.6 

20.3 - 61.9 - 9 3 . 1  . 
88.2 

68.5 
57 .9  

5 0 . 0  . 
4 5 . 7  

128.7 e 

102.3  ' 

~ . .  

33.2  11.9  49.1  Whale-Cove 125   181   213  4 4 . 8  17.7  70.4 
218.6 23 .5  293.4  Wriqlcy . . 128 '   136  1 5 2  6 . 3  11.8 1a .e  

65.3 7 0 . 4  181.6  Yel lowknife  3 ,141  3,741 5 , 8 6 7  19.1  56.8 8 6 . 8  
40.0 11.2 55.7 
49.6 1 0 . 9  00.9 

.~ 

Source: Census Divl.olon, statistic. 'Canada (unpubliohed data). 

.Source:  Krolewski, A . ,  Northwest Territories Statistical 
Abstract, 1973 TDINA,  August 1973) p .  20.. 
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TABLE III-5 

NWT GOVERNMENT  ADMINISTRATIVE  REGION  SETTLEMENTS 
DECEMBER 1 1973 

Fort  Smith  Region  Settlement 

Fort  Wrigley 
Fort  Simpson 
Nahanni  Sutte 
Fort  Liard 
Tungsten 
Trout  Lake 
Jean  Marie  River 
Fort  Providence 
Kakisa  Lake 
Enterprise 
Hay  River 
Pine  Point 
Fort  Resolution 
Rocher  River 
Fort  Smith 
G joa  Haven 
Snowdrift 
Rellance 
Yellowknife 
Yellowknife  Indian  Village 
Rae 
Lac  la  Martre 
Rae  Lakes 
Edzo 
Echo  Bay 
Coppermine 
Holman 
Cambridge  Bay 
Bathurst  Inlet 
Spence Bay 
Pelly  Bay 

Inuvik  Region  Settlement 

Inuvik 
Tuktoyaktuk 
Fort  McPherson 
Aklavik 
Paulatuk 
Sachs  Harbour 
Reindeer  Station 
Fort  Good  Hope 
Fort  Franklin 
Fort  Norman 
Norman  Wells 

Total 11 

Baffin  Region  Settlement 

Frobisher  Bay 
Lake  Harbour 
Cape  Dorset 
Hall  Beach 
Igloolik 
Arctic  Bay 
Pond  Inlet 
Resolute 
Clyde  River 
Pangnirtung 
Broughton  Island 
Port  Burwell 
Grise  Fiord 

Total 31 Total 13 

Keewatin  Region  Settlement 

Whale  Cove 
Eskimo  Point 
Rankin  Inlet 
Baker  Lake 
Repulse  Bay 
Coral  Harbour 
Chesterfield  Inlet 
Belcher  Islands 

Source : 

Affairs, 1972), p .  12. 

Total 8 
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2. Resource  Exploration  and  Development  Cargo 

In the  western  Arctic,  a  large  proportion of supplies  for  oil 
and gas  exploration  and  drilling  is  shipped  by  barge  down  the 
Mackenzie  River  from  Hay  River  to  the  Delta  area. In addition, 
there is some  traffic  serving  the  metallic  minerals  explora- 
tion  development  sites-around  Great  Slave and  Great  Bear  Lakes. 
Resupply  of oil and  gas  exploration  and  drilling  sites  in  the 
western  Arctic Islands  is  done  either  by  air  or  by  vessels 
traversing  the  Northwest Passage from the  east,  due  to  ice 
conditions  in  the  west  and  central  Arctic.  Marine  resupply of 
metallic  minerals  exploration  sites  around  Hudson  Bay  and  Baffin 
Island is arranged  by  the  private  companies  concerned. 

3. Military  Supply  Cargo 

In the western  Arctic  supplies  for  military sites along  the 
Arctic  coast  are  shipped  by  barge as  far  east  as  the  Boothia 
Peninsula. In the  eastern  Arctic,  supplies  are  shipped  by 
water  to  sites  along  the  Labrador  coast,  the  east  coast of 
Baffin  Island  and t o  sites in the  Foxe  Basin. 

D. NORTHERN  CARGO MOVEMENTS 

Introduction 

There  are  four  marine  supply  routes  into  northern  Canada: 
firstly,  the  eastern  Arctic  resupply  route,  from  eastern  Canada 
(primarily  Montreal)  via  the  Hudson  Strait to the  Hudson  and 
James  Bays,  and  via  Lancaster  Sound  to  Resolute  Bay;  secondly, 
the  western  Arctic  resupply  route,  from  Hay  River,  down  the 
Mackenzie  River  to  Tuktoyaktuk,  and  then  east  to  the  Boothia 
Peninsula;  thirdly,  cargo  transport  by  rail  to  Churchill, 
Manitoba,  and  then  by  vessel  to  destinations  in  the  Hudson  Bay; 
and  fourthly,  barge  transport  north  along  the  coast  of  British 
Columbia,  around  Point  Barrow,  Alaska,  and  eastward  along  the 
Arctic  mainland  coast  to  the  Prudhoe  Bay  and  Mackenzie  Delta 
areas.  Map III-2 illustrates  these  four  resupply  routes. 

1. The Ministry of Transport  Eastern  Arctic  Resupply  and 
Private  Eastern  Arctic  Resupply 

The annual  eastern  Arctic  resupply  operation is characterized 
by the  carriage  of  relatively  small  cargo  lot  sizes,  delivered 
to a  large number of  destinations  by  shallow-draft  vessels. 
Table III-6 illustrates  the  characteristics  of  the  vessels  used 
for the 1973 eastern  Arctic  resupply.  Deadweight  tonnage 
ranges  from  about 1,500 to  about 8,500 dwt and  draft  from  about 
14 to 2 3  feet.  Cargo  traffic  is  generally of a  one-way  nature, 
with  vessels  returning  in ballast .  The  resupply  vessels  anchor 
offshore  (since t h e r e  are  no wharf facilities  with  the  exception 
of  those  mentioned  on  pages 41  to 42) and  the  cargo is lightered 
ashore. 
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TABLE III-6 
I I 

DATA* ON VESSELS USED IN THE MINISTRY OF TRANSPORT ARCTIC RESUPPLY 1973 
Tonnage 

Tendering  Vessel  Year Ice (Summer Dimension Speed 
Deadweight)  Lgth/Brdth/Draught Company Owner Bui l t   Class   Horsepower   (knots )  

I Chimo Shipping Ltd 
St. John’s, Nfld 

1. Sir John Crosbie   Crosbie   Serv ice   L td  1962  100A1 I c e   C l a s s  1 253'00”/42'02” 2300 bhp 
2175 253'00"/42'03"/16'03  1/2" 2300 bhp 13.5 Leaseback   Pro jec ts  Ltd 1964 100A1 I c e  Class 1 2. Chesley A. Crosbie  2008 

3. Andrew C. Crosbie  Chimo  Shipping  Ltd 1960 100A1 No I c e  3436 355’03”/44'11”/17'08 3/4" 2000 bhp 12.5 
4, George Crosbie  - 1956 100A1 Str. Nav. Ice 1465 

Chimo Shipping   Ltd  1959  100A1 Str .  Nov. Ice 5. Percy M. Crosbie  2675 275'00”/42’08”/19'10” 1960 bhp 12.5 
6. Bill Crosbie  Chino Shipping  Ltd 1965 100A1 I c e   C l a s s  1 2480 307’09”/45’03”/16’07 3/4" 2420 bhp 13.5 

- 
- - - 

Quebec City, Quebec 
1. F o r t  Lennox 

2. F o r t  Chambly 

3. Fort   Kent  

4. I n l a n d  

5. For t  P r e u e l  

6 .  Fort Gaspe 

7.  F o r t  George 

IV Branch  Lines  Ltd 

1. Maplebranch  (Tanker) 

2. Jos. Simard (Tanker) 

3. Baffin Transpor t  

Sorel Quebec 

Corp.  Maritime 
Rive-Nord  Ltd,  Quebec 
Canadian  Steamship 

Corp.  Maritime 
Lines   Ltd,   Montreal  

Rive-fiord  Ltd  Quebec 
Agence  Maritime I n c ,  

Agence Maritime I n c ,  
Quebec 

Quebec 
Vrac Mar. I n c ,  Quebec 

- 

Branch  Lines  Ltd,  
Sorel ,   Quebec 
Branch  Lines  Ltd,  
S o r e l ,  Quebec 
H a l l  Corp  Shipping Ltd 

1919 Tug 
1955 100A1 S t r .  Nav. Ice 4525 
1958 100A1 S t r .  Nav. Ice 4500 

- 

1944 A1 (River  & Gulf of St 4200 

1961 100A1 I c e   C l a s s  3 8605 

1943 A I  (River  & Gulf of St 4200 

1950 100A1 S t r .  Nav. Ice 1507 

1917 - - 
1943 A I  (River  & Gulp of S t  4200 

1951 - 31 06 

Lawrence  Service) 

Lawrence S e r v i c e )  

Lawrence S e r v i c e )  

1958 100A1 S t r .  Nav. Ice 5798 

1964 100A1 Ice Class 1 71 53 

Not Reg i s t e red   w i th  Lloyd's 

141 ‘00"/29'01"/14'10 1/2" - - 
393'00"/54'00"/21'03 3/4" 4000 bhp 15.0 
393'00"/54'00"/21'04” 3950 bhp 15.0 

327'10”/50'02"/15'00  3/4” 1800 bhp 10.5 
12.0 

I 

* Lloyd ' s   Reg i s t ry  of Shipping  1972-73 
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W 

n 

During  the 1969 and 1970 eastern  Arctic  resupply,  the  Canadian 
Coast  Guard  experimented  with  the  use  of  a  helicopter  to  trans- 
fer  cargo  from  the  resupply  vessel  anchored  offshore  to  the 
cargo  destination  on  land,  rather  than  lightering  cargo  ashore. 
The Sikorsky  Sky-Crane,  a  heavy  helicopter  with  a  cargo  trans- 
fer capacity  of 10 tons,  was  used  for  destinations  in  Arctic 
Quebec. 

Results of the  experiment  showed  faster  unloading  of  cargo  and 
less  cargo  damage. In addition,  cargo  was  delivered  to a point 
inland,  either  at  its  ultimate  destination  or  at  a  pick-up 
point,  rather  than  being left  at the  high  water  mark  on  the 
beach.  Cost  comparisons  between  using  lightering  and  using 
helicopters  to  transfer  cargo  from  the resupply vessel  to  shore 
showed  a  slight  cost  advantage  for  the  helicopter  alternative. 
However,  cargo  lots  totalling  at  least 2,000 tons  are  needed 
for a "contract  area"  (ie.  a  group  of  destinations,  the  resupply 
of which  is  put  up for  tender as a group)  to  make  it  practical 
to use  the  helicopter  alternative.  Tenders  were  requested  by 
MOT  for  the 1972 Arctic  Quebec  sites  for  either  the  lighter  or 
helicopter  alternative;  however,  total  cargo for the  area  was 
later  reduced  to  only  about 1,500 tons,  which  dictated  the  use 
of lighters.  Cargo  transfer  by  helicopter  is  most  applicable 
(given  the  required  cargo  levels) in areas  characterized  by 
shallow  water  for  a  long  distance  offshore,  which  demands  a 
long  lighter  travel  time  between  the  main  supply  vessel  and 
shore . 
Up until  and  including 1971, resupply  cargo  (both  general  and 
oil products)  was  carried  by  vessels  under  charter  to MOT, and 
therefore  stevedoring  services  and  marine  insurance  were 
arranged  directly  by  the  Ministry.  Since 1972, general  cargo 
has been  delivered  to  the  high  water  mark on 2 rate/ton  basis. 
Beginning  in 1973, cargo  has  been  delivered on a  rate/ton/com- 
modity  group  basis.  Under  this  arrangement,  stevedoring  ser- 
vices  and  marine insurance are  taken  care  of by the  shipping 
company  concerned  and  these  charges  are  reflected in the  price/ 
ton  delivered  offered  by  the  company  to MOT. 

General  cargo  going  North  during  each  shipping  season  is 
divided  by  groups  of  destinations  into  "contract  areas",  on  the 
basis  of  cargo  tonnage  magnitude  and  ice  conditions  in  the 
area.* A "contract  area"  is  therefore  a  set of destinations 

* Ice  conditions  are  reflected  in  the zonal divisions of the 
Shipping  Safety  Control  Zones  of  the  Arctic  Waters  Pollution 
Prevention  Act (AWPPA). The  Regulations  pursuant  to  the  Act 
specify  required  standards  of  vessel  construction  and  conse- 
quent  allowable  length of the  navigation  season  for  each  zone. 
Preference is given  for  ice-strengthened  vessels by MOT when 
accepting  tenders  for  contracts  within  guidelines  as  to  the 
degree  of  preference  given.  See  Map III-3for AWPPA Shipping 
Safety Control  Zones  and  accompaying  Table III-7  for allowable 
navigation season within  each  zone f o r  differing  vessel  ice 
capability. 
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for which  the  cost/ton/commodity  group of cargo  carried  is  the 
same. These contracts are then  put  up  for  tender  by MOT and generally speaking,  the  policy is to accept the lowest  bid. 

Bulk  petroleum  products (POL)* are  carried  by  vessels  under 
charter  to  the  Ministry,  and so marine  insurance for these 
vessels  is  paid  by  the  Ministry. 

Navigation  aids**  and  icebreaker  assistance***  are  provided as 

organized  by MOT  and  vessels  carrying  cargo  for  private  concerns. 

Table  III-8 details total  Ministry  of  Transport  eastern  Arctic 

a peak  of 122,235 short  tons  in 1970 and  have  been  falling  since, 
to a  level of  96,713 short  tons  in 1972. Cargo  carried  for 
private  enterprise on commercial  vessels not  under  contract  or 

short  tons,  of  which  about 75% consisted of bulk  petroleum  pro- 
ducts.**** Total  MOT  tonnage of 96,713 short  tons  consisted  of 
about 60% bulk  petroleum  products. 

Tables III-9, "Summary,  Ministry  of  Transport 1972 Eastern 
Arctic  Resupply  Cargo Shipments”, and  Table III-10.” Summary 
Ministry of Transport 1973 Eastern  Arctic  Resupply  Cargo  Ship- 

Coast  Guard  ships  and  vessels  under  contract  (dry  cargo)  and 
charter (POL) to  the  Ministry. 

a service  by  the  Ministry,  for  both  vessels  carrying  cargo 

resupply  tonnages  over  the  period 1953 to 1972. Tonnages  reached 

charter  to  MOT  has  been  increasing,  and  was  estimated  at 175,000 

ments",  detail  general  cargo  and POL movements  in  Canadian 

These  two  tables  illustrate  the  general  decrease  in  resupply 
tonnages,  and  the  relative  increase of POL tonnage  carried  in 
comparison  to  general  cargo. POL composed  about 66% of  total 
cargo  handled  in 1972, whereas in 1973, POL-was 75% of total 
cargo  handled. 

* POL consists of: auto  gas, aviation  gas,  heating  fuel, 
diesel fuel and  aviation  turbine  fuel. 

** See Maps III- 4 a, b, c  and f o r  quantity  and  location of 
navigation  aids  north  of 60 . 

*** See  Appendix 5, Vital Statistics of the  Canadian  Coast 
Guard  Fleet"  for  details of icebreaker  capacity  and  descrip- 
tions  of equipment used  to  lighter  cargo  ashore.  Seven of 
Canada's 24 icebreakers  are  capable of operating  in  Arctic 
waters  during  the  summer  season. 

**** Canadian  Coast  Guard,  Operations  Branch,  Ministry of 
Transport. 
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MAP III-4 

NORTHERN NAVIGATION AIDS - 

Source: Ministry of Transport, 
Operations Branch. 
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MAP III - 4a 

NAVIGATION  AIDS - MACKENZIE BASIN AND ARCTIC  COAST 
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MAP III - 4b 

NAVIGATION  AIDS - EASTERN  MAINLAND 
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Source: Ministry of Transport, 
Operations Branch. 
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MAP III - 4c 

NAVIGATION AIDS - EASTERN  BAFFIN 

Source: Ministry of Transport, 
Operations Branch. 



Source:  Ministry of Transport, 
Operations Branch. 
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TABLE III-8 

EASTERN ARCTIC RESUPPLY 

TOTAL TONNAGES 1953-1972 

Tons 
Year (2,000 lbs )  

1953 
1954 

1956 
1957 
1958 
1959 
1960 
1916 
1962 
1963 
1964 
1965 
1966 
1-967 
1968 
1969 
1970 
1971 
1972 

1955 

4,521 
8,000 

22,000 
41,000 
60,000 
77 , 000 

110,100 
108,258 
110,118 
89 , 664 

112,508 
105,000 
107,301 
98,008 

104,649 
106,749 

122,235 
107,717 
96,713 

117,062 

Source : Marine  Finance  Directorate, 
Minis t ry  of  Transport. 



Northern Transportation Co. Ltd. (Western Arctic) 6,357.64 
Goose Bay Operation 4,986.30 
Frobisher Bay Operation 5,128.80 

TOTAL 9,870.80 s /tons 

Note: Cargo  tonnage shown f o r  the  Northern  Transportation Company Limited  represent 

Note: Cargo  tonnages shown f o r  Goose Bay and Frobisher Bay i s  cargo handled f o r  a l l  
general  cargo  shipments t o  Arctic coas t a l   des t ina t ions .  

interests, and i s  not   cargo   car r ied  under c o n t r a c t  t o  t he   Min i s t ry  of  Trans- 
port .  

Source: Operations  Branch,  Ministry of 
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SUMMARY, MINISTRY OF TRANSPORT 

1973 EASTERN ARCTIC RESUPPLY CARGO SHIPMENTS 

PART I - DRY CARGO SHIPMENTS 

C.C.G.SHIPS COMMERCIAL SHIPS TOTAL 

NORTHERN (N ) 

LATERAL (L)  

RETROGRADE (R) 

785.57 s / t  

323.43 

27.03 

16,496.92 s / t  17,282.49 s / t  

384.10 

75.56 

707.53 

102.59 

TRANSFER ( T )  4.03 

GRAND TOTAL * 1,140.06 s / t  *** 16,956.58 s / t  18,096.64 s/tons 

4.03 

PART II - BULK  PETROLEUM  SHIPMENTS 

NORTHERN ( N )  

SHUTTLE (S) 

BUNKERS ( B )  

618.27 s / t  45,341.46 s / t  45,959.73 s / t  

18,620.93 

247.52 

18,620.93 

12,634.71 12,387.19 

TRANSFER ( T )  899.30 899.30 

GRAND TOTAL **19,486.72 s / t  ****58,627.95 s / t  78,114.67 s / t  

I * Canadian C o a s t   G u a r d   S h i p s  (Dry Cargo)  1,140.06 s / t  

** (Bulk POL) 19,486.72 

*** Commercia l   Ships  (Dry Cargo)  16,956.58 

*** (Bulk POL) 58,627.95 

TOTAL 96.21 1 .31 s/tons 

Source:  Operations  Branch, Ministry of 
Transport ,  Statement of Tonnage 
Shipped /Handled t o  Eastern 
Arctic, 1973, p .  10. 
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Map III-7 illustrates  destinations  by  contract  area of cargo 
delivered  in 1972 by  vessels  used  under  contract  to  the  Ministry 
under  the  eastern  Arctic  resupply.  Map III-6 illustrates  desti- 
nations of cargo  delivered  by  vessels  delivering  cargo  for 
private  enterprises.* 

An example of private-shipping  unloading  at  Location 6 ,  Rae 
Point,  Melville  Island,  (Map III-6) is shown on Photo III-1. 
Deep  water is found  very  close to shore  due  to  the  shape of 
the  Arctic  delta  at  this  location.  Material  is  bulldozed  out, 
a floating  wharf  is  placed  at  the  end,  and  the  supply  vessel 
draws  alongside.  The  vessel  is  unloaded  with  a  shipboard  crane 
onto  the  wharf,  and  trucks  then  transport  the  cargo  to  its- 
inland  destination. 

Table III-11,”1972 Eastern  Arctic  Resupply  Dry  Cargo  Contract 
Area  Ports of Discharge,  Contracted  Rate/Ton  and  Tonnage 
Shipped",details 1972 price/ton  and  total tonnage of  cargo 
shipped to each  contract  area.  Table III-12,”1973 Eastern 
Arctic  Resupply  Dry  Cargo  Contract  Area  Ports of Discharge, 
Contracted Rate/Ton/Commodity Grouping  and  Contracted  Tonnage", 
details 1973 price/ton/cargo  commodity  grouping  and  total 
tonnage  shipped  to  each  cor-tract  area.  Composition  of  each 
cargo  commodity  group  is  shown  in  Table III-13. Composition of 
contract  areas  changes  from  year to year,  dependent upon the 
amount of cargo to  be  shipped  to  individual  destinations; 
however,  cost / ton  of  delivered  cargo  to  individual  destinations 
over 1972 and 1973 is available  through  comparison of the  two 
tables. 

Table III-14 details  inward/outward cargo  shipments  by  port for 
the 1973 eastern  Arctic  resupply. POL  shipments  to  Arctic 

serviced by Shell  Canada  Limited  under  contract  to  the  Depart- 
ment of Indian and Northern Affairs ; nor  do POL shipments  to 
Frobisher  Bay,  which  is  serviced  by Imperial Oil  Limited,  under 
contract to the  Government  of  the  Northwest  Territories. 

Table  III  -14  also  illustrates  the  origin  port of Arctic  cargo 
shipments.  Most  general  cargo is shipped ex Montreal.  Bulk oil 
products  originate  at  Quebec  (St.  Romuald),  Goose  Bay  (mili- 
tary  POL  resupply)  and  Churchill.  Due  to  shallow  water  condi- 
tions  prevalent  on  the  west  coast  of  Hudson  Bay, POL is  lightered 
to adjacent settlements f r o m  Churchill.  Beginning  in 1975, 
resupply of  the s i x  Keewatin  communities  on  the  west  side  of 
Hudson  Bay  will  be  provided  from  Churchill by The  Northern 
Transportation  Company  Limited. 

Quebec  sites do not  appear  on  this  table  because  the  area  is 

* This differentation is made  between  MOT  public  resupply  and 
private  resupply,  because  the  majority of MOT cargo  is 
carried  for  military  installations  and  the  Department of 
Indian  and  Northern  Affairs. See Appendix 3, "1972 Ministry 
of Transport  Arctic  Resupply , List of Customers". 
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CARGO DELIVERED  VIA 
COMMERCIAL VESSELS 
UNDER CONTRACT TO 

MOT- 1972 
ARCTIC  QUEBEC- 15 SITES 

WEST  HUDSON  BAY  STRAIT-8  SITES 8 

FOXE  BASIN - 3 S I T E S  

FROBISHER  BAY  PANGNIRTUNG - 2 SITES 

BAFFIN  COAST  AND  RESOLUTE  BAY-IO  SITES 

THULE,  GREENLAND-  OPERATION  BOX  TOP (D.N.D.) 

PANGNIRTUNG TO POND  INLET 

DEW L I N E ,  LABRADOR,  EAST BAFFlN COAST 
AND  FOXE  BASIN - 10 SITES 

V v EUREKA 
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Source: Department of Energy, 
Mines and Resources. 
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TABLE III- 11 

1972 EASTERN ARCTIC RESUPPLY DRY CARGO 
CONTRACT AREA PORTS OF DISCHARGE 

CONTRACTED RATE/TON AND TONNAGE SHIPPED 

Contracted 
R a t  e/Ton To t a l  

Area (2,000 l b s )  Tonnage 

ARCTIC QUEBEC AREA 

1. George  River $1 40 6 , 569 
2. Fo r t  Chimo 
3. Payne Bay 
4. Koartak 
5. Wakeham  Bay 
6. Sugluk 
7. Ivu j iv ik  
8.  Povungnituk 
9. Port   Harr ison 

10. Great Whale River 
11. For t  George 
12 .   Pa in t  Hills 
13. Eastmain 

AREA "A" KEEWATIN 

1. Baker Lake 
2. Coral  Harbour 
3.  Eskimo Point  
4. Whale Cove 

6. C h e s t e r f i e l d   I n l e t  
7. Rankin I n l e t  
8.  Port  Burwell 

5 .  Belcher  Island 

$1 27 3,916 

9. Lake  Harbour 
" 

10. Cape Dorset 

AREA “B” FOXE BASIN 

1. Ig loo l ik  
2.  Repulse Bay 
3 .  Hall Beach 

"C" 

1 . Frobisher Bay 
2. Pangnirtung 

$1 85 

$1 25 

1,208 



Area 
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Contracted 
Rate/Ton To t a l  
(2,000 l b s )  Tonnage 

2. 

AREA "D" HIGH ARCTIC 

1. Grise  Fiord $1 60 2,971 
2. Pond I n l e t  
3. Arctic Bay 
4 .  Clyde  River 
5. Broughton I s l and  
6. Resolute Bay 
7. Aler t  ) via aircraft 
8. Isachsen ) from  Resolute 
9. Mould  Bay ) Bay 

DND OPERATION  BOXTOP 

1. Thule, Greenland 
(cargo   de l ivered   v ia  
a i r c r a f t   t o   A l e r t )  

USAF & USCG SITES 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 

Saglek 
Resolut ion  Is land 
Breevort 
Cape Dyer 
Broughton Island 
Cape Hooper 
Cape C r i s t i a n  
Hall Beach 
Rowley I s l and  

MISCELLANEOUS SITES 

1. 
2. 
3. 
4. 
5. 

6 .  

7. 
8. 

9. 
10. 
11. 
12. 

Eureka 
Greely  Fiord 
Tanquary  Fiord 
Truelove Lowland 

$292 39 270 

$378 851 

$1 75 

Alexandria  Fiord 

Cape C h r i s t i a n  $1 60 

Battle  Harbour 
Cartwright 

Saglek 
Resolut ion  Is land 
Cape Dyer 
Cape Hooper 

$1 05 

$270 

909 

Source:  Marine  Finance  Directorate, 
Minis t ry  of Transport ,  1972 
Arct ic  Resupply Poli cy Questions, 
S ta t i s t i c s ,  Costs, Feb 1973; and 
Sta tus  of 1972 Resupply Operation 
as of September 15,1972. 
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TABLE I I I - 1 2  

I 

f 

1973 EASTERN ARCTIC RESUPPLY DRY CARGO 
CONTRACT AREA PORTS OF DISCHARGE 

CONTRACTED RATE/TON PER COMMODITY GROUPING AND CONTRACTED TONNAGE* 

Freight  Rate Average Vol. 
$/Short Ton Cubic Feet/  Contracted 

Por t s  of Discharge EX Montreal  Short Ton Tonnage 

AREA “A" ARCTIC' QUEBEC 3,366 

1. George River Commodity  Group A $ 121  80 cu. ft 
2. For t  Chimo B 100 65 “ 

3. Payne Bay c 180 120 
4. Koartak D 230 150 
5 .  Wakeham Bay E 380 250 
6. Sugluk F 450 

85 
85 

7. I v u j i v i k  G 450 
8. Port   Harr ison H 365 243 
9. Povungnituk J 1,080 720 

“ 

“ 

“ 

10. Great Whale River 
11. Belcher  Island6 
12. For t  George 
13. Eastmain 
14. Pa in t  Hills 

AREA “B” FOXE BASIN 

1. Ig loo l ik  
2. Repulse Bay 
3. Hall Beach 

AREA “ C" FROBISHER BAY 

1. Frobisher Bay 

I ,279 

Commodity  Group A B $ 128  70 cu. ft. 
111 60 “ 

C 219  120 " 

D 274  150 
E 712  400 “ 

F 150  100 
C 183  100 
H 732  400 
J 732  400 " 

Commodity  Group A $6 125 
B 125 
C 125 
D 250 
E 375 
F 300 
C 300 
H 375 
J 375 

* Note: Contracted tonnage may be l e s s   t h a n  
tonnage ac tua l ly   sh ipped   (as  shown 
on  Table III- ) due to  tonnage 

80 cu. f t  . 
60 

100 
200 “ 

300 
120 
120 “ 

300 
300 “ 

. . . . 2  
added a f t e r   c o n t r a c t  was awarded. 
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2 .  

Freight  Rate 
$/Short  Ton 
EX Montreal 

Average Vol; 
Cubic  Feet/  Contracted 
Short  Ton Tonnage 

AREA "D" PANGNIRTUNG 

1. Pangnirtung Commodity  Group A $ 125 
B 125 
C 125 
D 250 
E 375 
F 300 
G 300 
H 375 
J 375 

856 

80 cu. ft. 
60 “ 

100 “ 

200 “ 

300 “ 

120 “ 

120 “ 

300 “ 

300 “ . 

1. Port  Burwell 
2. Lake Harbour 
3. Cape  Dorset - 
4. Coral Harbour 
5. Chesterfield  Inlet 
6 .  Baker Lake 
7. Rankin  Inlet 
8. Whale Cove 
9. Eskimo Poin t  

Commodity  Group A $ 90 80 CU. ft. 
B 100 65 “ 

C 183 120 “ 

D 230 150 “ 

E 385 250 “ 

F 450 85 “ 

G 450 85 “ 

H 600 392 “ 

J 540 333 “ 

AREA “F” BAFFIN  COAST AND RESOLUTE BAY 2,729 

1. Resolute  Bay Commodity  Group A $ 11 1 70 cu. ft . 
2. Isachsen B 95 60 “ 

3. Mould  Bay  via  aircraft c 190 120 “ 

4. Alert 1 from Resolute D 230 150 “ 

5. Arctic  Bay ) Bay E 600 ‘ ' 1  

6. Pond  Inlet F 158 100 (1  

7. Clyde River G 158 100 (1 

8. Broughton  Island H 632 400 11 

9. Cape Christian J 632 400 11 

AREA "G" HIGH ARCTIC 61 4 

I. Eureka 
2. Grise Fiord 

Commodity  Group A $ 323 70 c u . f t .  
B 276 60 11 

C 550 120 
D 700 150 l1 

E 1,840 400 11 

F 511 100 (1 

C 476 100 11 

H I ,840 400 11 

J 1,840 400 ' 1  
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3. 

Ports of Discharge 

.Freight Rate 
$/Short Ton 
EX Montreal 

Average Vol. 
Cubic Feet/ Contracted 
Short Ton Tonnage 

1. Thule. Greenland Commodity Group A $ 217 70 cu. ft. 
(cargo delivered via B 184 60 " 

aircraft to Alert) C 367 120 " 
D 462 150 “ 

E Nil Nil 
F Nil Nil 
G Nil N i l  
H 1,232 400 cu. ft. 
J N i l  N i l  

Source: Operations Branch, 
Ministry of Transport. 
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TABLE III- 13 

CARGO COMMODITY GROUPING 
1973 EASTERN ARCTIC RESUPPLY 

1. 
2. 

3. 
4. 
I. 
6. 
1. 

8. 

I. 
8.  
3. 
b. 
I. 
6. 
1. 
e. 
9. 
la. 
11. 
I?. 
11. 
lb. 
1%: 
ad. 
11. 
16. 
19. 
a. 

?I. 
tz. 
a l .  

1. 
6. 
9. 

T. 
8. 
9. 
10. 

11. 
12. 
13. 
1b 
1% 

G m ?  'I' ' - , Quxlp 'X' - 
1. 
8 .  
1. 

b. 

s. 
6. CRQVT '0' 

7. 
u. 
9. 

1). 
11. 

h 
Source:  Operations Branch, 

Ministry of Transport .  



419.142 

lY1.781 
11.010 

909.805 
3.008 

21.662 3.597.812 
224.067 

l.O!l0.469 
6.310 

10.259 
.a20 

12.840 

258.269 
40.030 

321.825 
113.155 

7 w . w  
1 4 5 . W  
375.000 

12.000 

2.385 
&652 600.533 

249.628 
71.905 

1.885.996 
694.000 

1,842.185 
1z4.48a 

19Q.050 
2.218 

260.620 
8.m 

S22.778 
5.220 

11.050 168.345 
2 . m  

469.961 1.956.751 

2.wo 
69.160 

18.160 

2.108.074 
248.961 

778.441 
348.637 
l.A.654 
306.682 

1,726.891 

95.s67 
S6.yW 187.8% . 16.5M.7m 

2.615 
2 .sQo 

.262 

w.500 
8.665 

1.02q.629 
1105.745 
85.491 

202.178 

".." 

10.633 
611.132 8.990.119 

2.267.751 

2.187.734 .440 
0.000 

153.855 
114.969 

289.437 
68.318 

89.685 

85.360 
59.144 

a1 .nu) 
10.000 

850.793 
39.150 

127.281 
50.019 

183.686 

260.143 

45.531 
12.160 

1,391.013 
l09.4b7 

14.611.057 14.855.569 
.7 t l  

18.OOO 

94.0(10 
II 

21 .m 2,338.669 

.m 
1 .A01 

67.053 

.?W 

.7W 3.957.919 
1.169.502 

24.113 
8.502 915.749 

120.600 
146.449 

.439 
1,086.996 

63.1?3 

11.478 

261 .I14 
128.034 

h 

c 

L s o w c e  : 
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Booking fo r   Min i s t ry  of Transport   eastern  Arct ic   resupply 
tonnages f o r  1974 i s  a n t i c i p a t e d   t o  be  about  the same 
as i n  1973. Preliminary  estimates of equipment,  materials  and 
fue ls   sh ipments   to   the   Arc t ic   I s lands   in   suppor t  of o i l  and gas 
explorat ion i s  expected t o  be about the same a s  1973 a t  about 
20,000 tons of equipment  and materials and some 20,000 tons  of 
f u e l .  These  cargo  shipments  estimates  are  exclusive of  res tocking 
the   t ank  farm a t  Resolute Bay, as wel l  as cargo  shipments i n  
support   of  mining  exploration and  development. 

Possible  return  cargo  shipments may be made o f  one o r  even two 
d r i l l i n g   r i g s ,  due t o  a dec rease   i n   t he   exp lo ra t ion   r a t e  as a 
r e s u l t  o f  a disappoint ing  discovery  record, together   with 
governmental  delay  in  promulgating new l ease  and roya l ty  
rules.   Another  possible  source of re turn  cargo which becomes 
more a t t r a c t i v e  as s c r a p   p r i c e s   r i s e ,   a r e   c r u s h e d   s t e e l  oil 
drums, o f  which some 1,500 tons  may be  shipped  from the I s lands  
in 1974.* 

2. The Mackenzie Basin Resupply** 

The Mackenzie Basin  resupply  involves   cargo  carr iage from t h e  
upper Mackenzie River,  a t  t h e  rail  terminus a t  Hay River on 
Great  Slave  Lake,  to  Tuktoyaktuk on the   Arc t ic   coas t ,  a water 
dis tance of some 1,100 miles.  As well ,   cargo i s  ca r r i ed  t o  
locations on Great Slave and  Great  Bear  Lakes, as well as east-  
ward  and  westward a long  the   Arc t i c   coas t .  Under the  Transport  
Act,  t h e  Water  Transport Committee of the  Canadian  Transport 
Commission i s  r e spons ib l e   fo r   t he   l i cenc ing   o f   ves se l s  f o r  use 
i n   t h e   t r a n s p o r t  of goods  and  passenger by w a t e r   i n   t h e  Mackenzie 
watershed. 

The Northern  Transportation Company Limited (NTCL) i s  t h e  
p r i n c i p a l   c a r r i e r  on the  River.  See Map III-5 f o r  NTCL 

and is the   s econd   l a rges t   ca r r i e r .   See   Tab le   I I I -15   fo r   de t a i l s  
on vesse l   capac i ty  of t h e  two companies. 

resupply  routes .  KAPS Transport was granted a l i cence   in   1969,  

* "Big   Arc t i c   Sea l i f t   i n  ‘74”, Oilweek, March 4,  1974,  p. 42 
and 50. 

** The genera l   source   for  t h i s  sub-section is: Swan Wooster 
Engineering Company Limited,  Mackenzie Valley Water Trans- 
p o r t a t i o n  Study,  p repared   for  t he  Canadian  Transport Commis- 
s ion ,  Economics Branch, November 1972. 
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TABLE III-15 

SUMMARY OF TOWBOAT POWER AND BARGE CARGO DWT FOR LICENCED CARRIERS ON THE MACKENZIE RIVER AS OF 

(by a rea  of operation) 

Towboats 
No. i n  Power 
Service  (hp) 

Northern  Transportation 
'(Mackenzie River) 

Mackenzie  River  and Arctic) 
Arc t ic )  
Great  Bear  River  and  Lake) 

11 16 335 
3 12,600 

2 I ,735 

17 30 , 670 

- 

KAPS Tran spo rt 
2 .  2,985 

Rivers) 1 2,250 
Liard and  Mackenzie Rivers) 2 1,770 

5 7 005 

St reeper  Bros. Marine  Transport 
keen  Industr ies  I 295 
(Nelson,  Liard & Mackenzie Rivers) 
F o r t  Nelson Marine Transport 1 460 
(Nelson, Liard & Mackenzie Rivers) 

Cooper  Barging  Services 
-(Nelson,  Liard & Mackenzie Rivers) 

5 .   Lindberg  Transport  
(Mackenzie River) 

No 

2 1,210 

2 61 0 

1972* 

Barges 
No. i n  Cargo 
Service DWT 

96 0 60 , 570 
11.000 

2 3;120 
10 2,490 

116 77,120 

6 2,400 
14 12,080 - 3 NA 

23 14,480 

3 250 

2 175 

4 620 

1 50 

t e :  Four  main  companies w i l l  be  operating on the  Mackenzie during 1974. 
NTCL capaci ty   has   increased  to  33 tugs  and  176  barges. KAPS Transport 
capaci ty  has increased t o  10 tugs and 26 barges and Keen Indus t r i e s  
t o  7 tugs  and 15 barges. A new company as of  1973 is Arctic  Navigation 
and Transportation with 3 tugs  and  10  barges.   In  addition  three a i r  
cushion  vehicles  are  currently  operating  in  the  area.  (Source:  "Big 
Arctic S e a l i f t   i n   ' 7 4 " ,  Oilweek, March 4, 1974.) 

Source: Swan Wooster Engineering 
Company Limited, Mackenzie 
Valley Water Transpar - ta t ion  
Study , prepared f o r  t he  

Canadian Transport Commis- 
sion,  November 1972, p. 12. 
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The two  companies have  followed  different  patterns  since 1969. 

the  total  ton/mile  volume  of  traffic  carried  by  licenced 
carriers  on  the  River.  The  NTCL  carries  most  of  the  general 
cargo transported, serving  river  communities  and  transporting 

Over  the 1970 and 1971 seasons,  NTCL  transported  about 80% of 

supplies  for  oil  and  gas  exploration. 

KAPS handles  nearly  all  the  remaining 20% of  total  ton/mile 
volume of barge  traffic, of which  about 75% moves  to  the  Mac- 
kenzie  Delta  to  supply  oil  and  gas  exploration.  The  smaller 
licenced  operators  generally  operate  in  special  areas,  usually 
under  contract. 

Since 1968, the  NTCL  has  made  or  planned  investments  in  marine 
equipment  and  shoreside  facilities  totalling  nearly $21 million. 
In contrast, KAPS has  not  invested  to  a  large  extent  in  shore- 
where available, or offloading  onto  the  river  bank.*  Most  of 
KAPS cargo  is  destined for  oil  and  gas  exploration  sites,  which 
shift  with  each  drilling  program.  Table-111-16  details  NTCL  and 

Table III-16,NTCL is  now  equipped  to  handle  containers (8' x 8' 
cross  section, 20' and 40' lengths)  at  Hay  River  and  Inuvik. 
Cargo  traffic  moving  down  the  Mackenzie, ultimately destined 
for  Arctic  mainland  coastal  destinations,  has  generally  been 
transshipped  at  Tuktoyaktuk.  This  will  decrease  if  the  trend  to 
containerize  cargo  to  coastal  destinations  increases. 

side  facilities,  instead  utilizing  public  and  private  docks 

KAPS shoreside  cargo  transfer  equipment.  As can be  seen in 

Variations  in  river  level  present  problems  in  cargo  transference. 
Barge  decks  drop  below  wharf  level  at  low  water,  leading  to more 
double  handling,  and  thus  slower  cargo  throughput.  This is not 
a problem  at  the  terminals  with  movable  ramps,  where  forklift 

level.  Loading  of  bulk  petroleum  products  is  not  affected  by 
changing  river  levels,  since  flexible  hoses  are  used.  Maximum 
draft  of  barges  operating  on  the  Mackenzie  is  about  five  feet. 

The volume  of  freight  handled  by  the  NTCL  over  the  years 1950 
to 1972 is  listed  in  Table  III-17.  Tonnages  have  been  increasing 
in an uneven  fashion  since 1968, the  year  of  the  Prudhoe  Bay  oil 

side  on  the  Delta.  Table  III-19  contains  a  breakdown  of  Mac- 
kenzie  Basin  resupply  cargo  for 1972. 

Approximately 62% of  total  barge  traffic in 1972 (including 

trucks  can  drive  directly  on  and off the  barge  at  any  river 

strike  and  the  beginning  of an  exploratory  surge  on  the  Canadian 

* Temporary  barge  docks  are  used  in  moving  oil  exploration  camps 
and  drilling  rigs.  The  usual  method  of  construction  is  to 
moor  a  barge as close  as  possible  to  shore  using  deadman 

out against the  side of  the  barge.  This  first  barge  is  unloaded 
and  used  as a wharf  by  the  remainder  of  the  barges in tow. 

anchors  on  shore,  and  bulldoze  a  ramp of river  bank  material 
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MACKENZIE BASIN  NTCL & KAPS TRANSPORT SHORESIDE GENERAL 
CARGO  TRANSFER EQUIPMENT AS OF 1972* 

NTCL 

Hay  River 
1 mobile  crane, 10,000 lb @ 50' radius 
1 mobile  crane, 44,000 lb @ 50 '  radius  (for  container  handling) 
1 front  end  top loader (80,000 lb)  (for  container  handling) 
25 yard forklifts 
22 warehouse  forklifts 

Norman  Wells 
2 yard  forklifts 
1 warehouse  forklift 

Great  Bear River and  Lake 
6 yard  forklifts 
8 warehouse  forklifts 

Inuvik 
1 mobile  crane, 44,000 lb @ 50' radius  (for  container  handling) 
1 front  end  top  loader (80,000 lb)  (for  container  handling) 
5 yard  forklifts 
5 warehouse  forklifts 

Tuktoyaktuk 
1 mobile  crane, 22,000 ob @ 50' radius 
.8 yard forklifts 
7 warehouse  forklifts 
3 track  forklifts 

Hay River 
2 mobile  crane, 25 ton  capacity 
1 forklift, 8 ton  capacity 
2 forklifts, 3 ton  capacity 
2 forklifts, 2 ton  capacity 

Inuvik 
1 mobile  crane, 35 ton  capacity 

* 

1 mobile  crane, 25 ton  capacity 
2 forklifts, 11 ton capacity 

Swan  Wooster  Engineering  Company  Limited, Mackenzie Valley 
Water  Transportation Stucdy, op.  cit.,  p. 64,65. 
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TABLE III-17 

NORTHERN TRANSPORTATION COMPANY LIMITED 
VOLUME OF FREIGHT HANDLED 

1950 TO 1972 

Percentage 
Change From 
Previous Year 

.(per cent) 
Freight 
(tons) Year 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 

24.2 
30.9 
13.5 
13.9 

122 ;713. 
187,240 
188,642 
192.,  066 
174,058 
142,632 
128,234 
113,598 
119,300 
727,903 
191,500 
171,065 
166,214 
206 , 970 
256,354 
280.736 

35.9 
52.6 
1.8 
0.7 
9.4 

-18.1 
-10.1 
-11.4 
5.0 

1959 
1960. 
1961 
1962 
1963 
‘1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

7.2 
49.7 
-10.7 - 2.8 
24.5 
23.9 
9.5 
0.9 
40.7 

283, 321 
398,650 

Source: A. Krolewski , Northwest 
Territories Statistical 
” Abstract, 1973 (Depart- 
ment of Indian and 
Northern Affairs,  August 
1973). p .  142. 
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NORTHERN TRANSPORTATION COMPANY LIMITED 
RATES FOR CLASS 5 - GENERAL FREIGHT, MACKENZIE RIVER SYSTEM AND 

WESTERN ARCTIC POINTS, NORTHWEST  TERRITORIES 

(Northern  Transportation Company Limited  Freight Tariff, 
Edmonton, June 1973) 

Rate p e r  Cost  per 
100 l b s  Ton/Mile 

From  Hay River   to:   Miles   (dol lars)   (cents)  

Aklavik 
Arctic Red River 
Cambridge Bay 
Cape Parry 
Coppermine 
For t   Frankl in  
For t  Good  Hope 
For t  Norman 
For t  Simpson 
Fort  Wrigley 
Holman Is land  
Inuvik 
Normal Wells 
Por t  Radium 
Sachs Harbour 
Spence Bay 
Tuktoyaktuk 

390 

1,042 
1,520 

591 
787 

2.60 
2.47 
6.85 
4.21 
6.32 
3.45 
2.04 
1.69 
1.30 
1.56 
6.32 
2.60 
1.69 

4.40 
4 .a8 
8.72 
2 -93  

5.1 
5.3 
7.2 
6.1 
7.2 

11.2 
5.7 
6.3 

10.9 
8.0 
8.3 
5.0 
5.7 

12.4 
6.3 
7.7 
5.2 

Rate p e r  Cost   per  
100 l b s  Ton/Mile 

From Norman Wells  to:Miles  (dollars)  (cents) 

Aklavik 
Arctic Red River 
Cambridge Bay 
Cape Parry 
Coppermine 
Holman Is land  
Inuvik 
Sachs  Harbour 
Spence Bay 
Tuktoyaktuk 

434 
334 

1,316 
78 1 

1,169 
929 

800 
I ,666 

531 

45 1. 

1-95 
1.30 
6.38 
3.46 
5.80 
5.80 
1-95 
3.58 
8.14 
2.10 

8.9 
7.8 
9.7 
8.9 
9.. 9 

12.5 
8.6 
9.0 
9.8 
8.2 

Source: A. Krolewski. 
P Northwest Terri t o r i e s  

S t a t i s t i c a l  Abstract, 1973 
(Department of Indian  and 
Northern Affairs, August 
1973), p. 143. 
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both oil and  gas  and  settlement  resupply)  was  bulk  fuel.  The 
only producing  crude  oil.  field  and  refinery  operating  north  of 
60’ is  located  at  Norman  Wells.  The  refinery  is  operating  at 
maximum  capacity  of 1,500 barrels/day.*  Production  is  consumed 
in the  lower  Mackenzie  and  Delta  areas,  but  will  not  be  trans- 
ported  to  upriver  destinations,  since  the  cost of pushing  the 
product  upstream is too  great.  Capacity  at  Norman  Wells  is  not 
expected  to  increase,  since  the  cost  of  upgrading  the  existing 
refinery  would  exceed  the  additional  transport  costs  of  barging 
fuel  from  Hay  River.  For  these  two  reasons,  increased  demands 
for bulk  fuels  along the Mackenzie  will  be  met  by  barge  shipments 
from  Hay  River. 

In addition  to  the  movement of settlement  and  oil  and  gas 
resupply  cargo  on  the  Mackenzie,  ore  concentrate  moves  by  water 
between  Port  Radium  .and  Hay  River.  The  tonnage  involved  is 
about 3,000 tons per  year. 

Several  future  trends  for  water  transport  are  emerging.  Firstly, 
as  the  number  of  drilling  rigs  in  the Delta-area becomes 
larger,.  the  proportion  of  settlement  resupply  cargo  to  total 
traffic  volume  will  tend  to  increase. It is  projected  that  rig 
movements  and  resupply  traffic  will  continue  to  move  by  barge 
even  after  the  construction  of  the  all-weather  Mackenzie  Highway, 
since  the  River  will  continue  to  provide  the  lowest  cost  trans- 
port. An exception  will  be  made if time  is  the  most  important 
factor,  or if the  cost  of  stockpiling  a  drilling  rig  for  long 
periods is  greater  than  the  additional  cost of highway  transport. 

Construction  of  a  highway  will  create  a  tendency  for  high  volume/ 
weight  general  cargo  to  be  diverted  to  road  transport,  the  pro- 
pensity  for  diversion  decreasing  as  the  length  of  voyage 
increases.  There  will  be  a  lower  propensity  for  low  volume/ 
weight  cargo  to  be  diverted,  and  none  for  bulk  fuel. 
Expansion  of  the  transport  network in the  Mackenzie  Region  by 
the  addition  of  all-weather  roads  and  increased  air  facilities 
could  lead  to  a  greater  trend  to  intermodal  transport.  Poten- 
tial  exists  through  NTCL's  interest  in  Eldorado  Aviation  and 
KAPS  Mackenzie  Air  Services  and  truck  fleet.  As  well,  an  all- 
weather  highway  coupled  with  the  trend  to  containerize  general 
cargo  will  tend  to  extend  the  effective  navigation  season. 
Goods  which  are  shipped  by  barge  to  key  destination  points  can 
move  by  all-weather  road  to  their  final  destination  after  freeze-up. 

The main  pressures  on  current  marine  transport  facilities  on  the 
Mackenzie  during  the 1970's will  be  the  accelerating  pace  of  oil 
and  gas  exploration  on  the  Delta,  the  possible  construction  of 
the  Arctic  Gas  pipeline  from  the  Delta  southward  along  the  Mac- 
kenzie  Valley,  and  the  construction  of  the  Mackenzie  Highway. 

The  Swan  Wooster  Report  estimated  marine  cargo  flows on the 

* DINA, North  of 60' Oil  and Gas Activities 1972, (Ottawa: 
Information  Canada, 1973) , p 9 
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I 

Mackenzie  up  to I980 (summarized  in  Table III-19) for  six 
categories  of  traffic  flows  as  follows: 

- settlement  resupply  traffic - ore  concentrate  traffic - oil and  gas  exploration  traffic - highway  construction  traffic - gas  pipeline  construction  traffic - passenger  traffic. 
Each  cargo  traffic  category  was  further  divided into three 
commodity  classes:  general freight-high volume/weight, 
general freight-low volume/weight,  and  bulk  fuels. 

Origin  and  destination  points  within  the  study  area for these 
cargo  traffic  categories  and  commodity  sub-categories  were 
rationalized  to  six  sub-regions:  Great  Slave Lake, the  upper 
Mackenzie,  the  central  Mackenzie,  Great  Bear  Lake,  the  lower 
Mackenzie,  and  the  Arctic  coastal  settlements. 

Settlement  resupply  traffic  was  calculated  on  the  basis of 
population  projections,  estimated  at 29,000 by 1975 and 36,000 
by 1980. In 1972, settlement  resupply  traffic  ex  Hay  River  was 
estimated  to  be 42,000 tons  of  general  cargo  and 63,000 tons of 
bulk  fuels.  Cargo  traffic  levels  were  projected  to  rise  to 
60,000 tons  of  general  cargo  and 109,000 tons  of  bulk  fuels  by 
1975, and 78,000 tons of general  cargo  and 157,000 tons  of  bulk 
fuels 'by 1980. 

Methodology  used  to  estimate  oil  and  gas  exploration  traffic 
was related  to  forecasting  the  number  of  drilling  rigs  used  by 
sub-regions  to  the  annual  tonnage of bulk  fuel  and  general 
cargo  required  to  support  each  rig  in  use.  Forecasts  are 
based  on: 10,000 foot  well  representative  of  drilling  depth in 
area,  two  wells/drill  rig/year,  a  new  rig  move  requiring 4,000 
tons  of  bulk  fuel  and 6,000 tons of general  cargo,  and  a 
resupply  rig  move  requiring 4,000 tons  of  bulk  fuel  and 4,000 
tons  of  general  cargo. 

Oil  and  gas  exploration  traffic  was  estimated  to  be 150,000 
tons in 1972, of  which 78,000 tons  was  general  cargo  and 72,000 
was bulk  fuel.  By 1975, the  Report  projected  this  tonnage  to 
rise to 326,000 tons, (170,000 tons  general  freight  and 156,000 
tons  bulk  fuel). 

Highway  construction  was  estimated  by  the  Department  of  Public 
Works to require  movement  of  about 5,000 tons of construction 
equipment  and 50,000 tons  of  bulk  fuels  over  the  period 1973-76. 

Supply traffic  for  pipeline  construction  will  consist  of:  pipe, 
bulk  fuels,  construction  equipment  and  camp,  compressor  stations, 
and  other  supplies.  The  Report  estimated  that  total  pipeline 
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TABLE III- 19 

1972 MACKENZIE  BASIN RESUPPLY CARGO BREAKDOWN AND 
CARGO TRAFFIC  PROJECTIONS TO 1980* 

Settlement  -Resupply 

Oil & Cas  ,Exploration 

Mackenzie  Valley 
Highway  Construction 
(DPW  Estimate) 

Pipeline  Construction 

Ore  Concentrate 
(Port  Radium to Hay 
River) 

1972 1975 1 980 

Cargo/ roleum Cargo / roleum Cargo / Petro. 
General/Bulk  Pet-  General/Bulk  Pet-  General/Bulk 

42,000/63,000 60,000/109,000 78,000/157,000 
(total 105,000) (total 169,000) (total 235,000) 

78,000/72,000 170,000/156,000 - 
(total 150,000) ( total 326,000) 

Require 5,000 tons  construction e ui  ment  and 50,000 
tons  bulk  fuel  over  the  period 1973-1976. 

Estimated 975,000 tons 
718,000 pipe, 102,000 bulk  fuel, 39,000 construction 
equipmen t and camp, 19,000 compressor  stations, 
97,000 other. 

3 , 000 3,000 3,000 

* Swan Wooster  Engineering  Company  Limited,  Mackenzie  Valley  Water 
Transportation  Study, op. cit. , p .  ES 9-13. 
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construction  supply  traffic  to  the  upper,  central  and  lower 
Mackenzie  sub-regions  will  be 975,000 tons,  consisting  of: 

718,000 tons  pipe 
102,000 tons  bulk fuel 
39,000 tons construction  equipment  and  camp 
19,000 tons compressor stations 
97,000 tons other 

Stockpiling  stations  chosen  along  the  Mackenzie  for  pipeline 
construction  materials  could  have  a  large  impact  on  some of the 
smaller  destination  points.  The proportion of  pipeline  mate- 
rials  which  will  travel  by  water  will  depend on the  comparative 
costs  of  alternate  transport  networks,  and  origins  and  destina- 
tions  of  cargo. 

Both  oil  from  Norman  Wells  to  the  lower  Mackenzie,  concentrate 
traffic  from  Port  Radium  to  Hay  River  were  projected  to  remain 
constant  until 1980. 

In the  event  that  pipeline  and  highway  construction  take  place 
simultaneously,  the  Report  concludes  that  present  shoreside 
facilities  will be capable  of  handling  projected  tonnages. It 
is estimated  that  Hay  River,  the  main  origin  point  for  north- 
bound  traffic  will  be  able  to  handle  one  million  tons of freight 
per season. New  facilities  at  Inuvik  have  considerable  expansion 
capacity  which  should  be  capable of handling  foreseeable  levels 
of traffic. 

3. Air  Cargo  Movements 

Air  cargo  link  flows  for  Arctic  Canada  are  illustrated  on  Map III-11. 

date;  however,  it  illustrates  the  main  distribution  points  for 
air  cargo  at  Frobisher  Bay,  Churchill,  Yellowknife  and  Resolute 
Bay. Cargo  tonnage  in 1969 appears  to  be in the  range  of 5,000 
tons  from  this  map,  and  will  have  risen  greatly  since  thin  due 
to accelerated  oil  and  gas  exploration  after  Prudhoe  Bay  in 
1968. 

The  map  shows 1969 cargo  flows  and  needs  to  be  brought  up  to 

Map III-8 details  existing  Ministry of Transport  and  private 
airstrips  in  northern  Canada.,  Map III-9 shows  airline  services 
by route  and  company  name  to  northern  destinations  in 1973. 

At  present,  the  only  year-round  major  airport  in  the  high  Arctic 
is  at  Resolute  Bay.  On  March 7, 1974, the  Minister  of  Transport 
and the Minister  of  Indian  and  Northern  Affairs  jointly  announced 
a new  policy  to  provide  improved  air  transportation  facilities 
to a large  number of communities in the  Yukon  and  Northwest 
Territories. Under the  new  policy,  Arctic  airports  are  divided 
into  three  categories,  depending on the length of  runway  and  the 
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61  35 
61 43 
61  24 
7953 
7440 
6836 
61  58 
6151 
6904 
6923 
5129 
7353 

7200 
7259 
7625 
5632 
6654 
6645 
7720 
7718 
6544 
6833 
7548 
6400 
7330 
6240 
6111 
6848 
7 605 
6856 
6535 

LONG. 

8036 
11920 
13704 
11310 

12324 
7235 
12323 
13600 
8257 
12854 
10930 
13300 
12648 
99 
12848 

13151 
13828 
13950 
10606 

6244 
6549 
13725 
1 1602 
12359 
7000 
12950 
12240 
8947 
8936 
10105 
7940 
13056 
11422 
11510 
12348 
13900 
7800 
13733 
12147 
13508 
7807 
12445 
13543 
12848 

140 
9040 

1 1604 
11720 
13023 
13038 
9207 
11633 
10543 
13407 
8852 
8615 
6436 
9458 
64  37 
13118 
11245 
8434 
8338 
11108 
13226 
13208 
7905 
7348 
7845 
991 3 

1251 6 
9905 
11518 
791 3 
13412 
13352 
1 1620 
11657 
11855 
8320 
991 0 
14000 
9228 
13107 
12212 
9324 
10825 
13714 
11804 

SILVER  KEY 
SIMPSON EAST (KEITH  BAY) 
SIMPSON LAKE 
SIXTY  MILE 
SKRAELING  DELTA 
SKYBATTLE  BAY 1 1 .  
SLIDRE 

-SNAG 
SNAKE 
SNARE  RIVER 

'SNOWDRIFT 
SOUTH HENIK  LAKE 
SOUTH  McMl LLAN 

*SOUTH PROVIDENCE 
SOUTH ROSS RIVER 

'SPENCE BAY 
.SQUANGA LAKE 
STAGG R I VE R 

'STAN  RENALDS 
'STEWART CROSSING 

STEWART LAKE 
STOKES POINT 
STORKERSON BAY 
STORM 
STU RT  POINT 
SUBJECT 
SYLVIA  MOUNTAIN 

TALTSON  RIVER 
TALTHEILEI NARROWS 
TANQUARY  FIORD  CAMP 
TATONDUK  RIVER 
TAYLOR  LAKE 

-TESLIN 
THIN  LAKE 
THOMPSON LANDING 
THREE  POINTS 
THUNDER  RIVER 
TIEDA  RIVER 
TINNEY COVE 
TlNTlNA 

'TOWSON POINT 
TRAFALGAR N.E. 
TRAFALGAR S.E. 
TRAIL  RIVER 

'TRAIL  RIVER 
TRAVAILLANT  LAKE 

*TRIAD 
TROUT  LAKE 

'TROUT  RIVER 
'TUKTOYAKTUK 
TUNDRA 

'TUNGSTEN  (CANTUNG) 
'TUNUNUK 
T U 0  GRATERS 
TURNER'S  STRIP 

*TUTTLE  (EAGLE 111.) 

VANGORDA  CREEK 
VAN  HAVEN PASS 

-VANIER  ISLE 
VANIER  POINT 
VICTORIA  ISLAND 

WALES  LAKE 
WARD  HUNT  ISLAND 

*WATSON  LAKE 
WEST AMUD  RINGNES 
WEST BAFFIN  ISLAND 
WEST BANKS  ISLE 
WEST CORNWALLIS  ISLAND 
WESTERN MINERALS 

'WHALE COVE 
WHITEFISH  RIVER 
WHITE FLAT 

*WHITEHORSE 
*WHITE  RIVER  (MILE 1167) 
WHITESTONE 
WlLKlNS  STRAIT 

*WILLOWLAKE  RIVER 

'WINTER  HARBOUR 

'WRIGLEY 

*YELLOWKNIFE 
YOUNG  INLET 
YOUNG  POINT 

ZERO  BEACH 

WIND  RIVER 

WOLF  VALLEY 

LAT . 
61  33 
681 5 
6835 
6402 
8004 
7714 
7955 
6222 
652 1 
6326 
6225 
61  39 
6254 
61  07 
6151 
6932 - 6029 
6240 
6400 
6322 
6423 
6920 
7257 
7624 
6848 
7918 
8141 

6023 
6233 
81  25 
6456 
6552 
601 0 
6334 
6256 
7 622 
6729 
6636 
6645 
S104 
7552 
7445 
7444 
663 1 
621 0 
6744 
6547 
6026 
61  08 
6926 
6404 
6159 
6901 
7020 
61 03 
6625 

621 4 
81 03 
7608 
7615 
7307 

7234 
8305 
6007 
7823 
6837 
731 6 
7746 
6632 
6209 
6535 
7026 
6043 
6159 
6606 
7758 
6240 
6446 
7448 
7941 
631 2 

6228 
7520 
721 6 

71  26 

LONG. 

13210 
8809 
91  57 
14046 
8740 
10506 
8508 
14024 
13320 
11611 
11043 
97  23 
13207 
11812 
13208 
9332 
13329 
11540 
14000 
13643 
12516 
13845 
12430 
87  30 
10320 
10333 
6613 

11121 
11132 
7651 
13952 
13302 
13245 
10607 
11040 
8552 
13048 
12913 
10745 
131  14 
10624 
9440 
9445 
13445 
12155 
13138 
12849 
121  15 
11945 
13302 
11109 
12815 
13440 
9215 
12321 
13645 

13313 
8546 
10402 
10330 
11435 

9856 
7407 
12849 
9754 
7315 
12348 
9747 
13825 
9235 
12430 
10726 
13504 
14030 
1381 8 
11115 
12303 
13439 
1 1031 
821 6 
12325 

1 1427 
9842 
10130 

9914 
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size of the  community  served. MOT will  continue  to  operate 
and  maintain  the  eleven  major  Arctic  airports,  and  under  the 
new  policy  the  Ministry  will  have  responsibility  for  the  main- 
tenance  and  construction  of  new  or  approved  facilities  at  over 
50 other communities. Map III-10 illustrates  proposed  locations 
of present  and  future  air  terminal  facilities.  The  locations 
of facilities  in  this  Arctic  air  system  are of great  interest 
with  respect to Arctic  port development, since  any  major  port 
will  need an associated  major  airport  to redistribute goods 
brought  in  by sea, transfer  personnel  quickly  and  for  year- 
round  ,transport  of  supplies and equipment. 
Arctic  airports  will be provided  at  communities  in  the  Yukon 
and the  Northwest  Territories  according  to  the  following  cri- 
teria  (which  are  flexible  due  to  changing  circumstances  of 
resource exploration and  exploitation,  types  of  aircraft  used, 
etc.). Communities  are  classified  according  to  population, 
community  role  (growth  prospects,  economic  development,  govern- 
mental  activity), air  services  route  structure  and  availability 
of other  means of transportation.  Minimum  standards  of  facili- 
ties  and  services  are  established for three  classes of airports, 
Arctic “A”, “B” and “C” 

Arctic “A” (Major)  Airports 
Those  airports serving  population  centers 
which  have  the following  Characteristics: 
served  by an air  carrier  on a regular 
scheduled  basis 
no  means  of  regular  transportation 
other  than  air 
major  distribution  center 
strategic  location 
a  capital  or  regional  administrative 
center 
an extensive  continuing  resource 
development  role 

Arctic “B” (Area)  Airports 
Those  airports  serving  population  centers 
which  have  the  following  characteristics: 

a population of. more  than 400 
no means of regular  transportation  other 
than  air 
served  by  a  regular  reliable  air  service 
a growing  community 
an area  administrative  center 
an active  role  in  resource  development 



PROPOSED SYSTEM OF ARCTIC  AIRPORTS 
MOT/DINA JOINT PROGRAM TO IMPROVE A I R  TRANSPORTATION IN THE CANADIAN  ARCTIC 



I I I 

MAP I I I - 1 1  

AIR CARGO LINK FLOWS 

I I ,  

Source: J. Courtney, “ A i r  Transpor t   In  The 
Canadian  North”,  Proceedings of  the   Arc t ic  
Transportation  Conference,  Yellowknife, NWT, 
?anad?’ 79’7’: 5: ec . ‘ 9 Val- 3 9 (Ottawa:  Information 
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Arctic “C” (Community)  Airports 
Those  airports  serving  population  centers 
which  have  the  following  characteristics: - a  population  of  more  than 100 - no means  of  regular  transportation  other 
than air. 

The Financial  Assistance  Airport  Construc- 
tion  and  Operation  Policy  confirmed  by 
Cabinet  on December 2, 1971, groups  Canadian 
airports  into  two  main  categories  and  esta- 
blishes  the  responsibility  for  their  operation 
and  maintenance.  National  Airports  are  a 
Federal  responsibility  while  responsibility 
for Community  Airports  is  on a cost  sharing 
basis  with  a  local municipality or other 
authority.  The  Minister  of  Transport  on 
December 10, 1971 , in  informing  the  House of 
Commons  of  the  new  policy,  stated  that  air- 
ports  in  the  National  category  will  be  classi- 
fied  as  primary,  secondary,  Arctic  and  satellite 
airports.  Arctic  airports  are  defined  as  air- 
ports  in  the  Yukon  and  Northwest  Territories, 
which  can be  justified  on the basis  of  their 
importance  to  the  development  of  the  Arctic  and 
the  well-being of its  inhabitants. 

Only  six  airports  in  the  Territories  meet  the 
criteria  for  a  national  airport.  The  airports 
serving  the  balance  of  the  communities  fall 
within  the  Community  category. In this  cate- 
gory,  considerable  financial  responsibility 
would  fall  on  the  local  community  and/or  the 
Territorial  Government.  Neither  these  communi- 
ties,  of  which  there  are  approximately  sixty,  nor 
the  Territorial  Governments  have  resources  at 
their  disposal  to  participate  in  the  required 
program. 

This  present  policy  .does  not  provide  the  air 
navigation,  communications  and  meteorological 
facilities  and  services  required. 

Airport development has  been  carried  out  at 
Arctic  communities  under  the  Remote  Airports 
Program**  confirmed  by  Cabinet  on  April 3, 1969, 
administered  by  the  Department of Indian  and 
Northern  Affairs  and  undertaken  jointly  with  the 
Ministry  of  Transport  and  the  Department  of 

* Arctic  Transportation  Agency,  Ministry  of  Transport. ** See a l s o  Section  IV.A.4.b.i. 
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National  Defence.  This  program  provides  for 
the   cons t ruc t ion   of  3,300' a i r s t r i p s  a t  eleven 
communities i n   t h e  Yukon and  Northwest  Terri- 
tor ies .   Airs t r ips   have  been  completed a t  four  
loca t ions  and a r e  under  cons t ruc t ion  a t  f o u r  
more. 

The e f f e c t i v e n e s s   o f   t h i s  program has been 
outmoded  by changes i n   a i r c r a f t   t y p e  and 
increasing community requirements.   Further,  
t h e  program  does  not-provide  for  airport  
l igh t ing ,   passenger ,   naviga t ion ,  communication 
or meteorological  and  other a i r  t r anspor t a t ion  
f a c i l i t i e s   r e q u i r e d .  

E. POTENTIAL MARINE TERMINAL  DEVELOPMENTS 

1. Centers  of  Marine  Cargo Movements and  Federal Government 

Present   cen ters   o f   mar ine   ac t iv i ty   in   the   Nor th   a re   Frobisher  
Bay i n   t h e  east, Resolute Bay i n   t h e   c e n t r a l  Arctic and Hay 
River,  Inuvik  and  Tuktoyaktuk  on  the  Mackenzie  River i n   wes t e rn  
Canada.  Marine  cargo  has  been  generated by construct ion  of  
t h e  James Bay  Hydro Quebec p r o j e c t .  

Discussion has been  ongoing fo r   abou t   t en   yea r s  on the   sub jec t  
of Federal  Government pol icy   and/or   par t ic ipa t ion   in   the   p ro-  
v i s ion  of  wharf f a c i l i t i e s  a t  Frobisher Bay and  Resolute Bay. 
Major a i r p o r t s   a r e   l o c a t e d  a t  both  locat ions.  The  two cen te r s  
per form  d i f fe ren t   func t ions :   Frobisher  Bay is a Government of 
the  Northwest   Terr i tor ies   Adminis t ra t ive  Center ,   and  Resolute  
Bay i s  t h e   s i t e   o f   a n  MOT weather  station  and  serves as a 
t ranssh ipment   po in t   for   bo th  government  and industry  cargoes 
des t ined   fo r   t he   h igh   Arc t i c .  

I n  1973, a reques t  was received by MOT from the  Province of 
Quebec f o r  a wharf a t  Fort   George,   to   support   supply  cargo  ship-  
ments f o r   t h e  James Bay Hydro p r o j e c t .   I n   t h e  same a rea ,  
s tud ie s   a r e   ongo ing   fo r   p rov i s ion   o f  a wharf a t  Moosonee, 
Ontario,  from  which  cargo  destined  for  the Hydro Quebec p r o j e c t  
could  be  shipped  by  barge  to  the  proposed  Fort  George wharf. 

Since 1968, mar ine   cargo   t ra f f ic  on the  Mackenzie  River has 
been  increasing  the  degree  of   commercial   act ivi ty   and  the 
mult i -user   nature  of  t h e s e   p o r t s .  A s tudy i s  currently  under- 
way which w i l l  develop  and assess information  on  the  role  of 
Hay River   harbour   faci l i t ies   in   northern  development ,  and t h e  
ro le   o f  MOT in   t he   ope ra t ion   o f  Hay River as a v iab le   por t .  

Any commercial   enterprise  wishing  to  construct a p r i v a t e  wharf 

Departmental  Controls on Wharf Construction  North of 60 

i 
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facility  in  waters  north of 60' is subject  to  the  following 
Federal  Government  Departmental  procedures. 

Under  the  Navigable  Waters  Protection  Act,  administered  by  the 
Ministry  of  Transport,.  approval  must be granted for  construction 
of a  wharf  facility,  on  the  basis  of  whether or not  the  struc- 
ture  would  interfere  substantially  with  navigation.  Submission 
of suitable  drawings  of  the  site  plan  and  wharf  facility  are 
required  by  Marine  Services,  MOT. 

The Department  of  Indian  and  Northern  Affairs,  Northern  Natural 
Resources  and  Environment  Branch,  Water,  Land,  Forests  and 
Environment  Division,  require  site  and  wharf  facility  informa- 
tion for issuance  of  a  lease f o r  Crown land  such as: 
sketches  to  scale of waterlot  and  upland  boundaries,  proposed 
route  of  access  roads, an estimate  of  the  amount of  granular 
material  required  and  the  location  of  supply  sources,  specifi- 
cations  regarding  the  type of installation  proposed  and  methods 
of construction. 

In addition, although  not  a  requirement  under  law,  Environment 
Canada  approval  is  requested  with  respect  to  the  following 
conditions:  that  provision  is  made  for  stable  dry  ground 
storage  of  any  hazardous  materials n o t  shipped  to  their  desti- 
nations  immediately;  an  effective  contingency  plan  is  prepared 
f o r  the  clean-up  of  any  spills of fuels,  chemicals  or  any 
hazardous  materials  that  could  occur  during  on  and  off  loading: 
and  notification  be  given  to  the  Environmental  Protection 
Service  if  any  bulk  fuel  handling  facilities  are  handled on the 
facility.  Requirements of the AWPPA deal  with  vessels  and  vessel 
equipment  and  do not concern  themselves  with  terminal  facilities. 

2. Specific  Development  Proposals 

a. Frobisher  Bay 

During 1958, the  Civil  Aviation  Branch  of  the  Department of 
Transport  constructed  a  causeway  with  a  mooring  head  at  Frobisher 
Bay.  The  exact  location  is  shown  on  Map  III-14.  The  causeway 
is about 750 feet  long  and  provided 10-12 feet  of  water  along- 
side at low water.  Ice  has eroded the top  of  the  causeway,  and 
it i s  in  a  state  of  disrepair. 

An interdepartmental  report was prepared  in 1963 by  MOT  and DPW, 
on the  feasibility  of  either  repairing  this  wharf  or  construc- 
ting  a  new  wharf.  The  report  recommended  the  construction  of  a 
new wharf;  however,  due  to  the  closing of the USSAC Air Base  in 
1963 and  its consequent unknown implications  on  future  growth, 
a  pre-engineering  study for the  proposed  wharf  was not. undertake?:. 

Since 1963, when  the U.S. Air  Force  withdrew  from  Frobisher Bay, 
the  population  number  remained  stable for a  time,  but  in  recent 
years  began  to  increase  steadily.  Settlement  population  in 1971 
was 2,014 and is  projected  to  increase  to 2,497 by 1975. (See 
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Table III-20.)* Frobisher is the  administrative,  medical  and 
educational  center  of  the eastern  Arctic,  and  as  such  can  be 
expected  to  have  a  steady growth. 

Estimates**  have  been  prepared on  the  potential  magnitude of 
savings on cargo  transport  to  Frobisher if cargo  were  delivered 
over  a  wharf.  rather  than  lightered  from  the  main  supply  vessel 
to the  beach  area. On  the  basis  of  discussions  with  Chimo 
Shipping  and  the  Marine  Operations  Branch, MOT, an  estimated 
50% saving  could  be  effected  on  stevedoring  and  bulk  petroleum 
vessel chartering costs,  as  well  as  an  eventual 15% reduction  in  the 
general  freight  rate  with  the  construction of a permanent  wharf 
facility  at  Frobisher. 

Up until 1972, MOT provided  a  vessel  assistance  service  operated 
by the Operations  Branch, in the  form  of  a  barge  and  steve- 
doring  service in support of vessels  unloading  at  Frobisher. 
Personnel  prepared  the  landing  beach,  vehicles  and  landing 
craft  prior  to  each  season,  and  during  the  season  cargoes  were 
unloaded  via  landing  craft  and  carried to the  high  water  mark. 
The same  personnel  handled  lines  and  hoses  to  discharging  bulk 
petroleum  tankers. 

Beginning-in 1972, annual  sealift  car o carried  by  commercial 
vessels  for MOT was  carried  on  a  rate / ton  basis,  which  included 
delivery  to  the  high  water  mark. In 1971, dry  cargo  handled  at 
Frobisher  totalled 5,775 tons,  and MOT support  costs  were 
$107,109. In 1972, cargo  handled  was 6,578 tons,  and MOT sup- 
port  costs  were $46,902.*** 

The 1972 freight  rate  was $1 25/ton  for  Frobisher. In 1973, 
cargo  was  carried  on  a  rate/ton/commodity  basis  and  the  rate for 
Frobisher  varied  from $125 to $375 , (average  rate/ton $176), 
depending  on  the  volume/weight  factor  of  the  different commodity 
groups,  An  increase  of $125/ton to $176/ton is a percentage 
increase  of  about 40% in the  freight  rate  of goods destined  for 
Frobisher.  Support  costs -to MOT were  more  than  halved  between 
1971 and 1972, a  saving  continuing  in 1973, but  the  increased 
freight;  rates  were  passed on by  the  carrier  to  the consumer 
through  the  rate/ton  mechanism. 

Provision  of  a  wharf  ,at  Frobisher  would  effectively  extend  the 
navigation  season,  since  during  the  season  specified  by  the 
Arctic  Waters Pollution Prevention  Act,  it  is  often  not  possible 

* See also  Table III-4 for  Frobisher  population  figures 1961, 
1966 and 1971 and  percentage  change. 

** Captain J.E.R. Seck,  "Frobisher  Bay,  Proposed  Wharf Facility", 
unpublished  report,  Ministry  of  Transport,  Harbours  and  Ports 
Division, May 1973, p. 5-6. 

***Ibid., p .  5 .  
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TABLE III- 20 

POPULATION  PROJECTIONS TO 1975* 
SELECTED  COMMUNITIES - NORTHWEST TERRITORIES 

Name 

Aklavik 
Arctic Bay 
Arctic Red River 
Ba thur s t   In l e t  
Broughton Is land  
Cambridge Bay 
Cape Dorset 
Cape .Perry 
Clyde  River 
Coral  Harbour 
Dewar Lakes  (Mid-Baffin) 
Fort   Frankl in  
For t  Good  Hope 
For t  McPherson 
For t  Norman 
Fort  Providence 
Fort   Reliance 
Fort  Simpson 
Fort  Smith 
Frobisher Bay 
Grise   Fiord 
Hall Beach 
Hay River 
Ig loo l ik  
Inuvik 
Jean-Marie  River 
Lake Harbour 
Mould Bay 
Norman Wells 
Pangnirtung 
Paulatuk 
Pond I n l e t  
Port  Burwell 
Rankin I n l e t  
Repulse Ray 
Resolute Bay 
Sachs  Harbour 
Snowdrift 
Tuktoyaktuk 
Whale  Cove 
Wrigley 
Yellowknif e 

Tota l  Community 
S t a t i s t i c s  

677 
269 
1 08 
50 

334 
71 6 
597 

274 
355 
10 

339 
327 
679 
248 
587 

15 
747 

2,364 
2,014 

1 09 
263 

2,406 
563 

2,669 
47 

189 
6 

301 
690 
95 

416 
107 
566 
242 
184 
143 
221 
596 
21 3 
152 

6,122 

34 , 795 

Census S t a t i s t i c s  

1) 10.8 + 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 

7 
J 

1 
4 

40.1 + 
67 
100 - 
117 
19 

100 
9 
2.4 - 
3.8 + 

15 
55.3 
36.4 
4.9 

11.5 
23.5 
11.2 

163 
20.2 
72 
30.8 + 
7.9 
95 
89.3 - 
51 
83.5 

137.5 + 
1 34 
27 
32 
65.8 
27.6 - 
8.3 + 

25.5 
16.4 + 
17.7 
11.8 
63.64 

33.9 

16 
24 
24 

16 
16 
16 

- 

1; 
16 

16 
16 
24 
16 
16 

96.7 
16 
24 
16 
16 

552 
16 

8 

- 

- 

52.3 

16 

38.2 
16 
16 
16 
8 

32 
16 

253 
16 
16 
16 
16 
16 
28 

27.8 

- 

- 

108 
65 
26 

53 
115 
96 

44 
57 

54 
52 

163% 
40 
94 

723 
378 
483 

17 
42 

1,328 
90 

1,398 
4 

30 

115 
110 
16 
67 
9 

181 
39 

9 466 
23 
35 
95 
34 
24 

1,714 

9,6130 

- 

- 
.e 

- 

- 

785 
334 
134 
50 

387 
831 
693 

31 8 
41 2 
10 

393 
379 
842 
280 

- 

! 

!' 

681 
15 

1,470 (2) 
2,742 
2,497 

126 

3,734 
653 

4,067 (2) 
51 

21 9 
6 

416 (2) 
800 
111 
483 
116 
747 
281 
650 (5) 
166 
256 
691 
247 

7,:;: 

44.475 

Source: Cov%wnclnt of t h e  
Northwest' T e r r i t o r i e s ,  
Department of Administra- 
t i o n ,  1974. 

I (5 )  J .H. Pn rbe r  
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I, 

I, 

to land  cargo  by  barges  due  to  ice  conditions  on  the  beach. 
The  facility  would  increase  the turn around time of  both  tankers 
and  general  cargo  vessels,  decrease  stevedoring  costs,  lower 
the  general  freight  rate*,  lessen  cargo  damage  costs  and  pos- 
sibly  regain  some  of  the  traffic  probably  being  presently 
shipped  by  air  at  greater  cost.  MOT  and DPW are  proposing  to 
undertake  a  pre-engineering  study  of  the  proposed  wharf  at 
Frobisher  for 1974 o r  1975. 

Total  cargo  tonnage  to  Frobisher  Bay  has  hovered  around  the 
30,000 ton  level  over  the  period 1970 to 1973. See Table III-21, 
"Frobisher  Bay,  Vessel  Calls  and  Cargo  Tonnages,  1970,  1971, 
1972 and 1973”. Of this  total  tonnage,  the  proportion of bulk 
petroleum  products  to  total  tonnage  was  about 80% in 1972 and 
1973. The  proportion of general  cargo  to  total  cargo  is 
decreasing,  and  fewer  vessels  are  bringing  larger  cargo lot 
sizes.  Petroleum  products are landed  on  a  floating  sea-line 
from  tankers  moored  off  Innuit  Head  at  the  entrance  to  Koojesse 
Inlet.  Tankers  maintain  their  position  using  their  anchors  and 
stern lines  connected to bollards on Innuit  Head. 

It has  been  suggested  that an advantage  of  a  permanent  wharf 
facility  at  Frobisher  would  be  its  potential  role  as  a  marine 
transshipment  center  to  nearby  settlements  and  resource  explora- 
tion  activities. A regular  service  could be established  between 
eastern  Canada  and  Frobisher  using a main  supply  vessel,  and  a 
smaller  vessel  could  supply  a  feeder  service  from  Frobisher  to 
smaller  nearby  communities.  Alternatively,  onward  target  move- 
ment  from  Frobisher  Bay  could be carried  out  by  aircraft  during 
the  closed  navigation  season. 

Reference  to  Map III-7, which  illustrates  cargo  contract  areas 
for 1972,  and  Map III-3, "Shipping  Safety  Control  Zones,  Arctic 
Waters  Pollution  Prevention  Act",  illustrates  potential  cargo 
destinations  and  their  position  with  respect  to  navigation  zones 

for  cargo  transshipped  from  Frobisher  are:  the  Arctic  Quebec 
sites,  the  Foxe  Basin  sites,  the  west  Hudson  Bay  and  Strait 
sites,  and  the  Baffin  coast  sites.  Of  these  the  Foxe  Basin and 

for  cargo  transshipment  from  Frobisher,  since  destinations  in 
Arctic  Quebec  are  generally  offered  as  a  package,  the  Baffin 
coast  sites  are  primarily  military,  and  the  six  west  Hudson  Bay 

as determined  by  the AWPPA. Potential  nearby  destination  sites 

Hudson  Strait  destinations  appear to be  more  likely  candidates 

sites  will  be  supplied from Churchill  beginning  in 1975. 

* The  influence of a wharf  on  the  magnitude of marine  insurance 
(paid  by  the  shipping  company  when  cargo is shipped on  a  rate/ 
ton basis)  and  thus on the  general  freight  rate  would  probably 
be  principally  effected  through  reduced  cargo  insurance,  and 
only secondly  through  reduced  hull  insurance.  Danger  to  the 
cargo  is  primarily during unloading,  whereas  danger  to  the 

infested  waters. vessel  is  present  both  en  route  and  at  the  destination  in  ice 
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VESSEL CALLS AND CARGO TONNAGES* - MOT AND PRIVATE 
FROBISHER BAY 

1970, 1971, 1972 AND 1973 
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1971 
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to 

to 

7 v e s s e l s  

6 v e s s e l s  . 
to 

8 v e s s e l s  

12 10-1,605 t o n s  6,466 t o n s  1 27,938 tons 34,&04 
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For vessels  strengthened  to  Lloyd's  Ice 1 ,  the  strongest  degree of vessel  ice 
strengthening  held  by  any  commercial  vessel  entering  the  Arctic  to  date. 

Zones are  the  Shipping  Safety  Control  Zonas of the  Arctic  Waters  Pollution 
Prevention  Act. 

Zone 8 

Foxe  Basin 
I g l o o l i k  

Repulse  Bay 

August 10 
t o  

October 31 

Zone 10 

Cumberland  Sound 
Pangnirtung 

August 1 
to 

October 31 

General POL 
1973 Cargo  Tonnage to: Iglool ik  2,188, 

Repulse Bay %: 1,189 
Pangnirtung 851 2,339 
Lake  Harbour 90 
Cape  Dorset - 600 

- 
- - 

Total 

Zone 15 

Hudson  Strait 
Frobisher  Bay 
Lake  Harbour 
Cape  Dorset 
July  to 1 

November 30 



- 100 - 

I 

Table III-22, “Shipping  Season and 1973 Cargo  Tonnage t o  Destina- 
t ions '  Near Frobisher Bay", d e t a i l s  the  magnitude  of  potential 
cargo  t ransshipments   to   Iglool ik ,   Repulse  Bay, Lake Harbour, 
Cape Dorset and Pangnirtung from Frobisher .   Total   potent ia l  
tonnage  could  be i n   t h e   r a n g e  of 8,200 tons  of  which  about 60% 
is bulk  petroleum. The t a b l e  a l s o  i l l u s t r a t e s  t ha t  the  allowable 
navigation  season  under the AWPPA is  longer  a t  Frobisher  than 
i n  surrounding  communities, a f a c t o r   i n   f a v o u r  o f  Frobisher 's  
p o t e n t i a l  as a t r anssh ipmen t   cen te r ,   pa r t i cu la r ly   fo r  sea-air 
transshipment. 

Reference t o  Maps IV-1, "Mineral, O i l  and Gas Exploration and 
Development - Northern  Canada", and Map IV-2, "Major Known Arctic 
Mineral Ore D e p o s i t s ” ,   i l l u s t r a t e   t h e   l a c k  of mineral  explora- 
t i o n   a c t i v i t y  a t  loca t ions   nearby   to   Frobisher .   Closes t   s ign i -  
ficant exp lo ra t ion   ac t iv i ty  i s  co per   explora t ion  on the  west  
coas t  of  Hudson Bay near  Rankin I n l e t .  The closest   major  
depos i t s   a re   loca ted  on the   no r th  shore of Quebec i n  the Ungava 
Bay, Deception Bay area  and c o n s i s t   p r i n c i p a l l y  of  i ron  and 
asbestos   deposi ts .   There  are   several   major   mineral   deposi ts  
r e l a t i v e l y   n e a r   F r o b i s h e r   i n   t h e  Foxe Basin  area,  and cons is t ing  
mainly of high  grade  i ron  deposi ts .  The p robab i l i t y  of  t h e  
development  of  these major i r o n   d e p o s i t s   i n   t h e   n e a r   f u t u r e  i s  
not   h igh   due   to  world market  conditions,  and the  s ize   o f   the  
deposits  probably  necessitating  year-round  outward  .shipments 
(due t o   t h e   l a r g e   s i z e  of the   depos i t )   in   i ce-s t rengthened   or  
icebreaking cargo  vessels ,  the  d e s i g n s   f o r  which  have  not  been 
ful ly   developed.  

b. Resolute  Bay/Radstock Bay 

Resolute Bay began as one  of the J o i n t   A r c t i c  Weather S ta t ions ,  
j o i n t l y  set  up by  Canada  and the Uni t ed   S t a t e s ,   a f t e r  World War 
II. Resolute i s  now the  s i t e  of the  only  year-round  a i rport   in  
the   h igh  Arctic, and serves   as   the  major   marine/air   t ransshipment  
cen te r  for cargoes  from  eastern Canada dest ined f o r  o i l  and gas 
explora t ion   s i tes .   Resolu te  i s  general ly  used a s  a demercation 
point  between the  eas t e rn  and western  Arctic  due t o  ice con- 
di t ions  eastward and  westward.* 

For t h e  p a s t   f i f t e e n   y e a r s ,  a deba te   has   ex is ted   over   the   re la t ive  
merits of  Resolute  versus  Radstock Bay as a p r i n c i p a l   c e n t r a l  
Arc t ic   t ranssh ipment   cen ter .   In  1959, t he  ( then)  Department of 
Northern Affairs pressed   for  t he  t r a n s f e r  of f ac i l i t i e s  from 
Resolute  to  Radstock Bay. A t  t h a t  time, the  Department of  
Transport d i d  not   support   the   t ransfer ,   s ince  Radstock Bay was 
unproven a s  a harbour,  and the  surrounding  terrain  presented 
problems fo r   a i rpo r t   cons t ruc t ion .  

* Map IV-5, "Principal  Boundary  Between First-Year and Multi- 
yea r   I ce" ,   i l l u s t r a t e s   Reso lu te ' s   pos i t i on .  Map I I I - 3 ,  
"Shipping  Safety  Control Zones of t h e  AWPPA", r e f l e c t s   t h i s  
pos i t i on  as well .  Resolu te  forms the boundary  between  Zones 
13 and 6 .  
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Since then   the   deba te  has continued. The main  problems Ident i -  
f i e d  with respec t   to   Resolu te   have   been   f i r s t ly ,  t h e  r e l a t i v e l y  
shallow d e p t h s   a t   t h e  Bay entrance,  and the   p ropens i ty   fo r  pack 
ice t o   d r i f t   i n t o   t h e  Bay under  the  influence of t i da l   cu r ren t s   and /o r  
southeas te r ly   winds ,   the   p reva i l ing  wind d i r e c t i o n   f o r  much of   the 
year.  See  Figure III-1, "Resolute Bay Climatic  Data". 

The con t ro l l i ng   dep th   a t   t he   en t r ance   t o   Reso lu te  Bay is 35 
f e e t ,  which i s  ample f o r   t h e   d r a f t s  of   the  vessels  which  have 
been and a re   cu r ren t ly   be ing   u sed   fo r  Arctic resupply. Maximum 
d r a f t  of  vessels  used during t h e  1973 MOT Arctic Resupply was 
23 fee t .   (See   Table   I I I -6 . )   Genera l ly ,  when Resolute Bay i s  
full of i ce ,   A l l an  Bay t o   t h e   w e s t  is f r e e  of i c e  and vesse ls  
may be  unloaded  there. A road   ex i s t s  which  connects  Allan Bay 
to t h e  ''North Camp" at Resolute Ray. The topography and re la -  
t i v e   l o c a t i o n   o f   f a c i l i t i e s  a t  Resolute Bay is  i l l u s t r a t e d   i n  
Map I I I - 1 2 .  

Advantages  claimed a t  Radstock Bay are a much deeper  depth, 60 
fathoms  of  water,  and  better'   ice  conditions: I n  f a c t   t h e  Ray 
is so deep, that  small  resupply  vessels  could  not  have a safe 
anchor  and  could not use   the  Bay unless  a wharf f a c i l i t y  were 
provided.  Erebus Bay adjoining  Radstock  has  been  suggested as 
an anchorage f o r  small ves se l s .  

Two f a c t o r s   a r e  working aga ins t  a t r a n s f e r  of f a c i l i t i e s  from 
Resolute t o  Radstock i n  the   nea r   fu tu re .   F i r s t l y ,   Reso lu te  Bay 
is  su i t ab le  f o r  mar ine   ca rgo   t r ans fe r   fo r   o i l  and g a s   a c t i v i t i e s  
a t  the explorat ion  s tage.  A t  t he   exp lo i t a t ion  a n d  t ranspor t   ou t  
phase  of Arctic oil and gas   development   for   instance  the con- 
s t r u c t i o n  of an  inter- is land  gas   pipel ine  gather ing  system, it 
is poss ib le  t h a t  the  l imit ing  water   depths  a t  Resolute would 
present  a problem,  specif ical ly  with respec t  t o  tankers   br inging 
bulk f u e l .  A s  ye t ,   the   explo i ta t ion   phase  o f  o i l  and gas 
a c t i v i t y   i n   t h e   A r c t i c   I s l a n d s   h a s   n o t  been  reached.  Estimates 
a r e   t h a t   e x p l o i t a t i o n  will not   t ake   p lace   for   about  10 years ,  
due t o  low discovery  rates,   and  pipeline  technology  problems.  (See 
Sect ion IV.B.2.) 

Secondly, i n  1972 t h e  Government of the  Northwest   Terr i tor ies  sub- 
mitted a proposa l   to  D I N A  on  the  development of a new town s i t e  a t  
Resolute Bay. I t  appea r s   t ha t  a s i t e  has been  chosen f o r  t he  
new town s i t e ,   l o c a t e d  a t  t h e  head of  t he  Bay. Although fu r the r  
d e t a i l s   a r e  needed an   t he   s i t e   o f   t he   p roposed  town, construc- 
t i on   s chedu le ,   p ro j ec t ed   popu la t ion ,   e t c . ,   t he   dec i s ion   t o  
cons t ruc t  a new town  on the  Bay pu t s  a stamp o f  permanence on 
Resolute Bay with respect   to   cargo  tonnage  implicat ions.  Even 
if future  developments demand a permanent  marine  terminal 
f ac i l i t y   e l s ewhere   i n   t he   cen t r a l   o r   wes t e rn   Arc t i c ,   l oca t ion  
of a town s i t e  a t  Resolute  guarantees  future  cargo  f lows. 

Cargo  tonnages to   Resolu te  Bay over   the  per iod 1970 t o  1973 
inc lus ive  are de ta i l ed   i n   Tab le  III-23. Total  tonnage  to  Reso- 
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lute  Bay  (both MOT and  private)  was 53,827 tons of which  about 
75% was  bulk  petroleum  products.  Total  tonnage  has  risen  from 
32,378 tons  in 1970 to  53,827  tons  in  1973,  with  the  largest 
share  in  tonnage  increase  attributable  to  bulk  fuels.  Tankers 
are  unloaded  by  means of a  sea-line  similar  to  the  system  used 
in Frobisher  Bay. This sea-line  is  located  on  the  west  side of 
Resolute  Bay,  near  a  berm  built  by MOT. Imperial  Oil  has  a 
large  tank  farm  a  short  distance  inland. 

Currently,  cargo is unloaded  at  beach  areas all around  the 
shoreline,  wherever  open  water  has  permitted  operations.  To 
aid unloading,  private  companies  and MOT have  dumped  and  pushed 
gravel  out  to  deeper  water  and  attempted  to  retain  these  "jetties" 
with  old  oil  drums and wire cable. The  land  areas  behind  the 
"jetties” are  used  as  marshalling  areas  for  unloaded  cargo,  prior 
to  being  trucked  to  the  ultimate  consignees.  Storage  areas  are 
situated  near  the  airstrip,  about  four  miles  away. 

There is one  main  jetty  at  Resolute  Bay,  first  constructed  during 
the 1972 season  by  Cardwell  Supply  Company  Limited,  in  the  north- 
east  corner  of  the  Bay.  The  facility  is  used t o  offload  oilfield 
supplies,-which  are  then  redistributed  during  the  balance of 
the  year.  Jetty  construction is of  gravel,  welded  oil drums, 
cable,  pipe  joints  and 12" x 12" timbers,  and  has 35 feet  of 
water  alongside. This  facility  is  extensively  damaged  each  year 
by ice movement,  and  major  reconstruction  must  be  carried  out annually. 

Resolute  Shipping  Limited  have  requested  a  lease for Crown  land, 
and  exemption  from  the  Navigable  Waters  Protection  Act,  to  con- 
struct  a  jetty  in  the same corner  of  the  Bay. See Map III-13 
for  approximate  relative  location  of  the  two  wharves. Construe- 
tion  would  be  similar  to  that of the  Cardwell  jetty,  with  the 
possible  addition of concrete  slabs on the  face  to  deflect  ice 
flows.  Total  estimated  cost  is  about $30,000. A Declaration  of 
Exemption  has  been  issued  under  the  Navigable  Waters  Protection 
Act. DINA has  not  yet  granted  a  lease  to  Resolute  Shipping. 

The  matter  of  wharf  facilities  is  complicated  by  the  decision 
to build  a  town  site  at  Resulute  Bay.  The  Advisory  Committee 
on Northern  Development (ACND) is  involved  in  the  Resolute  Bay 
Townsite  Project  through  its  Co-ordinating  Committee.  However, 
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FIGURE III-1 
RESOLUTE BAY CLIMATIC DATA 
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TABLE III-23 

RESOLUTE BAY CARGO TONNAGES - MOT AND PRIVATE 
1970, 1971 , 1972* AND 1973** 

DRY CARGO 

MOT 1,232 1,577 1,691 
Exploration 

(Estimated) 5,000 7,000 10,000 

6,232 8,577 11,691 11,330 

BULK CARGO (POL) 26,146  30,000  38,000  42,497 

TOTAL CARGO 
TONNAGE 

30 vessel  cal ls ,  8 
vessels brought 
11,330  tons of cargo. 
Cargo size  range 20- 
4;300 s/ tons.  Average 
size  1,416  s/tons. 

4 vessels   brought  
42,497 s/tons . Average 
shipment size  11,000 
s/tons. 

Note: Gargo: Operations - maintenance material f o r  Government Agencies 
Exploration Cargo: O i l  d r i l l i n g  equipment and supplies 

* 1970, 1971 and 1972 cargo tonnages  estimated by Ministry of 
Transport,  Operations Branch. 

Resolute Bay S e a l i f t ,  1973. 
** 1973 cargo  tonnages  source: Oldford, H.R. ,  After Action Report. 
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this  role is one  of  information  exchange, as planning  and 
operational  responsibility  rests  with  the  Government  of  the 
Northwest  Territories. GNWT are  managing  the  project  through 
the  Resolute  Bay  Advisory  Committee  in  Yellowknife,  under  the 
Chairmanship  of  Mr. P . A .  Creery. 

Approval to construct  facilities  is  thus  necessary  from two 
Federal  Government  departments, MOT for  the NWPA and DINA for 
leasing  privileges.  It  was  suggested  two  years  ago  that  MOT 
take  over  leasing of the  harbour  bed  at  Resolute  Bay,  due  to 
the  magnitude of commercial  activity in the  harbour, as exem- 
plified  by  requests by private  enterprise  to  build  wharf 
facilities.  Leasing  still  rests  with DINA, who  discuss  any 
Contemplated  leases  with  MOT  before  making  any commitments. 

A close  degree of co-operation  will  be  necessary  between DINA, 
MOT and GNWT to  ensure  that  the  best  wharf  sites  are  not  taken 
up by private  industry,  inhibiting  public  cargo  transport  to 
Resolute Bay. 

c . James  Bay 

There  are  potential  marine  terminal  developments  'at  two  loca- 
tions  in  James  Bay:  at Fort  George,  to  serve  inward  movement 
of  supplies  for the James  Bay Hydro Project;  and  at Moozonee, 
in  support of outward  barge  shipments of supplies to be trans- 

In addition, Moosonee  is  a  potential  transfer  point  lor  pipe  for 
a proposed  Polar  Gas  pipeline  from  the  Arctic  Islands,  which 
may  run  southward  along  the  west  coast of Hudson Ray  to  the 

ferred  across  James  Bay  to  Fort  George  for  the  Hydro  Project. 

Canada/U.S.  border. (See Map IV-10.) 

The  only  wharf  facility  at  Fort  George  at  present  is  a  small 
wharf  with seven feet of water  alongside,  about  six  miles  up 

from Montreal ) by  Agence  Maritime  Inc.  amounted  to 4,000 tons 
in 1973, and 3,000 tons  in 7972. Cargo tonnage was composed 
of o i l ,  pre-fab  houses  and  building  products. 

the  Fort George River.  Shipments  into  Port  George  (principally 

The  James  Bay  Development  Corporation  has  requested  the  Mini- 
stry  of  Transport  to provide a 650' wharf  with 30' of water 
alongside  to  handle 30,000 ton  tankers  and  other  vessels  at a 
cost of about $7 million. Commodities to be shipped.  include 
fuel oil, cement  clinker,  and  general  cargo,  for  a  total of 
some 1,500,000 tons between 1975 and 1984. The company sug- 
gests  that  the  wharf:  would  also  serve  the  general  cargo  needs 
of  several  new towns to be built as a result;  of  the  hydro- 
electric  development,  as  well as Fort  George. 

The  wharf  facility  at  Moosonee,  Ontario,  a  floating  wharf, 114' 
long  by 16' wide,  with 7 '  of water  alongside  (constructed in 
1968) was  updated  in 1973 by an extension to  deeper  water  and 
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dredging  in  the  wharf  area.. A Bailey  Bridge  type  of  floating 
dock was  added  to  extend  the  wharf  out  into  deeper  waters  at a 
cost of $41,000. Dredging  was  undertaken  in  the  immediate  wharf 
area  to  increase  the  available  draft  an  additional  two  feet. 
Improvements  were  carried  out  during  the summer of 1973, and 
cargo  over  the  floating  facility  destined  for  Fort  George  was 
estimated to be  about 10,000 tons for 1973.* 

The Department  of  Public  Works  has  received  joint  representa- 
tion  from  Agence  Maritime  Inc.,  and  the  Ontario  Northland 
Railway (ONR) for  improvement  of  marine  terminal  facilities  at 
Moosonee. The proposals  involve  cargo  traffic  related  to  the 
James  Bay  Hydro  Development  over  the ONR to  Moosonee,  thence 
across  James  Bay  by  barge  to  Fort  George. 

Cargo  transport  by  barge  from  Moosonee  would  provide  an  alter- 
native  means  of  transport  for  the  James  Bay  Hydro Project, 
compared  to  a  route  via  rail  to  Mattagami,  Quebec,  and  by  truck 
to the  site,  and  to an all-water  route  from  eastern  Canada via 
the  Hudson  Strait  and  Hudson  Bay. 
ONR discussions  with NOT with  respect  to  Federal  Government 
financial participation in upgrading the  wharf  were  based  on 
the  multi-user  nature of the  facility.  Other  shippers  such  as 
Hudson Bay Transport  and Two Bay  Enterprises  would  be  using  the 
wharf  and ONR would  be  serving  many  shippers  by  transporting 
cargo destined for  Fort  George. 

The  distance by sea  from  Moosonee  to  Fort  George  is  about 160 
miles.  Vessels  used  by  Agence  Maritime for this  journey  are  of 
500 dwt, capable  of  carrying  about 350 tons  of  cargo,  and 
requiring  about 8 feet  of  water. 

In 1960, DPW  conducted  a  major  survey  at  Moosonee,  and  identi- 
fied  a  suitable  location  for  a  permanent  wharf  structure  at 

ONR have  stated  their  willingness  to  extend  their  rail  lines 
approximately  six  miles  to  this  proposed  wharf  location. A 
more  permanent  facility  may  be  considered  at  this  location  once 
the  James  Bay  Development is well underway.  Potential  cargo 
tonnages  are  estimated  to ONR to  be 2.6 million tons over 10 
years,  of  which 1.5 will be shipped  in  the  first  five  years. 

Ships  Sand  Island  where  depths  of 15 feet  exist  close  inshore. 

Pacific  Consulting  Services  Limited (CP Rail)  have  been  retained 
by  TransCanada  Pipelines  Limited  (managers  of  the  project)  to 
investigate  and  report on  the  logistics  requirements  necessary 
for  a  feasibility  study  of  the  possible  Polar Gas pipeline  from 
the Arctic  Islands  to  the  Canada/U.S.  border. 

* Source:  Department of Public  Works  and  the  Ontario  Northland 
Railway. 
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A transshipment  port  would  .be  required  to  support 700,000 tons 
of  pipe  in  one  shipping  season. A transfer  point on Hudson  Bay 
will be  required  and  Moosonee  is  being  considered as a transfer 
point  for  pipe  in  support  of  a  pipeline  system. It has  not  yet 
been  announced  whether  the  pipeline  would go down the  east or 
west  coast  of  Hudson  Bay'.  Polar Cas does  not  expect to make 
its  construction  application  before 1976 or 1977. On  the  basis 
of technical  research  that  will.  be completed by  the  end  of 1974, 
Polar  Cas  hopes  to be able to decide  on  which  side of Hudson 
Bay  the  pipeline  will  be  built,  as  continuing  studies  of  both 
routes  will be too  expensive.  Polar Gas has  spent  about $10 
million  in  studies  to  date.* A transhipment port  on  the  Hudson 
Bay  in  support of the pipeline system  will  be  required.  Faci- 
lities  at the transfer  point  would  be  required  to  handle an 
estimated 700,000 tons of pipe  in one shipping season. Moosonee 
and  Churchill  have  both Seen considered. A freight  rate  dif- 
ferential  of  $3O/ton on pipe  shipped  via CNR to  Churchill, 
versus shipment by ONR to Moosonee has  been  quoted in favour  of 
Moosonee. 

* Pritchard,  Timothy,  "Polar  Gas Wants to  Avoid  Controversy, 
Just  Develop  Pipeline",  interview  with  John  Houlding,  Head  of 
Polar Gas, The  Citizen,  April 4, 1974. 
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TABLE III-25 

N O R T H E R N  T R A N S P O R T A T I O N   C O M P A N Y  LIMITED 

Y e l l o w k n i f e  
S n o w d r i f t  
F o r t  Reliance 

For t   S impson  
Wrigley 
F o r t  Norman 
F o r t   F r a n k l i n  
Norman Wells 
F o r t  Good Hope 
Arctic Red River 
F o r t  McPherson 
A k l   a v i  k 
I n u v i k  
Cape   Par ry  
Sachs  Harbour  
Holman I s l a n d  
Coppermine 
Cambridge Ba y 
Gjoa Haven 

J e a n  Marie R ive r  

Pau la tuk  

522.6 
211 . 5  
47 .8 
66.9 

1,010.8 
1,210.4 
2,539.1 

787 2 
11,741 9 
18299.6 
5*320.1 

18626.0 
18835.0 

268225.9 
211 e9 
349.0 
303.7 

18001.5 
999 0 
569.7 
334 -1 

18490.5 
39.4 

102.1 

43,613.2 
453 .1  - 
.102.4 

1 1 7 . 1  
1,077.3 

818222.3 
1,046.5 
2,580.3 
1,835.3 

28013.8 

. 983.2 

3,192.8 
538153.3 - 

813.8 
704.6 

28904.6 
48667.0 

7 7 1 . 3  
283 . 8 

1.373  a3 
0 

. .  

,- 
. Spence Bay 

Sady F r a n k l i n   P o i n t  
B a y .  Chirrro 

3 

Cargo Handled Ex Tuk: I 

19,332.6 
108625;3 

Tuktoyaktuk 
N.B. t o  Arctic via T U k  
Ves te rn  Arctic S . B .  v i a  

T u k  

1 

S.B. 

,3 8 201.3 
4,875.9 

373.6 
271.6 

1 , 1 1 5 . 1  
1 , 0 2 5 . 0  

709.4 

. 
I n u v i k   t o   L i v e r p o o l  
L i v e r p o o l  to Delta and 

:Ray Rfvcr to Jesse  Bay 
f n u v f k  to Jesse Bay 

Note : These  figcres do not include Dew Line Figures. 

Source: Northern Transportation 
Company Limited. 
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SECTION I V  BULK COMMODITY TRANSPORT OUT OF THE NORTH 

Introduct ion 

It is of ten   repea ted   tha t   the   cos t   o f   t ranspor t ing   resources  
out   o f   the  Arctic i s  the fac tor   de te rmining   fu ture   resource  
exploi ta t ion.   There  are  two pr incipal   reasons  given.   Firs t ly ,  
i n  the   case  o f  metal l ic   minerals ,   the   resource w i l l  be trans- 
por ted   in   bu lk  form and so  cos t   o f   t r anspor t  i s  r e l a t i v e l y  
l a r g e   i n   r e l a t i o n   t o  commodity value.  Secondly,  northern 
cl imate  and  topographic  factors  cause  technological,   opera- 
t iona l  and  maintenance  problems r e s u l t i n g   i n   l a r g e   c a p i t a l  
c o s t s   f o r   t r a n s p o r t   f a c i l i t i e s ,  as exemplified by t h e  need f o r  
spec ia l   Arc t ic   p ipe l ine   t echnology,   the   requi rement   for   i ce-  
strengthened and icebreaking  vessels  and wharf s t r u c t u r e s  
capable   o f   res i s t ing   i ce   forces .  

These  problems  are  magnified-the  farther  north  the  resource 
body is  located.  Several  mines  have  been in   p roduc t ion   fo r  
some time  around  Great  Slave  and  Great  Bear  Lakes and i n   t h e  
c e n t r a l  and  southern Yukon; however,  these  are on the  mainland 
and a r e ,  with the  exception  of  production  near Coppermine, 
s o u t h   o f - t h e  Arctic C i rc l e .  Commercial resource  exploi ta t ion 
nor th  of the   Arc t ic   Ci rc le  on the  mainland  and i n   t h e  Arctic 
I s lands   has   no t   ye t   occur red .  The first development w i l l  
provide  substance  to   speculat ions on the  range  of  resource 
e x p l o i t a t i o n   p o s s i b i l i t i e s   i n   t h e   A r c t i c  and w i l l  inevi tab ly  
s e t  a precedent  for  following  developments.  

O i l ,  gas  and  mineral  exploration  and  development  have  substan- 

The present  northward movement of  exploration  supply  cargo, b o t h  
bulk   fue l  and general  cargo,  could  increase  enormously  during 
the  exploi ta t ion  phase i f  a gas   pipel ine i s  constructed.  

w i l l  have  an  impact i n  terms  of  the  need  for wharf f a c i I i t i e s  
i n  high Arctic waters and for   ice-s t rengthened  or   icebreaking 
cargo  vessels.  

t i a l  implications  for  marine  transport   development  north  of 60° 

Minera l   explo i ta t ion   near   coas ta l   a reas  above t h e  Arctic C i rc l e  

A. LOCATION OF MAJOR KNOWN ARCTIC RESOURCES 

I. Oil, Gas and Metall ic  Minerals -- Relative  Location 

An overall   picture  of  mining  exploration  and  production, and 
o i l  and  gas  discoveries  north of 60 is  given by Map IV-1. Map 
IV-2 is l e s s   d e t a i l e d  and i l l u s t r a t e s  t he  location  of  major 
known Arct ic   mineral   ore   deposi ts .   Table  IV-1 following Map 
IV-2 details   tonnages  and  grade o f  each  deposit .  

The maps i l l u s t r a t e   t h e  d i f f e r i n g   l o c a t i o n s   o f   o i l  and gas   dis-  
coveries  versus  mineral  d i scover ies .  The former   a re   in   the  
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western  Arctic,  concentrated  on  the  Mackenzie  Delta,  Melville 
Island  and  EllefRingnes  Island.  Oil  discovered  on  the  Fosheim 
Peninsula  of  Ellesmere  Island  has  been  the  most  easterly  hydro- 
carbon  discovery  to  date. 

In contrast,  the  major  known  metallic  mineral  discoveries  have 
been  in  the  eastern  Arctic,  principally  on  northwestern  Baffin 
Island  and  in  the  Hudson  Strait  and  Ungava  Bay  area  of  northern 
Quebec. A deposit  on  Little  Cornwallis Island is  the  most 
northwesterly  of  the  group. 

although  the  Ungava  Bay  deposits  are  located  slightly  south  of 
60 latitude,  the  entrance  to  Ungava  Bay  is  north  of 60 . The 
waters  are  thus  subject  to  the  Arctic  Waters  Pollution  Preven- 
tion  Act  with  the  attendant  stipulations on length  of  shipping 
season  and  type o f  vessel  used,  and in  a  functional  sense  can 
be  included  in  a  discussion  of  Arctic  resource  development. 

2. Oil and  Gas 

Areas  of  Canada  where  the  composition  and  structure  of the 
sediment  indicate  potential  for  oil  and/or  gas  are  illustrated 
on Map IV-3, “Canada’s  Petroleum  Basins”. 

North of 60°, petroleum  basins  occur  in  most of the  Arctic 
Islands  and  offshore  areas,  the  Mackenzie Basin and  the  south- 
western  shores  and  waters of Hudson  Bay.  Table 1’1-2 details  the 
ultimate  recoverable oil and  gas  potential  of  the  petroleum 
basins  outlined in  Map IV-3. Less  than  one-third of oi1,poten- 
tial  for  all  Canada  is  estimated  to  be  found  north  of 60 , and 
somewhat  more  than  one-third  of  the  gas  potential. 

#’ Table IV-4 compares  the  magnitude of potential  versus  proven  oil 
and gas  resources  by region The  proportion  of  proven  oil  and 
gas  reserves  north of 60 is  less  than  three  percent,  illus- 
trating  the  great  expectations  for  Arctic  oil  and  gas  potential 
which  have  not  yet  become  a  reality  in  terms of proven  reserves. 
Appendix 4 contains  several  newspaper  clippings  which  illus- 
trate  the  controversial  nature  of  estimates  of  northern  oil  and 
gas  potential.  Geological survey o f  Canada  estimates of oil 
and  gas  potential  were  adjusted  downward  between 1972 and 1973 
for all  the  petroleum  basins in  Canada  with  the  exception  of 
the  offshore  East  Coast,  where  estimates  increased,  and  the 
Hudson  Platform,  where  the  estimate  stayed  the  same.  Estimates 
of potential  in  the  Arctic  Islands,  Coastal  Plain  and  Beaufort - 
Mackenzie  Basins basins 1-5 on Map IV-3) were  revised  downward 
by  about  fifty  percent  for oil and  by  about  twenty  percent for 
gas. 

Canada’s  relative  international  position for oil  and  gas  reserves 
is  shown  in  Figure IV-I. On  an  international  scale  Canadian 
resources  are of small  magnitude.  However,  when  considered.  in 
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Source: Department of Energy, 
Mines and  Resources, 
An Energy Pol i cy  f o r  
Canada, Fhase I ,  Vol .1  
Appendictss ( Ottawa: 
Information Canada, 
1973) p .  35. 
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FIGURE I V - 1  

The World's Reserves of Oil and Cas, 1972 
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Excludes tar sands, which could eventually produce 300 billion barrels of oil. . 
I 

Source:  Canadian  Petroleum 
Associat ion,   worldwide 
Petroleum a t  a Glance", 
O i l  13 Gas Journal, December, 
'1972, p.02-83. 
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TABLE I V - 1  

Oil Gas 
Area ( B i l l i o n   B a r r e l s )   ( T r i l l i o n  Cu. F t . )  

A r c t i c   I s l a n d s  and 
Coas ta l   P la in   (Bas ins  1-41 

1973 Estimate 20.3  242. O 
1972  49.3  327.4 

Beaufort-Mackenzie  (Basin 5) 
1973 Estimate 
1972 

Western  Canada  (Basins 6-10) 
1973 Estimate 
1972 

Offshore  East  Coast 
(Basins 4 1-1 5 )  

1973 Estimate 
1972 

Hudson Platform  (Basin 16) 
1973 Estimate 
1972 

Eastern  Canada  Onshore 
(Basins 17-1 8) 

1973 Estimate 
1972 

Tota l s  1973 
1972 

6.2 
14.7 

22.2 
28.6 

47.5 
38.5 

1.5 
I .5 

I .5 
I .8 "._. I-. 

93.5 
117.2 

120.3 
207.4 

307 1 
229.6 

7.3 
8 e7 

12.7 
15.8 

99.2 
134.4 

782 9 
906.2 

* See  TableIV-3,Glossary  of Oil and Gas Terms,for a d e f i n i t i o n   o f  
iIUltimate  Recoverable O i l  and Gas P o t e n t i a l " .  

Source:  Department of Energy, 
Mines  and  Resources, 
An Energy  Policy  for 
Canada, Phase I ,  Vol. II, 

-n Canada, 1973) , 
A endices,  (Ottawa: 

p. 53. 
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TABLE IV-2 

GLOSSARY OF OIL AND GAS TERMS 

Conventional  Oil: 

Non-conventional  Oil: 

Proved  Reserves of 
Oil and  Gas: 

Original  in  Place 
Reserves: 

Recoverable  Potential: 

Ultimate  Recoverable 
Potential: 

BOE (Barrels of Oil 
Equivalent) : 

That  which  is  recoverable  from a well 
bore  by  conventional  technologies. 

A viscous  oil  incapable of  being  produced 
by  conventional  technologies  from a well 
bore. It includes,  particularly,  oil 
from  the  various  oil  sands  which  is  or 
may  be'recoverable  by  mining or  thermal 
techniques. 

That  which  can  be  demonstrated  with  geo- 
logical  and  engineering  data  to  be 
recoverable  with  reasonable  certainty 
under  existing  economic and operating 
conditions. 

The oil or gas  initially  in  place  within 
a pool, part of which  is  recoverable,  and 
another  part  non-recoverable. 

The  quantities  of o i l  and  gas  postulated 
to  be  present  in  sedimentary  rocks  and 
that  are  potentially  available  through 
extensive  exploration. 

The proved  reserves  (both  produced  and 
remaining)  added  to  the  recoverable 
potential. 

expressed  in  barrels. 

Source:  Department of Energy,  Mines  and 
Resources, An energy policy f o r  
Canada, Phase 1 vol II appendicies 
ottawa informtron canada 1973), 
p. 31 and 33. 
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TABLE IV-3 

CANADA'S OIL AND GAS RESOURCES 

Cumulative 
In Place  Recovcrablc  Production  remaining 

l Roved  Oil reserves (CoovcnliGnal)l2 
Bilion Obls. 

h W  .......................................................... 0.5 0.1 t0.1 *0.1 
W. Canada ................................................ 43.8  15.9 6.2 9.7 

. E. Canada .................................................. 0.2 0.1 <0.1 to.1 

Subtotal .....: ......................................... 44.5 16.0  6.3  9.7 

2. Proved Natural Gas Raervcs:.~ Trillion 
Cu. FI. 

NWT ......................................................... 2.0 1.3 - 1.3 
W. nnada ................................................ 116.3  69.1 17.8 51.4 
E. Canada .................................................. 1.1 1.0 0.7 . 0.3 

Subtotal .......................................... 1.. 119.6 71.5 18.5 . 52.9 
- 

3. Potential Oil  (Cmventiondl) Eiliion Bbk. 4 s  4 s '  
Arctic Id8ndr G NWT ............................ 70.1-28.1 - .'iO.I--ZY.I 

W. Canad3 (Provinces) ............................ 6.5-4.6 - 6.5- 4.6 

E8G c(u:1 .................................................. 41.7-30.4 - 41.7-59.4 
" " 

Subtotal .............................................. 118.3-83.1 118.3-83.1 

Potcn!ial Natural Gas, T~illion CU. Feet 4 s  4 s  

Arctic Islands d; N\VT.. ...................... 481 .1-341.7 - 481 .l"34l .7 

W. Chneda (Province) ............................ 100.3- 43.7 - 100.5- 42.7 

E u t  coast .................. ; ............................... 233.1-326.1 - 2S3.1-326.I 

Subtotal .............................................. 834.7-711.5 - 834.7-71!.5 

Alberta Oil  Sands6  Uillion D b l t  
Open-Pit Minrable .................................... 63.0 0.1 64.9 
"Sn-Silu" RCCOYC~J .................................. 235.9 233.9 

Subtotal ........................................... 710.8 300.9 0.1 330.8 

Alberta Heavy  Oil'  Dillion DEs ................. 75.0 30.0 - 30.0 

Total Resource (DOE) Billion I M s  ........... - 616.2-360.5 9.5 606.7-351.0 

" 

"- - " 
krn~: Totals may not add du: to rounding. 

n 

n 
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relation  to  the  small  Canadian  population  and the desire  of  the 
United  States  to  obtain  oil  and  gas  supplies  from a politically 
stable  source,  Canadian  resources  assume  importance. 

Exploration  drilling  has  been  carried  on  with  increasing 
intensity  in  the  Arctic  since  1960,when  the  Federal  Government 
first  allowed  commercial  resource  exploration  in  the  Arctic 
Islands.  The 1960 Land  Regulations  stated  the  terms  under  which 
exploration  would  take  place.  Instead of paying  rent for ex- 
ploration  permits,  the o i l  companies  were  required  to  do  a 
stipulated  amount of  exploration  work to retain  their  holdings. 
A deposit  per  acre of land  undèr  permit  was  returned  to  the 
company  if  exploration  work  was  done.  For  example,a  company 
with  permits  for  a  million  acres  of  land  in an area  where  the 
deposit  was 5 cents  per  acre  for  a  stated  length  of  time,  could 
do $50,000 worth of seismic  surveys  to  retain  rights  to  the 
land.  After  a  stated  portion  of  the  total  permit  time,  work ‘ 

requirements  increase  in  stages  until  the  total  permit  time  is 
completed. Work requirements  lessen  and  permit  terms  lengthen , 

the  farther  north  the  location.  When  oil or gas  is  discovered, 
the  company  has  the  right  to  take  a  twenty-one  year  lease on 
half the  acreage  under  permit  and  then  pay  a  royalty  on  oil  or , 

gas  removed  from  the  ground.  The 1960 Land  Regulations  are 
presently  being  revised by DINA. 

Exploration  efforts  in  the  Arctic  Islands  from 1960 to 1967 were 
not p-articularly  successful.  Initial  results  were  disappointing; 
the  first  well  drilled  at  Winter  Harbour on Melville  Island  in 
1967 at  a  cost  of $1.8 million  (about  three  times  the  cost  of  a 
well in Alberta)  by  Dome  Petroleum  was  dry. Two other  unsuccess- 
ful wells  were  drilled  in 1963 and 1964. By 1967 many of  the 
companies  who  had  taken  permits  were  falling  behind  in  their 
work  requirements. Dr. J.C. Sproule,  a  Calgary  geologist  who 
believed in the  oil  and  gas  potential  in  the  Arctic  Islands, 
organized  a  group  of  companies  involved  in  exploration  who 
pledged  their land. However,  sufficient  financing  was  not 
available. In 1967, the  Panarctic  venture  was  created  when  the 
Federal  Government  agreed  to  a  government/industry  partnership 
by agreeing  to  contribute 45% of the  required  financing  of  a 
$20 million  program.  Panarctic now has  capitalization  of $10 
million  and  has  made  five  major  gas  discoveries. 

In 1968 Atlantic  Richfied  Company  found a huge  oilfield  at 
Prudhoe  Bay,  a  few  hundred  miles  west  of  the  Canadian  border 
which  led in a  year  to  almost  a  doubling of the  land  held under 
permit  on  the  islands  and  mainland.  Imperial  Oil  Limited  dis- 
covered oil at  Atkinson  Point  on  the  Mackenzie  Delta  in 1%”7 
and  by 1973 the  company  had  announced  three  major  gas  finds  and 
two  oil  discoveries. 

Two transactions  to  sell  the  gas  on  the  Mackenzie  Delta  have 
already  been  effected, on the  condition  that  the  Canadian 
Government  would  issue  permits to build  a  pipeline  to  the  United 
States  and  to export  gas.  Imperial  has  contracted  to  sell 10 
trillion  cubic  feet  of  natural  gas over  twenty-two  years  at a 
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minimum wellhead  pr ice   of  32 cents   per   thousand  cubic   fee t  
(mcf);  Gulf ha:; apparently  committed 4 t r i l l i o n   f e e t  and S h e l l  
has' committed 9 t r i l l i o n   c u b i c   f e e t ,  a l l  t o  companies i n   t h e  US. 

O i l  has  not  yet   been  found  in  the amounts  hoped for .   Curren t  
industry  thinking is  t h a t   o i l  may have  accumulated in t h e  shal- 
low waters of the Beaufort  Sea,  offshore  from  the  Mackenzie 
Del ta .   In  1972 Imperial  O i l  L imi t ed   cons t ruc t ed   an   a r t i f i c i a l  
i s l a n d   c a l l e d  immerk about  12  miles  offshore a t  a cos t   o f  $3 
mil l ion .  The island cons i s t s   o f  bottom  sediments  dredged from 
the  Beaufort   Sea and i s  e s sen t i a l ly   an   expe r imen ta l   d r i l l i ng  
platform for of f shore   exp lo ra t ion   d r i l l   i ng  which  would  have 
been  ready for d r i l l i n g   d u r i n g  1974. The water is shallow  (about 
10 f e e t  i n  p laces)  but it i s  f r o z e n   f o r   n i n e  months  of t he   yea r  
and du r ing   t he   sho r t  open  water  season  the  area is s u b j e c t   t o  
heavy winds  and waves which cou ld   ea s i ly  knock over a d r i l l i n g  
rig.* However, on March 6, 1974,  Northern Affairs Minis ter  
Chretiensnnounced  that  no o f f s h o r e   d r i l l i n g   f o r   o i l  and  gas i n  
the  Beaufort   Sea would be allowed  before  the summer of  1976. 
This period of time  allows for two years  of  environmental   studies 
t o  deve lop   dr i l l ing   po l ic ieS   des igned  t o  pro tec t   the   mar ine  
mammals and acquatic  ecology of  t h e   a r e a .  O i l  companies  have 
agreed  to  spend $3 m i l l i o n   f o r   s t u d i e s  on the  marine  environment 
l n  the  Beaufort  Sea.** When and i f  d r i l l i n g  i s  approved,  the 
offshore  wel ls   could  cost  as much as $10 mill ion  each,  corpared 
t o  about $3 m i l l i o n   f o r  a w e l l   i n   t h e  Arctic I s l a n d s  and  about 
$2 m i l l i o n   f o r  B well  on t h e  Mackenzie  Delta.*** 

expenditure on o i l  and gas   explorat ion was estimated a t  3238 
mill ion  in   1972,   an  increase sf $58 mil l ioc   ove r  1971 .**** Expen- 
d i t u r e s   f o r   e x p l o r a t i o n   d r i l l i n g  anc! seismic  exploration  exceeded 
similar work in   every  province and the  corbined  Atlant ic   and 
Pac i f i c   o f f shore .  Seventy-one  exploratory  wells  were  dri l led 
i n  1972, with d iscover ies   o f   gas   o r  o i l  a t  eleven wells.***** 

* 

** 

*** 
**** 

** *** 

Judi th   Maxwell  energy From the   Arc t ic :  Fac ts  and I s s u e s ,  
(Montreal: C.D. Howe Research   Ins t i tu te ,  1973),   p.  19-24. 

S t u d i e s   a r e   p a r t  of a $5.5 million  environmental  assessment 
program  conducted j o i n t l y  by the  Federal  Government  and t h e  
Arctic Petroleum  operators  Association.  "Beaufort  Sea No 
D r i l l i n g  Before 1975 The Ci t izen ,  March 7 ,  1974,  and  "Off- 
sho re   Dr i l l i ng  Program:; Drawing St rong   Pro tes t s" ,  The C i t i z e n ,  
Apr i l  17, 1974. 

J u d i t h  Maxwell,  op. c i t . ,  p .  24. 

Exp lo ra to ry   d r i l l i ng  i s  pro jec ted  t o  double  frox $250 m i l l i o n  
i n  1973 t o  $500 m i l l i o n   i n  1980, when commercial  threshold 
volume:; of gas & p o s s i b l e   o i l   a r e   c x p c c t e d   t o  be  indicated.  
Exploration  expenditures should d e c l i n e   i n  the  1990's & w i l l .  
be   increasingly  concentrated  in  t h e  offshore.  (Source: From a 
t a l k  given by A.Digby h u n  ADM, Northtrn Affairs, DINA,  a t  
a Canasian  National  Energy Forum, Winnipeg in Oilweek, 
February ".74, p .  12. 
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The  only  producing  oil  fïeld  north  of 60' is located  at Norman 
Wells  where  commercial  development  began  after  World  War  II. 
During  1972,oil  was  produced  at  an  average  rate  of 2,620 barreAs 
per  day  and  refined  at  the  only  operating  refinery  north  of 60 . 
The refinery  is  operated  by  Imperial  Oil  Limited  and  has  a  daily 
capacity of 1,500 barrels.* 

3,  Metallic  Minerals 

Stages  in  mineral  resource  development  can  be  divided  into 
showings o r  occurrences of minerals  at  a  location,  proven 
deposits  and  production. 

Mineral  exploration  activity  as  shown  on  Map IV-I corresponds to 
locations  where  showings  of  minerals  have  occurred,  or  where 
structures  indicate  potential  mineralization.  Areas  of  mining 
exploration in the  western  portion  of  the  mainland  Northwest 
Territories  are  concentrated-on  Great  Bear  Lake  (copper  and 
silver),  Great  Slave  Lake  (copper,  silver  and  uranium)  and the 
northwest  shore  of  Hudson  Bay  (copper). In the  Yukon,  activity 
is concentrated  in  the  southern  portion of the  Territory for 
copper,  molybdenum,  silver,  lead,  zinc  and  tungsten.** 

Mineral  occurrences  for  which  the  company  concerned  has  published 
reserve  figures  are  detailed  in  Table  IV-5,  with  the  exact  loca- 
tion ofthe deposits.  These  are  provisional  figures  only,  since 
there  is  no  legislation  compelling  mining  companies  to  publish 
definite  figures  on  the  extent  of  mineral  discoveries.  Table  IV-I 
accompanying MapIV-2is less  detailed  and  presents  major  known 
Arctic  mineral  ore  deposits.  Of  these,  three  deposits  north of 
the  Arctic  Circle  have  been  subject  to  development  feasibility 
studies.  Two of these  deposits,  a  lead-zinc  deposit  at  Strath- 
cona  Sound  and  an  iron  deposit  at  Mary  River,  are  located on 
northwestern  Baffin  Island.  The  third  is a lead-zinc  deposit 
located  on  Little  Cornwallis  Island. Of the  three,  the  Strath- 
cona  Sound  deposit  is  at  the  most  advanced  stage  of  development. 
A  formal  proposal  to  the  Federal  Government  for  financial  aid 
for resource  development  has  been  presented  by  Mineral  Resources 
International,  managers  of  the  project. 

There  are  seven  producing  mines  in  the  Northwest  Territories 
(MapIV-l),two  open  pit  and  five  underground  operations.  Lead- 
zinc  accounted  for 85% of  the  total  production  value  of $124,149,000 

* DINA,  North of 60' Oil and  Gas  Activities, 1972, op.  clt., 
p.  9 and 31. 

Information  Canada, 1973) p .  8-26. 
** DINA, North of 60' Mines  and  Minerals  Activities, 1972 (Ottawa: 
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TABLE A .L 4 I 

MAJOR KNOWN A?CTIC MINERAL ORE DEPOSITS .. 
Reported d u e  I Chart Rcported Crndc 

r Region Rescrvcs of Ore , , Letter Region Reserves of Ore . 
of Ore of Ore 

. .--(%ilion Tons) (Million TORS) 

AS3ESfOS 
1) Ungava, Que. - i n  

production, 
18.7 

I ?OX - 
9 E. :<elville, N.W.T. , 1,139 

High K 
Grade . '  

i L  

25-352 Fe ' j M 
35-401: Fe N 

0 .  . 
. I  

357. Fe I 
35.72 ëe j p .. 

I 
21-31: Fe .-. 

692 Fe : * Q  
352 Fe : 

30-70; Fe 
*\ 

R 

' s  

T 

COPPER, Zfh'C, LU3, GOLD, SILVER 

Coppernine River, 5 2.5% CG 

High Lake, N.I.I.T. 5 3.5X Cu, 2.46;:  Zn, 
X.W.T. 

0.23 oz.lrcn Au 
Little Cornwallis  Island 24 20Z ccrbined Pb + 23 

Strathcona Sound, Baffin 12 8.9: Zn; 1: Pb, 

Ungava, Que. 4 I 1.36: Cu. 1.3:. Zn. 
0.0:7;1 or.lton Au 
& 0.5;  oz./ton Ag 

Island 1.3 oz./ton AS 

4.7 Cu, 3 ,  A3 t Ag 
I 
w 
h, 

; L n  
; I  

Ungava, Que. 
v.-.l:rC 2: 

$15.30 ycr tcn 

NICKEL 
Ungava, Payne Boy, not 1z cc='=i:cd Cu-SI 

Ungava, Deception 19 1.53: - 3.05; Si, 

(sua of 5 inGiviCua1 

- 
QUC knom 

Eiver region C.70: - C.76Z CU 

discoveries) 
Ungava, Vakchan Bag ( 4 0.95:: J i ,  1 . C 4 I  Cc 

( 16 23:: si, c.71:: c- 
c- 

GRk\D TOTAL - 6,790.4 

Source: Northern Associates  (Holdings) 
Ltd.,  Arctic  Resources Bv Sea, 
1973 
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TABU IV-5 
' MINEILIL OCCURREKCES 

XORTHEN!  COAST NID ARCTIC ISLANDS 
OF CAilADA b . .  

P .  Company 
ber Ulneral   Dcposl t   Comodl  ty t o c a t s o n  - Reported Rescrvcs 'JEC graie . .  (as o f  August 1972) 

20 b i l l i o n  tons 
431, Fe 

Crest   Explorat ion  Limited Iron Snake Rlvei  . 
Subs id ia ry  of Cal f fo rn ia   S t anda rd   l a t i t ude  65' 15' 
Conpmy longi tude  133' 00' 

Copper  Coppermine River 
l a t i t u d e  67' 24' 

< 
4,162,433 tozs  

2.969: Cu 
Coppernine  River  Ltd 

th. 47 zone 
longi tude llGo 23' 

Bernack Coppermine Explorat ion  Ltd  Copper   Ccppcnine  River  l,cco,o3o t o c s  
June I l  l a t i t u d e  67'34.4' 2.5% Cu 

longi tude 115' 03.7' 

5,206,856 tczs 
3.57. Cu, 2.L61:Zn8 0.23 oz l tc :  I 

Au , nlnor  Ag aaO Pb. CI 
ru cn 
I '  

Substantial  t o r m g e  l n  9 

s c v c r a l  zo-es.  (A ZORC  gr.^ 
8.5% Zn, l.L% Pb, 7 ozl tor .  >. 
0.25% Cu, 0.05 az/con'Au).  

Kennarctic  Exploratlocs  Limited  Copper Eleh L3kc 
ottncd by Kennco Explorat ions (Canada) Zinc . l a t i t u d e  67' 25' * 

Led. , a-wholly-ovncd subsidiary of Gold  longitude 110" 45' 
Kcncccott  Copper  Corp. 

Zinc . Xackett  River: 
S i  l v e r   l a t i t u d e  65" 55' 
Lead ' longi tude 108' 22' 
Copper 
Go Id 

Bathurst  Korsenincs  Ltd 
--(Co:!inco Ltd.   option) 
B B property 

L in i t cd  (25%) 
. P o l a r i s  (Nain  showing) 20 ni11:oas + tons ,  grodieg f 

bette: t t a a  20Z conblned 
Pb - Zn. 

1 O Z  Zn, 2% ?b. 
1,535,000 :oas (approx) 

Lead 
i i nc  

L i t t l e   C o r n w a l l i s  Island 
l a t i t u d e  75' 27.7' 
1ongitv.de 96' 57.0' 

L i t t l e   C o r n v a l l i s   I s l a n d  
l a t i t u d e  750032.5' 
longi tude 9 6  09' 

S t r a t h c o n a   S o y d   U a f f i n  Island 
l a t i t u d e  73 02' 
longi tude 84' 23' 

. .  
Eclipse  (East  showing) Lead 

Zinc 

12,COO,OOO tons  ! 

8.8% Zn, 1; Pb, 1.3 o z l t o a  A -  
Lead 
Z i n c  
S 1 lver 

Texas Cold Sulphur Company Inc. 

P '  

http://1ongitv.de


Company 
mineral  Deposit Commodity Locat ion  reported reserv 

Baf f in land   I ron  mines l imi t ed  
hudson Bay mining and smelt ing Co. 
limited and 9 o t h e r   p a r t i c i p a n t s )  

Patir .0 mining Corporation and  Terra  
nova Explorat ion  Ltd 

Eorealis Explorat ion  Limited 
East melvillle 

Borea l i s  Exploration Limited 
west melvi l le  

Asbestos  Corporation  Limited 

new Quebec raglan mines l t d .  
(Control led by Falconbridge nickel 
mines l t d  

Cross Lake 

. Donaldson 

katiniq 

2-area 

I r o n  

I r o n  

Iron 

iron 

I r o n  

Asbestos 

.Nickel  
Copper 

nickel 
Copper 

Nicke l  
Copper 

Nickel  
Copper 

Nickel  
Copper 

Baffin Islzindo 135,000,OCO + tons  
l a t i t u d e  71 019' 69% Fe 
longi tudh 79 21' 

Eqc (Grant-Suktiej  Bay, Baffin Island 500,000,OfJO + 'tons 
l a t i t u d e  69 ' 35% Fe 
longi tude  76 46' 

M c l v i l l c   P e n i n s u l a .  1,139,600,000 tong   tons  
l a t i t u d e  68* 20' 25 - 352 r'e 
longi tude  8 2 O  35' 

" e l v i l l e  ~cnigsu~s 3,352,SOO,CGO long tons 
J a t i t u d e  68 014' . 35 - 40% ï e  
longi tude  85 20' 

Hobart   Is land (E!orth of), 'Baffin I s l a n d  10,000,000 tons - 1  

l a t i t u d e  640020' 30 - 70: xgnet i c  i ron .  
longi tude 73 25' 4 

I 
Asbestos Hi11,40 miles sou th  of ' 18,738,000 t o n s   o r e   c o n t a i n l n y  
Dcccption Day, Ungava a sbes tos  

l a t i t u d e  6luO45' 
longi tude  73 55' P r o d u c t i o n   s t a r t e d  July 1972. 

Uakeham Bay Area, Ungava 16,050,000 tons @ 2.58% Si, 
0.71% Cu 

Crass L 3 h  
l a t i t u d e  61' 35.6' t o  61° 35.8' 
longi tude  74' 13.1' t o  74' 17.5' 

' l a t i t u d e  61' 40.5' 
1or.Zitudc 73' 17.5' 

Deccp t i o n  River  Area 
l a t i t u d e  61' 41' 

. longi tude  73' 40' 

Raglan  Lake 

Dccep t i o n  River Area 
l a t i t u d e  61' 40.0' 
longi tude  73'  44.7' . 

3,021,CCO torrs 
3.C6X Xi, 0.73% Cu 

5,276,CX tons  
2 . 4 2 1  ::i , 0.70.'. Cu 
(nssr-c.' cxtcns lon   could  
double t5is rcnervc) 

2.432 !;i, 0.72X Cu 
(J~S~I::.:! cxtcns ion   ccu ld  
nlrr.oSt dcublc this rCzcr-.c. 

660, GOO tens 
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company 
er mineral depos i t  Com.odity 

(coat'd) Raglna Sarea Nickel  Deception  River Area 

Locat ion 

Copper   la t i t l ide 6loO39 .8' 
longi tude 73 46.2' 

Expo ungava mines Limited  Nickel  Povungnituk  River Area, Wakehaa Bay 
Copper . r eg ion  

l a t i t u d e  61' 33.1' 
longitude 73' 28.2' 

Co. and o the r s )  
ïjay Zone 

l i l s p  zone 
Yvon Lake 
Synclinal  zone 
Igloo  Lake  zone 

At l an t i c  Iron Ores Limited 
subs id i a ry  of I n t e r n a t i o n a l   I r o n  - Ores L 

Iron 

Ir on 
Iron 
I r o n  
I r o n  
I r o n  

I r o n  

Roberts  Lake-Payne Bay area, Ungava 

' Lat i tude  - 
60' 04' 69' 45' 
60' 29' 70: 16' 
60' 27' 70 '37 '  
60' 20' 70: 30' 
60' 25' 70 10' 

Ford  Lake  Iron Range, Ungava 
l a t i t u d e  59°012*to 59' 80' 
longi tude  69 53' t o  70 15' 

100,000,CSO t ons  B 35.3X Fe 
200,00O,CQ3 locg tons  I 
100,CCO,C30 l o s s   t o n s  
2COBO00,CZ3 l c c z  tons  

c" 
N 

1OOIO0O,C~3 lon, 0 tons  O> 
I 

531,7OO,CZ3 10% tons  of 
prove: a r e  g rzd ing  35.72 
sohSle iron i n  8 zore ac.? 
225 n i l l i o n  tons of poss ib l -  
ore 

Ne*: UnCava Cower  Corporat ion Copper Leaf Bay arcad Ungava 
Lini tcd  (opt ioned  to  Imperial . . z i n c  . l a t i t u d e  59 020' 

S c u q  No. ,1 S i l v e r  
- O i l  L) Gold ' longi tude 69 55' 
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I r o n  h'astapoka  Islands 
Manganese l a t i t u d e  56' 25' 

longi tude  76' 40' 

Iron Belchet I s l a n d s  ' .  L i t t l e  Long Lac !!fr.es Linlted 
(acqulrcd  property f roo1 Belcher 
Kining  Corporation  Limited by 

Richmond Gul f -L i t t l e  Whale River Area 

Lat i tude   Longi tude  

55O 56.7' 76' 44.0' 578,690 0 1.26% Zn, 1.C;': 

fSO 57.5' 76' 48' 294,463 tC:s e 2.15% Zn, 0.72: 

56' 01' 76' 40' . . l32.560  toss C! 1.75% Pb 

Zinc 
Lead 
Zinc 

. Lead 
Lead 

Ruby Lake 
U 
Nancy I s l and  

Lake  Y!ntre 



. JP 
*=ber 

Conpany 
?finera1  Ccposit  Comod.~ty I Locat ion 

22 Ctcat  Ifinre I rcn Xlncs Ltd,  L i t t l e  I ron   Crea t  Nhale River  * 

Lonc Lac KI,, ! ; r i ~ h t  l!ary.tcavcs blL, l a t i t u d e  5So0O5' 
and t b l a r t i c  Cold F f c l d s  (qucbcc) L. longi tude 76 55' 

23 Duncan Range I ron Mines Ltd. Iron Duncan Lake 
l a t i t u d e  53' 31' 
l ong i tude  77' 41' 

. .  

About 1 b i l l i o n  tons grJdir.2 
appro% 3 7 f  Tc i n  3 Cc?ssics. 

An estfczzed 2 b i l l i o n   t o r s  . 
averogic:; 321: Te could be 
extracts ' ,  Sy c;cn p i t  rit.fr.3 
(surfzcz e:<;,lcretio;l icd?ca: 
300,GOO,2GCO cons of L,c-e- 
f i c i a r i = g  t ype   t acon i t e   o re )  

: lote:   Althcuzh  sedbcntary rocks i n   C o r t h e r n  Canada con ta in   su lphur   a s soc ia t ed  with gypsum p ie rcenen t  dozes is tke Arctic 
Is lands ,  Cozl, and soapstone,   these  mineral   producis  'nave not been   p lo t ted   on   the   nap  because they  a?;car t o  have 
no i u e d i a t e  econcalc p o t e n t i a l   a s  a source  of raw m a t e r i a l  f o r  shipping  from  the  North.  

Source: tiineral Resources  Branch,  Department of Energy, Mines and  Resources,  Ottawa. 
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Approxinacc Weight (1) 
(lb/cu.  f t . )  Comnon ShIpptnF ?lodes (3)  

I CJcmnd 1 t Y 
"" " - 
Ctyqwr orCs 120-150 ) Bulk Shiploads: 12,000 tons  

1 Parcels :  1,000-4,000 tons 
II Coppar conccntrates  100-110 ) D r u m s h g s :  50-1,000 tons 

Iron orc 

- I ron ore, crushed 

Lead ttres 

Lcad c onc cn t ra tee c 

' Kickel ores 
c 

4 Sickel   conccntraces  

120-180 ) 
1 

135-150 ) 

200-270 *) 

180-190 ) 

- 

150 1 
1 

110-130 . ) 

Zinc ore, crushed 160 1 

Zinc  concentrates 7s-80 ) 
- (2) ' 1  

Asbestos  orclrock 81  1 

Asbestas fibre 50 1 
P 1 

.' 1 

Shiploads to> 100,000 tons 

B'ulk parce ls  : 1,000-4;OOO tons 
Bagged and drum p a r c e l s  

Bulk parce ls  
Drum and  bagged pa rce l s  

(drum approx. 900 lbs . )  

Bulk  shiploads: 7-14,000 tons 
Bulk parcels:   1,000-5,OO~  tons 
Drums (approx. 600 l b s ) ,  bags 

Bulk  shiploads 
Pa rce l s  
Pa l l e t i s ed   bags  
Containerised  bags 

LI 

Weights can  vnry'considerably  depending on composition.  moisture  content,  
s l z e  d f s r r i l u t i o n ,  r , radc,   e tc .  ':!.re above f i jyrcs  arc an ind ica t ion   on ly ,  

ranges ind ica ted .  
c and c o r n d i t i c s  shipped from actual  mining  operations  nay fall outs ide   the  

(2) Zinc i s  of tcn   concent ra ted   wi th   l ead   to   p roduce  a lead/zinc  concentrate .  

Bags - p l a s t i c .   n u l t f v a l l   p a p e r ,   i n n c r l i n c d   c l o t h  
S a c b  - b u r l a p ,   c l o t h   v i t h  no i n n e r  lining 

Containcrs-) f l b r c g l a s s  re inforccd  plywood. 
I Crates - ) wood, A C C C ~ ,  aluminium a l l o y ,  

* Source: A-EC Corporation  publication,  1971. 
I 
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in 1972. Six  mines  produced  in  the Yukon, two open  pit  and 
four  underground.  Lead-zinc  accounted for 76% of  the  total 
production  value of $102,418,000  in 1972." In addition,  pro- 
duction  commenced  at  a  mine  located  at  Asbestos  Hill, 40 miles 
south  of  Deception  Bay,  on  Ungava  Bay  where  Asbestos  Corpora- 
tion  Limited  shipped  out 60,000 tons  of  asbestos  in 1972. 

MapIV-4,"Mineral  Potential  Map,  Yukon  and  Northwest  Territories" 
outlines  areas  in  which  continued  exploration  is  likely  to 
produce.more  showings  of  the  indicated  minerals.  Areas  marked 
rlltl are  those  most  favourable  and  those  marked "4" are  least 
favourable.  Priorities  indicated on the  Map  are  based on a 
combination of factors,  primarily  current  mineral  showings  and 
geological  structure.**  From  a  marine  trans- 
port  point of view,  the flltf rating  for  Cornwallis,  Little 
Cornwallis,  northwestern  Baffin  Island  and  the  northwestern 
Hudson  Bay  are  most  interesting.  Also  the t121t for  most of 
Ellesmere  Island  and  the  western  portion of Devon  Island. 
These  locations  of  potential  mineral  deposits  are  all in the 
eastern  Arctic  where  surface  vessel  transport of the  bulk  com- 
modity to market  may  be  feasible.  As  well,  areas of  high  poten- 
tial  located  near  a  large known deposit  add  to the feasibility 
developing  the latterYsince increased  reserves  will  add  to  the 
life  of  a  mining  project. 

4. Programs  Affecting  the  Rate  and  Patternoof  Resource 

There  are  many  research  projects  and  programs  (both  government 
and  industry)  which  affect  the  rate  and  pattern  of  non-renewable 
resource  exploration  and  development.  These  projects  and  prog- 
rams  are of interest  since  they  are  an  influence  on  potential 
demand for  marine  transport  infrastructure. 

a. Oil  and  Gas  Industry  Research  Activities 

Approximately  fifty-three  research-type  projects  connected  with 
o i l  and  gas  resources  were  initiated  or  continued  during 1972. 
Several  major  programs  consist of marine  seismic  programs,  such 
as ltPolarquestlt, a  three-year  program of reconnaissance  surveys 
in  the  Arctic  and  surrounding  waters. 

In,addition to  the  projects  referred  to  above  are  the  programs 
of the  Arctic  Petroleum  Operators  Association, ( M O A ) ,  an 

Exploration  and  Development  North of 60 

* DINA, North of  60' Mines and  Minerals  Activities, 1972, 
op. cit.,  p. 3 ,  7 ,  1'1. 

** McGlynn,  J.C.,"Non  Energy  Minerals",  Appendix  to:  McLaren,  D.J., 
tlNon-Renewable  Resources",  in  Science and t h e  North - A Seminar 
on  Cuidcljncs f o r  Scientific A c t i v i t i e s  i n  i lo r thern  ( :E?I l .x ia .  1972. 
Sponsowd by: 'l'he Advisory Co::mit;tee on Northern  Development, 

Mont Gabriel,  Quebec. (Ottawa: Information Canada, 19731, p. 163. 
The Sub-Committee on Science  and Technolocy, October 15-18, 1972, 



MAP SV-4 

MINERAL POTENTIAL MAP 
YUKON AND northwesi  TERRITORIES 

Key: a r e a s  marked i n d i c a t e  
a r e a s  most l i k e l y  to show 
more showings of  t h e   i n d i -  
ca t ed   mine ra l s ,  ranging to 
“4” which a re  least l i k e l y  
produce more showings  

Source:J.C.McClynn, "Non Energy 
Mineralstf ,   Appendix t o  
D.J.McLaren, D i scuss ion  
Pape r ,  "Non-Renewable 
Resources"   in   Sc ience   and  
the   Nor th ,  1972., p.135. 
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association  formed  in 1970 and  composed of twenty-four  oil 
companies  who  hold  permits in the  Beaufort  Sea  area.  During 
the  period 1970 to 1972, fifty-seven  APOA  projects  have  been 
completed  or  are  currently  underway  at  a  total  estimated  cost 
of $3.2 million.  These  projects  concern  ice  thickness  and  move- 
ments of near  shore  ice  in  the  Mackenzie  Delta  area,  as  well  as 
wind,  temperature  and  tidal  data.* 

b. DINA  Programs 

The  Development  and  Incentive'  Program  Section,  Northern  Natural 
Resources  and  Environment  Branch,  DINA, 

"initiates,  implements  and  maintains  policies, 
development  programs  and  projects  designed  to 
stimulate  the  exploration  for  non-renewable 
resources in the  Yukon  and  Northwest  Terri- 
tories. "** 

The  incentive  programs  consist  primarily of the  provision of 
infrastructure  and  direct  financial  assistance. , 

i. Infrastructure 

The  Northern  Roads Program, approved  in 1965, involved an 
annual  expenditure  of $10 million  for  the  period 1965 to 1975 in 
the'Nor-thwest  and  Yukon  Territories,  as  the  first  phase  in  a 
twenty-year  program  to  bring  permanent  roads to within 200 
miles  of  all  potential  areas  of  resource  development.  A  revi- 
sion  to  this  Program,  "Northern  Road  Policy 1971 t' was  approved 
in 1971, and  incorporated  changes  in  policy  suggested  by  six 
years  experience in administering  the  program.  The  revised 
policy  provides  for  conservation  measures  to  protect  the  northern ' 

territorial/private  interests  and  were  defined  according  to  the  two 
categories  of  roads,  Communication  and  Network  Roads  and  Lateral 
Roads.  The  former  provide  a  primary  network of roads  in  the NWT 
connecting  with  the  provinces  and  consist of trunk highways  and 
secondary  trunk  roads  and  airport  roads.  Their  initial  cost  is 
paid  completely  by  the  Federal  Government  who  also  supply 85% of 
the  maintenance  costs,  and  the  Territorial  Government 15%. 
During  the  period 1965 to 1972, 836 miles  of  new  roads  at  a 
cost of  $77.7 million  have  been  constructed.  Current  projects 

/ land  environment  and  cost-sharing  formulas  between  federal/ 

* DINA, North of 60' Oil  and  Gas  Activities, 1972, OP. tit. 
p. 31. 

c 
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are  the  365-mile  Dempster'  Highway  from  near  Dawson  to  Arctic 
Red  River,  and  the Mackenzie Highway  of  which  a  296-mile  section 
from  the NWT Alberta  border  to  Fort  Simpson  has  been  comp- 
leted.  The  Mackenzie  Highway will eventually  run  down  the  Mac- 
kenzie  River  Valley  to Inuvik (964 miles)  and  will  terminate at 
Tuktoyaktuk for a  total  mileage  of 1,049 miles. 

Lateral Roads are  those  leading  from a Communication  and  Network 
Road to a  resource  exploration  or  development  location,  and  the 
cost-sharing  subdivision  of  this  road  type  is  as  follows: 

Tote  Trails  are  constructed by the  resource 
developer  to  provide  access  to  a  resource 
property  in  the  exploration  or  development 
stage.  The'grant  may be up  to 50% of the 
construction  cost  to  a  maximum  contribution 
of $20,000. 

Initial  Access Roacts are  more  cost3y  roads 
to  provide  access  to  resource  properties in 
the  exploration or development  stage.  The 
grant may be  up  to 50% of  construction  cost 

projects  in  the  exploration  stage  or $500,000 
for  projects in the  development  stage.  Up 
to 1972, $428,427 had been  spent  on  initial 
access  roads  in  the  Yukon  Territory. 

Permanent  Access  Roads  lead  from  the  nearest 
permanent  road  to  a  resource  development in 
the  production  stage.  The  grant  may  be  up 

contribution  of $40,000.* 

- to a maximum  contribution of $100,000 for 

to 66% of the  construction  cost  to a maximum 

The  Northern  Resource  Airports Program was  approved  in 1965 and 
I t i s  a  cost-sharing  scheme  for  constructing  small 
airports  to  provide  access  to  non-renewable 
resources,  exploration  and  development  sites, 

portation  facilities. "** 
tourist  development  sites  and  to  improve  trans- 

There are  two  categories of airports  under  this  program. In 
the  first  category  Government  assistance  is  available  for 50% 

** Ibid., p. 32. 
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of the  cost of an  exploratory  airport  up  to a maximum  contri- 
bution of $20,000. In the  second  category  the  Federal  Govern- 
ment  may  contribute 5@6 of  the  cost  up  to a maximum of 8100,000 
per  airstrip o r  airport  built in  connection  with  the  pre-pro- 
duction or early  production  stage  of  natural  resource  exploita- 
tion.  By  mid-1973  nineteen  airstrips  at a cost of $271,679 
were built  under  this  program. 

The  Remote  Airports  Program  is  also  administered  by  this 
Section,  but  it  is  more  population  rather  than  resource  orien- 
tated  and is .designed 

“to  provide  small  isolated  communities,  not 
warranting  normal  airports  for  scheduled 
airline  services,  with  gravel  all-weather 
airstrips, 3,300 feet  in  length  capable of 
meeting  the  essential  educational,  health 
and  emergency  requirements of the  community.“* 

The  program  entails  construction of eleven  airports  during the 
period 1969 to 1979 at an estimated  cost of $6,167,000. DINA 
sets  the  priorities  and  the  actual  construction  is  supervised 
by the  Ministry of Transport.  Since 1969 airports  have  been 
constructed  at  Pangnirtung,  Baffin  Island  and  Old  Crow,  Yukon 
Territory  and  airports  at  Fort  McPherson,  Whale  Cove  and  Cape 
Dorset a c e  under construction.  Construction  is  scheduled  to 
begin  before 1975 at  the  remaining  communities  of  Eskimo  Point, 
Aklavik,  Chesterfield  Inlet,  Pond  Inlet  and I g l o o l i k .  

Direct  Financial  Assistance 

The  Northern  Mineral  Exploration  Assistance  Program  is  designed . to  encourage  mineral  exploration  activity in  the  Yukon  and  North- 
west  Territories.  Maximum  assistance  to  a  single  applicant  for 
one  or  more  exploratory  programs is limited  to $50,000, not  to 
exceed 40% of the  cost of the  exploration  program.  During  the 
period 1967 to 1972, 176 corporate  applicants  have  applied  for 
assistance  and $3,613,773 has  been  paid in grants. In addition, 
payments  of $9,022,500 have  been  made f o r  o i l  and  gas  explora- 
tion  in  the  Arctic  Islands.** 

* DINA,  North of 60’ Mines  and  Minerals  Activities, 1972, 
op. cit., p. 33 .  

** Ibid.,  p. 31-33. c 
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B. PROPOSED SYSTEMS 0F.TRANSPORTING RESOURCES OUT OF THE NORTH 
In t roduct ion  

I n   l a t e  1973  and  early  1974,  the  Federal  Government rece ived   the  
f irst  formal   proposals   for   resource  product ion  and  t ransport  t o  
market f o r   l o c a t i o n s   n o r t h   o f   t h e  Arctic C i r c l e .  

I n  l a t e  1973, Mineral.  Resources  International  submitted a pro- 
p o s a l   f o r   f i n a n c i a l   a i d   t o   e w l o i t  a lead-zinc  deposit  a t  
Strathcona Sound on  northwestern  Baff in   Is land,   and  in  March 
1974 Canadian  Arctic Gas Pipeline  Limited  submitted an appl ica-  
t i o n   t o   b u i l d   t h e  Mackenzie Val ley   gas   p ipe l ine   f rom  the  Mac- 
kenzie   Del ta   to   southern  Alberta .  The c a p i t a l   c o s t  and t h e  
environmental  impact  differ  enormously  between  the  two'projects. 
The fac tor   they   have  i n  common is that t h e y   a r e   t h e  f irst .  The 
Strathcona Sound p r o j e c t ,  i f  car r ied   th rough,  w i l l  c r e a t e  a 
Precedent   in   t e rms  of  t h e   e x t e n t  of  government f inanc ia l   involve-  
ment  and t h e   c o n d i t i o n s   a t t a c h e d   t o  t h i s  involvement. Government 
f i n a n c i a l   p a r t i c i p a t i o n  w i l l  imply some po l i cy   dec i s ion  as t o  
t h e  manner that  non-renewable  resources i n   t h e   A r c t i c   I s l a n d s  
a r e   t o  be  exploited.  

The p r inc ipa l   imp l i ca t ions  of the   S t ra thcona  Sound p r o j e c t  are 
r e l a t e d   t o   t h e   c o n t r i b u t i o n   o f   t h e   p r o j e c t  t o  t he   r eg iona l  
economy, spec i f ica l ly   dura t ion   of   the   p ro jec t   and  employment of 
na t ive   peoples ,  a s  we l l   a s   bene f i t s   ga ined  on a n a t i o n a l   s c a l e  
due t o  use of domest ic   vesse ls ,   poss ib le   re f in ing  of  the   minera ls  
and  use  of  Canadian  supplies  for  townsite  construction. MOT 
f i n a n c i a l   a s s i s t a n c e   f o r  a s i n g l e   u s e r  wharf f a c i l i t y   f o r  concen- 
t r a t e   l o a d i n g  would c r e a t e  a precedent.  The Strathcona Sound 
p r o j e c t  i s  important more due t o  i t s  implicat ions f o r  northern 
mar ine   t ranspor t   deve lopnent   po l icy ,   ra ther   than   the   cargoes  
invo lved   o r   t he   cos t  of p a r t i c i p a t i o n   i n  the bui ld ing   of   the  
wharf f a c i l i t y .  

Implications  of  the  Mackenzie  gas  pipeline  are  broader  and 
include  environmental   impact,   the whole  enormously c o n t r o v e r s i a l  
energy  supply  question  and  the  social   and economic b e n e f i t s  of 
development  on a reg iona l   and   na t iona l   sca le .  If t h e   p i p e l i n e  
is approved,   potent ia l   supply  cargo  t ransport  by water   over   the 
estimated  two-year  construction  period w i l l  be  double  present 
t r a f f i c  on t h e  Mackenzie. 

1. Marine  Transport  Implications of  the  Locat ion of  Arc t ic  Oil, 
Gas and  Mineral  Resources 

Maps IV-5 and IV-6 i l l u s t r a t e   t h e   l o c a t i o n   o f   A r c t i c   r e s o u r c e s  
wi th   respec t   to   genera l ized   ice   condi t ions .  Known l a rge   Arc t i c  
minera l   o re   depos i t s  a re  located  a lmost   without   except ion  in  
a r e a s  of f i r s t - y e a r   i c e ,  whereas o i l  and  gas   wel ls   in   the Arctic 
I s lands   a re   loca ted   in   a reas   o f   mul t i -year   i ce .*   Genera l ly  

* See  Appendix 6 ,  l'Ice Glossaryf f   for   def in i t ion   o f   t e rms .  
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MAJOR k N O V  
Reported Grade 

of Ore r Region  Reserves 
oE Ore 

. .-+Xillion  Tons) 

ASBESTOS 
Ungava. Que. - in 18.7 High 

production.  Grade 

I €!ox 
E. Xelv l l l e ,  

If. Kelv i l l e ,  

- 

TASLX Il4 
ARCTIC MINERAL ORE DEPOSITS .. 

I 
I COPPER, ZIKC, L E b ,  COLD, SILVER 

Chart Reported  Cradr 
Letter Region  Reserves  of Ore . 

.. . OF Ore 
I .  (Mil l ion Tans) 

' K Coppemine  River, 5 2.5% CG 
i X.W.T. 
I 
i L ' High  Lake, N.W.T. 
I .  

N.W.T. 1,139 . 25-352 Fe . 1 
h'.k'.T. 3,352. .  35-40; Fe 

Ungava,  Que. ' 695 35%  Fe 

581 35.7% Fe Lagava, Que. 

Lagava, Que. ' 266 21-31:! ". Fe 
'Bzffin Islead, !%ry River  135 691  Fe i . Q 
Enffin IslenC, Eqe Bay 500 352 Fe 

Baffin  Islend,  Hobart  10 30-70f Fe , 

N 

, p  - 

I s l and  \ 
i~ . . I  s 
I 
i 

l 

I T  I 

5 3.52 CU, 2.46% Zn* 
0.23 oz./tcn Au 

L i t t l e   C o r n w a l l i s   I s l a n d  24 20f. c c 3 i n e d  Pb + ZJ 
Strathcona Sound, Baf f in  12  8.8: Zn, 1: Pb, 

Is land  1 .3   oz. l ton Ag 

Ungava, Que. 4 1.34: Co, 1.X Zn. 
0.0iï;: oz.lton Au 
& 0.5; oz./ton Ag 

4.7 CU,  73, & hg 
valued a t  
$15.30 Fer ton  

i 
l u ,  

I 
P w 

I 

NICKEL 

Ungava, Payne Bay, no t  1: cc?=5fzed Cu-Xi 

Ungava, Deception 19 1.53: - 3.0C.Z Ni, 

(sum of 5 i nd iv idua l  

- 
Que known 

Mver   reg ion  0.70: - C.78.? .CU 

discover ies )  

CRASD TOTAL - 6,790.4  

Source: Northern Associates (Holdings) 
Ltd . ,  Arctic Resources By Sea, 
1973 
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speaking,  surface  commercial  shipping is' only feasible for a 
navigation season  beyond  a few weeks  in  areas of first-year  ice. 
This  factor  has  resulted in general  recognition  that  outward 
mineral  transport  in  the  eastern  Arctic  will  be  by  vessel  and 
that  oil  and  gas  transport  will  be  by  other  modes.  Pipelines 
have  had  the  most  consideration,  but  semi  and  fully  submersible 
vessels,  large  aircraft  and  railways  have, or are,  all  being 
considered  as  means of  transporting  oil  and  gas  to  market. 

Maps IV-8 and  IV-9  illustrate  the  relationship  between  ice  condi- 
tions  and  resource  location in terms  of  specific  navigation  seasons.. 
The geographical  limits of the  Safety  Control  Zones of the  Arctic 
Waters  Pollution  Prevention  Act  are  based  upon  ice  and  weather 
conditions.  Generally  the  higher  the  number  designating  a  zone, 
the  less  severe  are  the  ice  conditions.  Comparison  of  oil  and 
gas  discoveries  with  the  zonal  division  show  all  the  Arctic 
Island  discoveries  to  be  located  in  Zones 1 or 3. The  Mackenzie 
Delta  oil  and  gas  is  located  in  Zone 12, hut  it  was  decided  by 
Humble  Oil  after  the  voyage of the S.S. Manhattan  through  the 
Northwest  Passage  from  the  Prudhoe  Bay  area  to  Eastern  Canada, 
that  for  the  amounts  of  oil  present,  pipeline  transport of the 
oil to market  had  an  economic  edge  over  vessel  transport.  The 
mineral  deposits  are  located  in  Zones 5 to 15, indicating  less 
severe  -ice  conditions, a consequently  longer  navigation  season 
and  marine  transport  therefore  potentially  feasible. 

2. Speci f ic  Developnent  ProDosals Oil and  Gas 

Map IV-?  and  Table  IV-6  summarize  specific  proposals  for  pipeline 
or vessel  transport of oil  and  gas  from  the  Mackenzie  Delta  and 
Arctic  Islands  to  markets.  Recent  developments  have  erased  the 

transport  Prudhoe  Bay  oil  by  a  trans-Alaska  pipeline  (the 
Alyeska  Pipeline  Service  Company  line)  to  the  ice-free  port  of 
Valdez  to  be  shipped by tanker  to  the  northwestern  United  States, 

.Canadian  oil  has  been  discovered  to  justify  a  pipeline  along 

prospect  of  a  Mackenzie  Valley  oil  pipeline,  since  a  proposal  to 

has  received  approval f rom the U.S. Congress.  Not  enough 

the  Mackenzie  Valley  to  carry  only  Canadian  oil. 

L The  Canadian  Arctic  Gas  Pipeline  Company  Limited*  is  a  consortium 

* The members  are:  Alberta  Gas Trunk Line Co. Ltd.,  Alberta 
Natural  Gas  Co.  Ltd.,  Atlantic  Richfield Co.,  Canada  Development 
Corp., Canadian  National  Railway  Co.,  Canadian  Pacific  Invest- 
ments  Ltd.,  Canadian  Superior  Oil  Ltd.,  Canadian  Utilities  Ltd., 
Colorado  Interstate Corp., Columbia  Gas  Transmission  Corp., 
Consumers' Gas.Co., Gulf  Oil  Canada  Ltd.,  Exxon  Co.  USA,  Imperial 
O i l  Ltd.,  Michigan  Wisconsin  Pipe  Line  Co.,  Natural  Gas Co. of 
America , Northern and Central Gas Corp. Ltd. ,  Northern  Natural 
Gas  Co.,  Pacific  Li  hting Gas Development  Co.,  Panhandle  Eastern 
Pipe  Line  Co.  (Ohio7 , Texas  Eastern  Tl-ansmission Corp. , Trans- 
Canada  PipeLines  Ltd.,  Trans  Continental  Gas  Pipeline  Corp., 
Union  Gas  Ltd. 
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MAP IV-? 

PROPOSED transportation SYSTEMS 
FOR ARCTIC OIL AND GAS 

Source: Judith Maxwell, from 
the Arctic:  Facts and Issues, 
.(Montreal: The C .U. howe 
research Institute, 1973 
p.  33. 
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Possible  timing 

Research effort 

State of tech- 
nology 

Route 

Distance 

Capacity 

Capital cost 

Construction 

Gravel needed 

Permanent jobs 

Ecological 
considerations 

TABLE IV-? 

SUMMARY OF alternative SYSTEMS OF 
transporting OIL AND GAS from THE 

ARCTIC mainland AND ISLANDS TO MARKET 

Potential Transportation systems 

Arctic Gas pipeline 

Perhaps begin by late 1976. 
when  government  approvals are 
given 

$60-70 million in testing, 
research  and preparation of 
application 

Pipelines are proven, but new 
techniques needed for perma 
frost 

Mackcnzie Delta to U.S. 
border with branch to  Prudhoe 

Z , S O O - ~ , O O O ' ~ ~ J ~ S  

Bay 

4 billion cubic feet per day 

$5.4 billion (current dollars) 

Five years: two for main 
line  plus  three more for branch 
and extra compression. maxi 
mum employment. 6.000; 
average, 5,030 to 6,000 

n.a. 
600 in Canada. 100 in Alaska 

Cold buried  line  should not 
melt permafrost if properly 
constructed and maintained 
revegetation should cover 
trench careful techniquest 
for stream crossings needed 

Mackenzie Valley Oil pipeline 

Not until  more 0.1 is found in 
Delta or Alyesk- line  is blocked 
in courts 

$7 million in testing  and 
research. Report issues Do 
cember 1972 

Pipelines are proven,  but new 
techniques needed for perma- 
frost 

Prudhoe Bay to Edmonton, 
connecting with existing lines 
to Chicago area 

2,500-3,000 miles, including 
connection 

1.8 million barrels  per  day 

$3.38 billion (1972 dollars) 
to Edmonton  only 

2% ycars: 17,500 man-years 

41.6 million cubic  yards 

600 
Insulated hot linc on gravel 
pad. 360 milrs to bc elcvatcd 
where permafrost is  ice-rich. 
Risks of heat loss and conse 
quent erosion. careful 
techniques for stream crossings 
needed 

Source: Judi th  Maxwell, energy 
From t h e  Arctic: Facts 
and Issues, [Montrzal', 
The owe Research 
I n s t f d k e f  1973) p .  43-45, 



Possible timing 

Research effor t 

state of 
technology 

Rou to 

Distance 

capacity 

Capital cost 

Construction 

gravel needs 

permanent jobs 

Ecological 
considerations 

Tankers 

Not  until more oil is found. 
Then more  design work is 
needed  possibly  taking 
hvo ycars 

$40 million on S.S. 
Manhattan’s experimatal 
VOY ages 
Further design work required 

From oil fields to Unitcd 
States,  Canada, or Europe 

Variable 

.2SO.OOMcadwcigl~t-ton  ship 
could  carry 16 million barrels 
per year to U.S. east  coast 

Ships  up  to $80 million 
each.  terminals could be 
very  expensive 

Depends on shipyard 
capacity.  Probably 3-4 years. 
Tcrminals - not known 

Limited amounts for 
terminal  tank  farm 

Not known 

Risk of damage to ship or 
termind, leading to syills 

Submarines 

Not  until more oil is found. 
Thcn  extensive  feasibility 
studies to create  design for 
prototypc - possible fic years 

Not  known 

No  prototypc has been pro- 
dueed 

From oil fields to Unitcd 
s ta tes  canada or Europe. 
possible staging depot at 
greenland for transfer Lo 
conventional tankers 

Variable 

250,000-dcad\veigi~t-ton ship 
could carry 28.5 million 
barrels per ycar 

Ships - SR00 t o  $1.200 pc‘r 
DUT. Tcrnlinals  could be 
wry  expensive 

Depends on shipyard  capacity. 
Probably 4-5 pears 

Limited amounts for terminal 

Not known 

Risk of damage  to nucleu ship 
or terminal,  lcading  to spills 

e 

L 



a r c i c  Oil Railway RC-1 Aircraft (for LNG) 

Lengthy  feasibility studies 
needed  before construction 
of prototype aircraft - could 
takd more  than five years 

Possible timing More fcasibility studies under 
way 

$2 million spent to datc. 
$10 million  needed  for  next 
round 

Research effort $1 million spent.  hnothcr' 
$1.5 million study under way 

State of 
technology 

Planes  would use existing 
engines  and  elcctronics. but 
no plane  this large has ever 
been built 

Railways  over similar terrain 
arc  operating  but no cspcri- 
ence with  ice-rich  permafrost 

Route Prudhoe Bay to Trout River, 
WVT. Transfer IO oil pipclinc 
to Ednlonton and United 
States 

1,240 miles plus at least 
1,500 ndcs  of pipclinc 

2 million  barrels  per day, 
with possible expansion to 
6 million  barrels per day 

King Christian Island to 
Moosonce. Ontario, or 
Winnipeg. transfer to pipe- 
line to Toronto or Chicago 

distance 

Capacity 

1,700 miles plus at  least 
1,000.milc  pipclinc 

Each  aircraft: 46 million 
cubic  fcet. 
34 planes: 3 billion  cubic 
feet per day 

First  aircraft - SI billion 
(1971 dollus) 
Others - $SO million each 
Tern~jnals - S 1 billion or so 
Piprlinc  conncction - not 
known 

$2.4 billion (1971 dollars) 
plus cost of oil pipclinc from 
Trout Kiver south 

Capital cost 

Five years; employment of up 
to 2,000 men. 10,OdO men a t  
peak of construction 

395-505 million cubic yards 

Not known Construction 

Not  known - but substantial 
amounts needed for runway 

Gravel needs 

4300 
Railway bcd would avoid 
cot~tnct bctwccn oil and prrma- 
frost. Risk  of derailment 3nd 
of wildlifc disruption by frcquent 
~ a i n s .  Careful techniques Cor 
stream crossings necdcd 

Permanent jobs 

Ecological 
considerations 

Not known 

Risk of an air crash in a 
remote  place. Avoids both icc 
and  permafrost 

. 
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of twenty-seven  companies,  sixteen of which  are  major  American 
producers  and  distributors  of  natural  gas.  Eleven  of  the 
companies  are  majority  owned  by  Canadians,  five  have  some 
Canadian  interest  and  the  remaining  eleven  are  totally  foreign 
controlled.* 

On  March 21, 1974,  Arctic  Gas  filed  initial  applications  with 
the  National  Energy  Board  and DIWA to  build a gas  pipeline  from 
Prudhoe  Bay/Mackenzie  Delta  south t o  the  Canada - U . S .  border. 
Cost  of  construction  is  estimated  at $5.7 billion  for  the 2,435 
mile line. If approved,  construction  would  begin  during  the 
winter of 1976-1977 with a projected  completion  date  of  mid-1979. 
About 8,000 men  would  be  employed  during  the  construction  stage, 
and  about 700 men  would  be  employed  permanently  after  completion.** 
Mackenzie  Delta  gas  would  begin t o  flow  in mid-19'78,  Alaska  gas 
the following  year. 

A similar  problem  exists for the  Arctic  Gas  pipeline as  for  the 
Mackenzie  Valley  oil  pipeline,in  that  Arctic  Gas  needs  the 
Prudhoe  Bay  gas in order  to  obtain  sufficient  quantities of gas 
t o  make  the  pipeline  economically  feasible.  Arctic  Gas  cannot 
remove  any  gas  from  the  Prudhoe  Bay  field  until  oil  production 
begins.  Only  one-third  of  the  estimated 26 trillion  cubic  feet 
of the  gas  at  Prudhoe  Bay  can  be  removed  during  the  early  years  of 
production,  estimated to commence  in 1978. The  permitted 
extraction  rate of the  remaining  gas  will  be  decided in 1978 - 
by &he Alaskan Conservation  Board  after  oil  production 
commences. *** - .. 

I 

.7 

Arctic Gas plans  to  build a forty-eight-inch  natural gas pipe- 
line  to  transport 4.5 billion  cubic feet-per day; so the  fields 
in the Mackenzie  Delta  would  have  to  produce 1.64 trillion  cubic 
feet  per  year (4 .5  billion x 365) to  keep  the  pipeline  working 
to  capacity.  If  the  line  were to operate  for  twenty-two  years, 
then 36 trillion  cubic  feet (22 x 1.64 trillion)  would  be  the 
threshold  volume of gas,  ie. the amount  of  gas  to  fill a pipe- 
line  for  its  operating  life.  About  one-half o f  the 36 trillion 
cubic feet is  expected  to  come  from  Prudhoe Bay, so Arctic  Gas 
would  require  about 10 trillion  cubic  feet  of  gas  in  order  to 
proceed  with  the  pipeline.  The  president of Gulf Oil  announced ' 

that  Mackenzie  Delta  gas  discoveries  are  "believed  to  be 
approaching  the  15 - 20 trillion  cubic footfr level  in a speech 
to  the  annual  meeting  of  shareholders  on  April  26, 1973.**** 

* The Citizen,  March 21, 1974. 

** Judith  Maxwell, op.  cit., p.  43. 

+** Ibid.,  p. 34. 

**+* Ibid. , p. 23 and 28. 
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Federal  Government approval   for   the   p roposed   p ipe l ine  is a two 
par t   p rocess .   Arc t ic  Gas submission of  supporting  documents 
deal ing  with  environmental   impact ,   regional ,   social   and economic 
impact ,   engineer ing  s tudies  and  assessment   of   a l ternat ive  routes  
w i l l  i n i t i a t e   t h e  f irst  stage  of  governmental   consideration  of 
t h e   p r o j e c t .  D I N A  hearings  conducted by Tom Berger, a Supreme 
Court  judge, w i l l  consider   publ ic   opinion  on  grant ing  of   the 
right-of-way t o   t h e   p i p e l i n e  company. 

The right-of-vay  must  be  granted by DINA before   the  second  s tep 
i n  governmental  procedure  can  be  und-.rtaken. If right-of-vay i s  
granted ,   the   appl ica t ion   goes   to   the   Nat iona l   energy  Board (NEB) 
f o r  a cer t i f icate   of   publ ic   convenience  and  necessi ty .  A t  t h i s  
p o i n t ,  Arctic Gas i s  r equ i r ed   t o   f i l e   t he   r ema in ing   suppor t  
documents on nationa1,economic  impact,  supply  and demand pro- 
jec t ions ,   f inanc ing   procedures ,  t a r i f f  s t r u c t u r e s  which a r e  
a f f a c t e d  and c o s t s  of se rv ic ing .   (For   the  US por t ion   o f   t he  
p i p e l i n e ,  similar procedures  are  required  before  the  Department 
of t h e   I n t e r i o r  and The Federal  Power Commission.) 

The National  energy  Board's  recommecdation  on  the  pipeline w i l l  
be   tabled  in   Par l iament  i f  t h e  recommendation i s  p o s i t i v e ,  
r a t h e r   t h a n  going d i r e c t l y   t o   t h e   C a b i n e t   f o r  a f i n a l   r u l i n g .  
I f  t h e  NFB t u r n s  down the   app l i ca t ion ,   t he   Cab ine t  has no autho- 
r i t y  t o  approve it. However, t h e   p i p e l i n e   a p p l i c a t i o n   h a s   b e e n  
made with a spec i f i c   cons t ruc t ion   s chedu le   i n  mind so  the   t ime 
ava i l ab le   fo r   pub l i c   deba te  on t h e   s u b j e c t  w i l l  be  l imited.  

Oppos i t i on   t o   t he   p ipe l ine   p ro j ec t  is centered  around  problems 
with  Indian  land  claims  and  environmental   concerns 

A fo rma l   i n t e rven t ion   aga ins t   t he   p ro j ec t  i s  expected t o  be 
f i l e d   d u r i n g   t h e   n e x t   t h r e e   o r   f o u r  months  by two native  groups: 
the  Indian  Brotherhood of t he   Nor thwes t   Te r r i t o r i e s   ( cons i s t ing  

t h e  committee f o r  Or ig ina l   Peoples   en t i t l ements  (COPE)  who 
represent   Ind ians ,  Eskimos  and  Métis  on t h e  Mackenzie  River 
Delta. I n  a cour t  b a t t l e  i n  7973, t h e s e  two nat ive  groups 
g a i n e d   t h e   r i g h t   t o   f i l e  a l e g a l   d e c l a r a t i o n   o f   i n t e r e s t   a g a i n s t  
4OO,r>OO square  miles of  land i n  t h e  NWT, i n c l u d i n g   t h e   e n t i r e  
right-of-way fo r   t he   p roposed   p ipe l ine   rou te .  

A t  the  opening of  t h e  5 l s t  sess ion  of t he   Counc i l   o f   t he   no r th  
wes t   Ter r i to r ies ,   , JeanChré t ien ,Minis te r   o f  DINA, emphasized 
t h a t   t h e r e  would be a negot ia ted   se t t lement  of na t ive   l and  
claims, and D I N A  was ready t o  negotiate  immediately:  however, 
the   na t ive   peoples  had asked f o r  more t i n e   t o   p r e p a r e   t h e i r  
claims. The Minis ter   re jected  the  suggest ion  that   development  
should   be   ha l ted   un t i l   the  claims a r e   s e t t l e d ,  and  emphasized 
that t h e  need t o   c r e a t e  employment oppor tun i t i e s   fo r   no r the rne r s  
w i l l  cont inue   to  be t h e  most pressing  chal lenge  for   both  Federal  

of t r e a t y   I n d i a n s   l i v i n g   a l o n g   t h e  Mackenzie  River) ; and 
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and territorial  governments.* 

Environmental opposition to  the  pipeline  proposal  has  been 
expressed  by  the  Canadian  Arctic  Resources  Committee,  a  pri- 
vately funded academic-dominated  organization  with  national 
membership,  who  are  also  preparing a formal  intervention  against 
the  pipeline application Pollution  Probe,  an  environmental 
group  based  at  the  University of Toronto  are  preparing  opposi- 
t i o n  to  the  application,  to  be  presented  at  the  NEB  hearing 
stage. 

Prime  Minister  Trudeau  has  given  qualified  support  for  the 
project,  stipulating  that  ecological  and  social  issues  must  be 
cleared  up  before  the  project  is  finally  approved.  The New 
Democratic  Party  have  opposed  pipeline  construction  before 
settlement of outstanding  native  land  claims.", 

Arctic  Gas  have  carried  out  the  most.  extensive  environmental 
.impact  studies  ever  conducted  by  private  industry.  About $50 
million  has  been  spent  by  the  consortium  on  studies  since 1967, 
and  a  further $20 million  will  be  spent  before  construction  begins. 

An application  by  a competing group, El Paso Natural  Gas  Company, 
is expected  this  summer  for an  Alaskan  gas  pipeline  paralleling 
the  trans-Alaska  oil  pipeline.  The  gas  would  be  carried  by 
pipeline,  liquified  at  the  terminal  point  and  moved  to  west 
coast  ports  by  tanker.*** 

In 1972, the  Polar  Gas  Project  was  set up to  study  the  possibility 
of  pipeline  transportation  of  gas  in  the  Arctic  Islands  to  market. 
TransCanada  PipeLines  Limited,  Canadian  Pacific  Investments  Limited 
and Temeco Oil  and  Minerals  Limited,  a  subsidiary  of  Tenneco  Inc. 
of Houston,  Texas.  Panarctic  has  already  surveyed  most of the  route 
from  King  Christian Island to  the  mainland. If a  method could be 
found  of  pipelining  the  gas  to  the  Roothia  Peninsula,  the  line  could 

with  little  permafrost  problems.  Exploitation  of  the  gas  finds  in 
the  Arctic  Islands  have  a more distant  time  frame  than  the  Delta  gas, 
since  insufficient  gas  has  been  found****and  depths  between  the  Arctic 
Islands  are  up  to l,OOOt,beyond  the capability  of  present  pipeline 
technology.  The deepest existing  undersea  pipeline  is  in 800' of 
water. A IO-year  period  has  been  estimkted  ne=.essary to develop 
Arctic  inter-island  pipeline technology.*****Application is expected 
for  the  Polar  Gas  pipeline  no  earlier  than 1976-77. By  the  end  of 
1974, the  consortilm  hopes  to  have  obtained  sufficient  information  to 
decide on which  side of Hudson  Bay  the  pipeline  will  be built.****** 

then  te  laid  down  the  coast  of  Hudson  Bay  which  is  rocky  terrain 

* 

** 
*** 

**** 

* * Y * *  
*c-rc*.ic** 

Reporting  on  a speech given  by JeanChretienin Yellowkn3fe  at  the 
opening  of the 5lst  sessior.  of  the  Council of the NWT, in  the 
article IlEl Paso  Liquifaction  Plan  Threat  to  Mackenz.is  Lineft,Oilweek, 
January 28, 1974, p. 1 5 .  
Steve  Hume,  fpPipelint?  Through  Arctic  Faces  Formidable  Hurdles", 
The Citizen,  April 17, 1974. 
rGas Pipelin3  Application  Expected  in 2 Weeks",  The  Citi?en,March 1/74. 
Discoveries in Arctic  Islands t o  end of 1973  are  estimated  at 1 / 3  the 
threshold  reserve:;  nt?cessrwy f o r  a pipeline. Frox a  talk  by A .  Digby 
Hunt, A i i i b l ,  Northern Affai?s, DlillA, at a Canadian  National  Energy F'orüm 
Winnipeg,  Oilweek,  Febru$?ry 25, 1974, p. 12. 
Judith Maswc:Ll, op. cit., p .  30 and 37. 
Pritchard, T. ':Poiax- Gris 'wants lo Avoid Coni.ruversy,  Just  Develop 
Pipeline", Eh? Cit.i zen, April 4, 1974, 
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Feasibility of surface  tanker  transport of oil  and gas from the 
Arctic  Islands  depends  on  resource  location. If sufficient 
quantities  were  found  in  the  eastern  areas  of  the  Arctic,  tanker 
transport  would  be  a  logical  alternative,due  to  less  severe  ice 
conditions.  Availability  of  deep  water  sites  for  tanker  termi- 
nals  (large  tankers  can  require up to and exceeding 100 ft.  of  water) 
would  be  the  next  consideration.  The  usual  solution  for  loading  tankers 
at  shallow  harbour  sites is runqing-a pipeline  out  to  deeper  water 
where  the  tanker  loads.  This  may  be  impractical  due  to  possible 
ice  action on the  pipeline. 

In the  northwestern  portion of the  Arctic  ,surface  tanker  .trans- 
port  is  not  feasible  due  to  the  severity of the  ice  conditions. 
In this  area  transport  by  semi-submersible  vessel  and  submarines 
has  been  considered as well  as  giant  aircraft.  Table IV-6 details 
estimates of cost  comparisons of the  different  modes, meir 
relative  cargo  capacities  and  research  done  on  each  mode.  Tanker 
transport  is  the  least  expensive,  but  appears  to  be  the  least 
likely  to  be  used,since  all  the  oil  and  gas  discoveries  to  date 
have been in the  northwestern  Arctic  Islands,  with  the  exception 
of one  oil  well on Ellesmere  Island. In addition,  Map IV-3 
.Wanadals Petroleum  Basins"  illustrates  that  the  petroleum 
basins  in  the  Arctic  Islands  are for the  most  part in the 
western  and  central  islands,indicating  a  proportionately 
smaller  chance  of  discovering oil and  gas  in  eastern  regions 
where  the  ice  conditions  are  less  severe. 

3. Research on Arctic  Tanker  TransDort  and  Marine  Terminals 

The  voyages  of  the S.S. Manhattan  in 1969 and 1970 were  made 
with  the  objective  of  discovering  whether  transport  of  Prudhoe 
Bay  oil  by  surface  vessel  through the Northwest  Passage  was 
technically  and  economically  feasible,and  whether  vessel  trans- 
port.was cheaper  than  the  proposed  trans-Alaska  pipeline  from 
Prudhoe  Bay  to  Valdez.  Humble  Oil  and  Refining  Company  (now 

tions of the  hull  were  strengthened  and  an  icebreaking  bow  was 
added.  After  refitting  ,the  IfManhattan"  was  about 120,000 dwt 
with  a  total  shaft  horsepower  of 43,000. Total  cost o f  the 
experiment  was $40 million. 

The "Manhattan11  made  two  voyages. The first  was  from  late 
August to  the end of  November 1969 (when  ice  conditions  were 
least  severe),on a route  from  the  east  coast  of  the U.S. through 
the  Northwest  Passage  to  Point  3arrow  in  Alaska  and  back  again. 
She  was  accompanied  by  the  C.C.G.S.  "John A. MacDonaldf1  on  the 
first  voyage  and  by  C.C.G.S.  "Louis St. Laurant"  on  the  second 
voyage  in 1970. The  second  voyage  was  made  in  April  and  May 
when  ice  conditions  were  at  their  most  severe  and  the  "Manhat- 
tan"  operated  in  the  general  area  of  Lancaster  Sound  and  the 
north  coast of Baffin  Island. 

a b o n )  and  partners  financed  the  refitting  of the tanker.  Por- 

c 



4, 

n 

153 

shipment of oil  by  tankers  was  commercially  feasible,  the 
pipeline  route  appeared  to  have  the  economic  edge. No further 
design  research  was  done  because  the  company  was  committed  to 
using  the  trans-Alaska  pipeline  route." 

In 1971,the  Department of Public  Works  completed  a  study on the 
feasibility  of  a  marine  tanker  terminal in the  Prudhoe  Bay  area 
entitled hershel Island  Feasibility of a  Marine  Terminal". 
The  study  was  conceived  when  the  possibility  of  shipping  Prud- 
hoe  Bay  oil  by  tanker  through  the  Northwest  Passage  was  being 
considered.  The  study  rejected  a  site  on  Herschel  Island  and 
considered  three  other  nearby  sites:  Babbage  Bight,  Darnley 
Bay and  Franklin  Bay,  concluding  that  Darnley  Bay  was  the  most 
suitable. 

Eight  alternative  marine  terminal  designs  were  considered.,  The 
design  chosen  consisted of two  breasting  dolphins  composed of 
caissons  with  concrete  external  walls  and  steel  interior  walls 
at a cost of $80,403,000. The  structure  would take five  years 
to construct.** 

However,  by  the  time of the  completion of this study,-the 
voyage- of the  "Manhattantt  and the decision  of  Humble  Oil  to 
transport  the  Prudhoe  Bay  oil  by  pipeline  removed  the  need  for 
a marine  terminal in the  Prudhoe  Bay  area.  However,  the 
information  gained  in  this  study  will  be  useful to subsequent 
studies. 

Development  of  an  ice-strengthened or icebreaking  tanker  could 
take  two  years  for  design  and  possibly four years  to  construct. 
A t  present  no  design  research  is  being  carried  out  since  the 
oil industry  has  not  found  sufficient  oil to justify  research. 

A few tankers  used  to  carry  liquified  natural  gas (LNG) are 
currently  in  service on conventional  routes  and  cost  about $125 
million  for  a 200,000 cubic  meter  capacity  vessel.  These 
vessels  require  liquifaction  facilities  at  the  supply  end  and  a 
gasification  plant  at  the  market  destination. No significant 
amounts  of  research  have  been  done  to  the  present  time  on  the 
design of an  icebreaking  LNG  tanker.*** 

In June,l97l,the chairman  of  the  Arctic  Petroleum  Operators 
Association  wrote  to  the  Minister  of  Public  Works  requesting 
that  the  Government  give  consideration  to  undertaking  a  Harbour 
and  Marine  Transportation  Feasibility  Study  with  respect  to  the 

* Judith  Maxwell, op. cit. , p .  38. 

+* Department  of  Public  Works,  Herschel Island, Feasibility of 
a Marine  Terminal (1971 ) p.  122 and 140. 

D 

*** Judith  Maxwell, op. cit., p. 39,40. 



feasibility of liquid  hydrocarbon  movement  from  the  Arctic 
Islands  to  markets  in  the  eastern  United  States  and  Europe. 

The chairman  indicated  that  since  tanker  movement  to  the 
interior  Queen  Elizabeth  Islands  was  unlikely,  an  inter-island 
pipeline  would  therefore  be  required  that  could  terminate  at 
one or more  harbours  open  for  year-round  operations.  It  would 
be  desirable  to  have  the  terminal  as  close  as  possible  to  the 
center  of  potential  hydrocarbon  production. If the  Government 
were  willing  to  undertake  the  proposed  study,  the  APOA  would 
.form an advisory  committee  to  define  the  scope  of  the  study  in 
co-operation  with  government  representatives  and  provide  avail- 
able  information  needed  to  carry  on  the  study. 

In response  to  this  request,  work  was  commenced  by  a  Ministry of 
Transport  Working  Group on a  Feasibility  Study of Arctic  Marine 
Transport.  The  study  examined  factors  to  be.taken  into  account 
ln the  choice  of  Arctic  terminal  sites.  The  candidate  harbours 
were  considered  on  the  basis of deep  water,  surrounding  ice 
regimes  and  the  nature  of  the  land  in  areas  where  year-round 
surface  tanker  transport  was  feasible.  Candidate  harbours 
mentioned  from  preliminary  studies  have been Radstock  Bay, 
Maxwell. Bay  and  Norfolk  Inlet  on  Devon  Island,  and  Goose  Fiord 
and Makinson  Inlet  on  Ellesmere  Island. An Interdepartmental 
Steering  Group  on  the  Feasibility  Study  of  Arctic  Marine  Trans- 
port of the  Task  Force  on  Northern Oil Development*  have  con- 
sidered  potential  terminal  sites  and  have  advised  that  supple- 
mental  hydrographic  surveys  be  done  at  locations  on  Ellesmere 
and Devon  Islands  during  the  period 1973 to 1975. 

4. Specific  Development  Proposals -- Metallic  Minerals 
.a As was  discussed  earlier,  three  large  mineral  deposits  north  of the Arctic  Circle  are  mentior.ed  most  often as  those  which  will 

be  developed  earliest.  These  are:  a  lead-zinc  deposit  on 
Strathcona  Sound  on  northwestern  Baffin  Island,  a  lead-zinc 
deposit  on  Little  Cornwallis  Island,  and  an  iron  deposit  at 
Mary  River,  near  Milne Inlet on  northern  Baffin  Island. A 
proposal  for  financial  support  to  develop  the  deposit  at 
Strathcona  Sound  has  already  been  received  by  the  Government. 

Table IV-7 following  summarizes  some  relevant  details of  the 
three  projects  for  comparative  purposes. 

~ ~~~ 

* Representation  consists of DOE, DINA,  DPW and MOT. 
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a.- Strathcona Sound 

The firm of  Mineral   Resources  International  Limited (MRI) 
propose t o  develop a lead-zinc mine on a s i t e  owned by Texas 
Gulf Limited.  Texas Gulf  would r e t a i n  a 35% i n t e r e s t  i n  the 
project   once  developed.   Financial   backing  for  the est imated 
t o t a l   p r o j e c t   c o s t  of $45 mil l ion   inc ludes   the   Meta l lgese l l -  
s c h a f t  A.G. of West Germany and B i l l i t o n  N.V. o f   t he  
Netherlands. 

The firm of Watts, Criffis and McQuat Limited were engaged 
by Mineral  Resources  International  to  Co-ordinate an o v e r a l l  
f e a s i b i l i t y   s t u d y   o f  the p ro jec t .  The marine  shipping 
t e r m i n a l   p o r t i o n   o f   t h e   t o t a l   f e a s i b i l i t y   s t u d y  was done  by 
t h e  firm of Carr and  Donald and Associates  Limited. 
Terratech  Limited were respons ib le  f o r  s o i l   b o r i n g s  and 

- a n a l y s i s  a t  p o t e n t i a l  wharf sites. 

The projec t   p roposa l   inc luded  a new town  which, i n  i t s  f inal  
s t age ,  would  accommodate approximately 850 peo l e ,  an Arc t i c  
Class “B” a i rpo r t   ( e s t ima ted   cos t  $3.5 mi l l ion7 ,  an 18-mile 
r o a d   t o  the community of  Arctic Bay (population  about 260 i n  
1971).and a wharf for  the  shipment  of  zinc  and  lead  concen- 
t r a t e s   ( e s t i m a t e d   c o s t  $3.8 mil l ion ) .  

Concentrates would be mined a t   S t r a t h c o n a  Sound  and shipped 
i n  vesse ls   o f  20,000 t o  50,000 dwt t o  a smelter   in   England.  
Outward shipments t o   t h e   s m e l t e r  would be  about l50,OOO t ons  
per  year.  Inward  supply  shipments would be  about 10,000 
tons  of  general   cargo and 10,000 tons  of  , f u e l   o i l   t o   s e r v i c e  
t h e  new community a t  Strathcona Sound and the e x i s t i n g  
community a t   A r c t i c  Bay. 

/ Concentrate  production would take p lace  on a year-round  basis 
and  be  s tored  in  a concentrate   s torage  bui lding  capable   of  
ho ld ing   the   year ' s   p roduct ion .  Outward shipments  would  take 
p lace   dur ing   the  summer season.  Navigation i s  p o s s i b l e   f o r  
36 days  (see Table IV-7) for  unstrengthened  ships  and 94 days 
for   L loyd ' s  Class 1. 

Four  potent ia l   wharf   s i tes   and  three  types of wharf f ac i l i t i e s  
were examined by Carr  and  Donald,   the  consultants  for the 
marine  terminal   port ion  of  the study. A s i t e   a b o u t  two miles 
from the proposed mine was se lec ted .  The t h r e e   t y p e s  of wharf 
examined included a multiple-buoy  mooring with a la rge   sh ip-  
l oade r ,  a De Long type pre-fabricated  wharf ,  and a dock com- 
posed of t h r e e   s t e e l   s h e e t   p i l e   c e l l s .  The s h e e t   p i l e   c e l l  
a l t e r n a t i v e  was se lec ted   as   be ing  the  most economic. The 
multiple-buoy  mooring  option,  although  obviously  cheaper than 
a f i x e d   s t r u c t u r e   a t t a c h e d   t o   t h e  land, became more expensive 
due t o   t h e  much h igher   cos t  of the   sh ip loader ,  the requi red  
hor izonta l   ex ten t  of which was much longer .   Shiploader   cost  
f o r  t he  multiple-buoy moorinE a l t e r n a t i v e  was about   t en  times 
more than   t he   sh ip loade r   fo r  t h e  c e l l  type and De Long type 
docks. 
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Cost  of  the  wharf facility was  originally  estimated  in  October 
1973 by  Carr  and  Donald  to  be $2.3 million.  Subsequently  they 
have  updated  the  figure  to $3.8 million.  Costs  will  be  highly 
dependent  on  the  availability  and  delivery  of  construction 
materials,  particularly  steel,  as  well  as  on  Co-ordination  of 
wharf  construction  with  that  of  onshore  facilities.  It is 
proposed  that  construction  will  begin on the  wharf  in 1975.to 
be  ready  for  service in late 1976. 
This  project  received  approval of  the  Cabinet  in  mid-1974, 
following  the  signing of an agreement  between  the  Company and 
the  Minister of Indian  Affairs.  The  Federal  Government  will 
participate  to  the  amount of $16.7 million  in  this  project  in 
recoverable  and  non-recoverable loans, and in  return  will 
receive an 18% equity  position in the  project, as well  as 
assurance  that  certain  social  and  economic  benefits  would 
accrue to Canada  and  Inuits  from  the  project. 

b. Baffinland  Iron  Mines 

The enormous  iron  deposit  at  Mary  River,  northern  Baffin Island, 
has  been  subject  to "a detailed and ongoing  feasibility  study 
to determine  whether or not  production  can  be  achieved"." 
Terratech  Limited,  the  consultants  who  did  the  soil  borings  at 
potential  wharf  sites  at  Strathcona  Sound as part of the  overall 
Watts,  Griffis,  McQuat  study,  have  also  carried  out  borings  at 
the  Baffinland  Iron  Mines  site. 

The proposed  loading  port  location  at  Milne  Inlet  is  located in 
the  same  AWPPA  Shipping  Safety  Control  Zone  (13)  as  the  deposit 
at  Strathcona  Sound,  and  thus  has an identical  navigation  season. 
However,  the  resource  tonnages  are so large  at  Mary  River  that 
outward  shipments  only  during  the  summer  season  would  probably 
not  be  economically  feasible. For  year-round  cargo  movement an 

times  the  cost  of  a  conventional  vessel of similar  size  would  be 
required. 

icebreaking  cargo  vessel about.  five  times  the  power and  three 

c. Little  Cornwallis  Island 

The  lead-zinc  deposit  at  Little  Cornwallis  Island  is  estimated 
to be  five  times  the  size of the  deposit  at  Strathcona  Sound. 
Reserves  have  not  yet  been  totally  calculated.  Development  of 
this  deposit  is  in  a  longer  .time  frame  than  at  Strathcona  Sound 
due to its  location  in  a  more  severe  ice  zone.  Nevertheless, 
this  is  the  only  deposit  of  the  three  where  any  quantity  of 
minerals  have  actually been shipped out.  A first  trial  shipment 
of  about 3,600 tons of ore  was  shipped  during  the 1973 naviga- 
tion  season  to  Ogdensburg,  New York, for  metallurgical  tests.** 

* DINA, North of  60' Mines and Minerals  Activities, 1972, 
op. cit., p .  8. 

**The Toronto Globe  and  Mail,  November 3,  1973. 
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Resolute  Shipping  Limited  (a  subsidiary of Federal  Commerce  and 
Navigation  Company  Limited)  submitted  a  study  to  Cominco in 1972 
on the  feasibility  of  Canadian  commercial  water  transport of 
bulk  minerals  out  of  the  Arctic  with  special  reference  to  the 
Little  Cornwallis  deposit.  The  study  examined  the  problems  of 
shipping  lead-zinc  concentrates  from  Little  Cornwallis  to  Europe 
in  regularly  spaced  shipments  totalling 200,000 to 400,000 tons 
annuall.!. The  study  concluded  that  a  vessel  could  be  built  to- 
day  that  could  survive,  but  it  was  impossible  to  say  by  what 
magnitude  she  would  be  delayed  by  natural  conditions. To make 
voyages  year-round  to  Little  Cornwallis,  a  vessel  would  have  to 
be  at  least  Arctic  Class 7 (see  Table IV-7 )  which  describes  a 
vessel  stronger  and  more  powerful  than  any  icebreaker in exis- 
tence  today. 

The  study  examined.two  icebreaking  ore  carriers of different 
Arctic  class  and  size  and  the  consequent  cost  per  ton  of  the  ore 
.in Europe.  The  implications of using  an  Arctic  Class 7 vessel 
of 22,000 dwt  size  at  a  construction  cost  of 540 million  (year- 
round service)  were  compared  with  that  of  using an Arctic  Class 
4 vessel  of 52,000 dwt (construction  cost $39 million) for  ser- 
vice six  months  per  year. 

The study  concluded  that  in  comparing  the  use of an ice-strengthened 
ship  versus  an  icebreaking  ship,  the  former  offers  no  real  alterna- 
tive  since use of an  icebreaking  vessel  offers  a  degree of security 
and  regularity of loading  that  a  merely  ice-strengthened  vessel 
could n o t  achieve.* 

5. Other  Ma,ior  Arctic  Mineral  Deposits 

Although  the  three  deposits  discussed  above  are  those  mentioned 
most  frequently  with  respect  to  development,  other  major  deposits 
are  known,  some  of  greater  magnitude. (See Map IV-2 and  Tables 
IV-I and IV-5.) 

The two  largest  knotm  iron  deposits  in  the  Arctic  are  located 
on the  west  and  east  sides of Melville  Peninsula  where  Borealis 
Exploration  has  found  an  estimated 2.6 to 3.3 billion  ton  depo- 
sit  that  is  about 409: iron  on  the  west  and  a  deposit of about 
1.1 billion  tons,  grading  at  an  average  of 30%, on  the  east. 
Estimated  gross  value  of  the western find  is $16.3 billion  and 
that  of  the  eastern  is $5.2 billion. 

On the  western  Arctic  mainland  there  are  substantial  copper 
deposits  near  Coronation  Gulf.  West  of  the  Coppermine  River, 
Coppermine  River  Limited  have  found  an  estimated 4.2 million  ton 

/ 

* Resolute  Shipping  Limited,  The  Regular  and  Unrestricted  Ship- 
ment of Lead-Zinc from L i t t l e  Cor:-,wa.I.lis Island 
to Europe, ( 1972), p. 31 and 52. 
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TABLE I V - 8  
STRATHCONA SOUND, LITTLE CORNWAUIS ISLAND AND MARY RIVER 

MTNERAL'DEFOSIT LOCATION, SIZE AND LENGTH OF NAVIGATION 'SEASON 
AWPPA 

Name,  Company and Deposit Size Shipping  Safety 
Exact  Location and  Grade Cofitrol Zone 
Strethcona Sound, Lead-zinc 13 
Northwestern Baffin Island, estimated a t  
Mineral  Resources  Intern. 8,000,000 tons 

Lat. 73 02' 8.8% zn, 1% Pb. 
Long. 84'23 

Baffin  Island Imm Mines Ltd. ,  Iron 13 
135.000.000 tons (Milne Inlet) Hudson Bay Mining & Smelting 

Co. and  9 8 t h ~  part ic ipants  
La t .  71019' Long. 79 21' 

L i t t l e  Cornwallis  Island 
Cominco Limited (75%), 
Bankeno  Mines (25%) 
(Two Showings) : 

Polar is  (Mein  Showing) 

Eclipse (EBst  Showing) 

L a t .  75,27.7' Long. 96 57.0' 

Lat. 75,32.5' Long. 96 09'' 

6996-Fe. ~ 

Lead-zinc 6 

1 

Vessel/NaviRation  Season 
Arctic Class: 
10 Al.1  year 
8 A l l  year 
7 A l l  year 
6 A l l  year 
4 Jun O 1  - Feb 15 260 
3 Jun 10 - Dec 31 204 
2 Juri 25 - NOV 75 . 143 

1A J U l  15 - Oct 31 108 
1 J u l  15 - Oct 15 92 

Jun 25 - Oct 22.119 
Ju l  15 - Oct 15 92 
Jul 15 - Oct 10 87 
J u l  30 - Sep 30 62 
Aug 15 - Sep 20 36 

Navigation  season as f o r  
Strathcona Sound 

Arctic Class: 
I O  A l l  year 
8 A l l  year 
7 A l l  year 
6 J u l  15 - Feb 28 
4 Jul 20 - Dec 31 
3 Aug O 1  - NOV 20 
2 Aug 15 - NOV 20 

1A Aug 25 - Oct 31 
1 Aug 25 - Sep 30 

Type : 
A Aug 15 - O C t  15 
B Aug 25 - Sep 30 
C Aug 25 - Sep 25 
D No Entry 
E No Entry 

1 1 1 
1 

I 

days - 4.00 months 
days - 3.00 months 
days - 2.75 months 
days - 2 .00 months I 
days - 1.25 months p 

VI 
03 
I 

228 days - 7.50 months 
164 days - 5.50 months 
112  days - 3.75 months 
97 days - 3.25 months 
67 days - 2.25 months 
36 days - 1.25 months 

61 days - 2 .O0 months 
36 days - I .25 months 
-31 days - 1 .O0 months 
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find,,estimated value $123 million,  while  'to  the  east of the 
River,  Kennarctic  Explorations  Limited  have  found  a  copper- 
zinc  deposit of an  estimated 5.2 million  tons  at an estimated 
gross  value  of $222 million. 

Near  Bathurst  Inlet on the  Hackett  River,  Bathurst  Norsemines 
Limited  have  discovered  a  lead-zinc-silver  deposit  estimated  at 
10 million  tons  with  a gross value  of $400 million.* 

6. Major  Studies  Done on Feasibility  and  Modes  of  Transport 
of  Arctic  Bulk  CarKoes 

!ho majw studies  have  been  done  during  the  past  three  years 
on feasibility  and  modes  of  transporting  resources from.thc 
Arctic  to  market.  The  first of the  two  was  done in 1969 by 
the firm  of  Warnock  Hersey  International  Limited  for  the 
Northern  Economic  Development  Branch  of DINA and  was  entitled 
"Arctic  Transportation  Study".  The  second  report  was  done  in 
1973 by Northern  Associates.  (Holdings)  Limited for the  Cana- 
dian  Marine  Transportation  Administration of the  Ministry  of 
Transport. 

a. The terms of reference for the  Warnock  Hersey  report  included: 
Determination  of  what  transport  modes  will  encourage  the  maximum 
development  of  Arctic  resources;  analysis of all  available 
information  respecting  climatic  snd  geographic  restraints  and 
other constraints  affecting  the  adaption of  high  volume  trans- 
port  modes  to  condit.i.ons in  the  Arctic;  and  an  estimation  of 
total  capital  and  operating  costs of  adapting  the  transport 
modes  considered  in  the  study  to  Arctic  conditions  as  well  as 
magnitude  of  costs  for  various  modes on a  ton/mile  basis. 

The study  examined  resource  transport  by  surface  ocean  vessels, 

off-highway  vehicles,  conveyor  belts  and  monorails. 'The study 
concluded  that  ;;urface  ocean  vessels  of  the  dual  purpose  (bulk/ 
o i l )  type  are  the  aost  economic  means  of  delivering  oil  and  bulk 
commodities  to  market in the  eastern  United  States  and  Europe. 
For short  distance  transport of metallic  mineral  production  from, 
for  instance,  a  mine  to  a  marine tem irlal, the most economic 
alternative  of  off-highway  vehicle,  railway,  conveyor blt, mono- 
rail  or  air-cushion  vehicle  was  determined  by a combination  of 
modal  capital  and  operating  Costs  with  rates at which  the  pro- 
duct is to  be  shipped  and  the  topography. 

,* submarines,  pipelines,  railways,  air-cushion  vehicles,  aircraft, 

* The Ed!nonton Journal,  June 5, 1973, and  Table  IV-5. 

3 
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Various  types of marine  terminal  facilities  were  considered  at 
general  resource  1.ocations  such  as  the  Mackenzie  Bay,  Copper- 
mine,  Little  Cornwallis  Island,  Baffin  Island,  Melville  Island 
and  Axel  Heiberg  Island.  Very  rough  estimates  were  given  on 
construction  costs of marine  terminals  (including  storage 
building,  conveyors,  shiploaders  and  site  preparation)  varying 
from  about $2 million  to $16 million.  Marin.e  facilities  con- 
sisted of single  and  multiple  buoy  systems.  Since  no  specific 
sites  were  considered  and  therefore  there  was  no  data  on  soil 
conditions  or  ice  movement,  these  estimates  represent  a  very 
approximate  order of magnitude. 

'This study  was  done at a  time  when  considerably  less  was  known 
about  transport in the  Arctic  than at present.  Since  the 
writing of this  report, the voyage  of  the Wanhattan" and  the 
appearance of the  Arctic  Waters  Pollution  Prevention  Act  and 
accompanying  Regulations  have  cleared  up some questions  on  probable 
modes  of  hydrocarbon  transport  and  created  certain  conditions 
of navigation. 

b. The Northern  Associates  Report  'lArctic  Resources  by  Sea" is a 
more  specialized  study  which  deals  specifically  with  the  com- 
parative  feasibility  and  economics of transport  by  surface, 
sub-surface  and  submarine  vessels of export  cargoes  of  bulk 
oil, gas  and  minerals  from  the  Arctic  to  market. 

The main  conclusions  and  recommendations  made  in  this  report 
with  implications  for  Arctic  harbour  and  port  development  are 
discussed  below. 

Arctic  Resources: The point  is  made  that  no 
serious  consideration of Arctic  transportation 
is possible unless cargoes  are in competitive 
demand. As world  demand  for o i l ,  natural  gas 
and  minerals is seen  in  the  context of deple- 
tion  of  resources  in more readily  accessible 
areas,and  increase  in  prices,  exploitation of 
natural  resources  in  remote  locations  such as 
the  Arctic  becomes  more  economically  attrac- 
t ive.  It  is  stated  that  this  situation 
exists  now  and  consequently  a  need  for  a  com- 
mercial  Arctic  fleet of vessels  is  imminent. 

Feasibility  of  surface.  semi-submersible  and 
submarine vessels  in different areas of the 
Arctic:  The  Arctic  can  be  divided  into  two . 
main  ice  regions,  those  where  the  waters  are 
covered  by  predominantly  first-year  ice  and 
those  where  the  waters  are  predominantly 
covered  by  multi-year  ice. (See Map IV-5). 
The Northwest  Passage  has  two  major  ice  bar- 
riers:  the  multi-year  ice  covering  Viscount 
Melville  Sound  and  the  extremely  variable  and 
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unpredictable  ice  regime  off t h e  north  coast 
of Alaska,where  first-year  ice  interposes 
between shorefast  ice  and  the  adjacent  Arctic 

the  predominant  northerly  winter  winds.  This 
factor,cornbined  with  the  shallow  water  con- 
ditions  which  exist  to  large  distances  from 
shore,  combine  to  make  dangerous  and  uncer- 
tain  conditions  for  large  vessels  along  the 
coast of Alaska. 

pack. The.pack  is often  driven  inshore  by 

The  study  delimits  three  operating  zones in the 
Arctic  based on  ice  conditions  in  which sur- 
face,  semi-submersible  and  submarines  are 
.feasible in turn  for  traffic  on  a  full  year 
basis. (See Map  IV-lO.)Extension  of  all  year- 
round  shipping in areas  of  first-year  ice  is 
within  the  capability  of  surface  ship  tech- 
nology at  present.  An  enormous  step  would 
have  to  be  taken i n  surface  ship  technology 
to achieve  year-round  operation in areas of 
multi-year  ice.  The  areas on Map IV-IO were 
determined  both in  terms  of  technical  feasi- 
bility  and  economics for eastbound  routes. 
The transport  cost  for  cargo  carried in a 
surface  vessel  is  lowest  until  ice  conditions 
become  difficult  around  the  entrance  to  Lan- 
caster  Sound,  at  which  point tlne semi-sub- 
mersible begins  to  show  an  economic  advantage 
which  remains  along  the  length  of  the  Parry 
Channel  to  the  Mackenzie  Delta. In the  Queen 
Elizabeth  Islands  no  economic  comparisons  are 
possible  since  severe  ice  conditions  make  the area  unsuitable  to  any  vessel  except  submarines. 

However,  the  study  emphasizes  that  knowledge 
of ice  conditions  is  still  in  relative 
infancy,  submarines  are  not  suitable  to  carry 
all  types of cargo  and  shallow  depths in 
areas of the  western  Arctic  reduces  the  pos- 
sibility  of  submarine  use. It, therefore, 
appears  that  Arctic  shipping  routes  for  sur- 

range  of  the  present  summer  season  activities 
and  further,  the  main  Arctic  sea  traffic  lanes 
in the  near  future will be  eastbound  for  both 
surface  and  submarine  vessels. A shorter 
season  surface  vessel  traffic  in  varying 
degrees  will  be  possible  in  areas  of  multi- 
year  ice  depending  upon  the  surface  ship’s 
ice  capacity. 

face  vessels  may not  extend  much  beyond  the 
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MAP IV-IO 

I I I 

Source: Northern  Associates (Holdings) 
.Limited, Arctic Resources BY 

- 9  Sea 1973. 
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Construction  costs  for  different  types  of 
vessels  of 150,000 dwt  are  estimated as 
follows : 

Vehicle  Type  and  Power 
(of  sufficient  ice  capability  Oil  Ore LNG 
for  traffic  in  areas  shown  in  Cost  cost  cost 
Map IV-IO) (Million $).' (Million $) (Million $) 

Surface 180,000 hp 49 

Semi-Sub 160,000 hp 

Submarine 75,000 hP 

71 70 345 
. ( 11 5 each) 

120 128 Not suitable 

(Source:  Northern  Associates  (Holdings)-Limited,  Arctic 
Resources  by  Sea, 1973. ) 

Note : An approximate  factor  of  three  is  necessary to get 

No te : l5O,OOO dit  ton  vessel  is  specified  since  it  is  felt 

equivalent  capacity  on an LNG vessel. 

to be  the  minimum  size  required  for  year-round 
commercial  operation  in  which  the  maintenance  of a 
schedule  is  vital. 

Transport Costs  per  Ton  Mile  forsurface, 
Semi-sub  and  Submarine  Vessels: Costs for 
year-round  operation for the  three  vessel 
types  (listed  above) for oil  carriage  from 
the  Arctic  to  the  east  coast  are:  surface 
ship 0.28 cents/ton  mile,  semi-sub 0.41 
cents/ton  mile,  and  submarine 0.35 cents/ 
ton  mile. 

The  question of the  feasibility  and  cost 
of LNG carriage  from  the  Arctic  Islands  is 

' investigated.  The  use of special LNG semi- 
submersibles  capable of travelling  to  the 
source  of  the  cargo  and  shipping  direct  is 
not  considered a short-term  possibility, 
due  to  the  severe  ice  problems in the  Queen 
Elizabeth  Islands.  The  second  alternative, 
that of collecting  the  gas  by  an  inter- 
island  pipeline  terminating  at a location 
on the  southeast  portion of Devon  or  Elles- 
mere  Islands  is  considered  more  feasible in 
the  near  future,due  to  less  severe  ice  con- 
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ditions. It is  estimated  that LNG could  be 
moved  to  the  eastern  Canadian  seaboard  over 
a  twelve-month  season  for  about 60 cents  per 
Mcf.  The  problem  of  liquefaction  of  the  gas 
is mentioned  and  comparisons  made  with  liqui- 
faction  plants  in  other  remote  locations. 

The  Use  of  Tug  and  Barpe  Transport:  Deepsea 
tug  and  barge  operations  are  currently  being 
carried  out on the  east  and  west  coasts  of 
North  America.  These  are  all  llopen-waterll 
operations  or  opeyations  are  carried  out 
during  the  summer  months in the  presence  of 
light,  scattered  ice  conditions. 

Two alternate  methods  are  used  to  connect  the 
towing  tug  and  barge:  a  towline  from  tug  to 
barge  Ittowing",  or  rigid  or  semi-rigid  con- 
nections  between  bow  of  tug  and  stern  of 
barge  I1pushing". The first  method  is  consi- 
dered  to  be  unsuitable for use in ice 
conditions  due  to  two  factors:  excessive 
towline  load  when  the  barge's  progress is - hampered  by ice, and  deflection  of  the  barge 
from  its  path  by  ice  impact  or  a  sudden  halt 
of  the  tug  causing  the  barge  to  run  up  under or 
over  the  tug. 

Both  rigid  and  semi-rigid  connections  between 
the tug  and  barge  exist in  the  push towing 
field;  however,  the  rigid  type  connection 
where  the  tug  and  barge  operate  as  a  single 
unit  appears  to  be  more  suitable  for  Arctic 
service,in  view  of  the  possibility  of 
entrapment in a  pressure  field  producing 
unequal  forces  along  the  length  of  the 
vessel. In certain  conditions,  tug/barge 
operations  show  advantages  over  using  conven- 
tional  vessels,  expecially  for  short  voyages 
on a  fixed  route,due to smaller  crews  and 
lower  first  cost  (depending on the  type  of 
barge  used).  An  example  of  the  possible  use 
of  a  barge/tug  operation  within  the  Arctic 
might  be  for  shuttle  service  to  raw  materials 
from an  area  inaccessible  to  large  vessels. 
The  overall  economics  would  depend  principally 
on the  cost/ton  mile  of  the  shuttle  vessel 
compared  with  that  of  the  main  vessel  and  the 
length  of  the  shuttle  haul  compared  with  the 
total ' haul. 

Brief  mention  is  made  of  the  possible use of 
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Icebreaking  tugs  towing  submerged  barges  for 
oil transport;  however,  no  further  considera- 
tion  is  given  since  the  concept is at an early 
developmental  stage  with  no  operating  exper- 
iences.  Potential  difficulties  of  snagging  of 
the  towline on ice  ridges  and  the  relatively 
small  size of the  tug,  make  it  unlikely  that 
she  would  be an efficient  icebreaker  where  the 
ice is thickest  or  larger  pressure  ridges 
occur. 

It is  concluded  that  a  wide  range of vessel 
types, surface  and  sub-surface,  have  a  role to 
play  in  future  Arctic  shipping  trade  and, 
therefore,  must  be  included in the  requirements 
for further  research. 

Variation  in  Marine  Transportation Costs With 
Length of season In the  case of vessels  over 
150.000 dwt.  there is little  change  in  costs 
between  short  season  and  full  year  trading 
assuming  the  vessel  can  be  employed to cover 
her  full  cost  during  the  remaining  months. 
Also  stockpiling  costs  during  the  closed  season 
can  be  impractical  in  certain  cases,  such  as 
for  oil  and LNG cargoes,  thus  requiring  a  full 
year shipping  service, so that  seasonal  economic 
comparisons  have  no  real  meaning.  For  suitable 
cargoes  in  regions  where  full  year  surface 
operations  are  not  possible, the vessel  could 
be  used  for  a  part  season  in  an  area o f  greater 
ice  severity  and  spend  the  rest of the  year in 
another  Arctic  area  of  less  ice  severity.  An 
example  was  given  of  a 150,000 dwt  surface 
vessel  operating in the  Queen  Elizabeth  Islands 
for a three-nonth  season  and  then  withdrawing  to 
Milne  Inlet  service  for  the  remaining  nine  months. 

The Question of Whether  Arctic  Cargoes  Should 
Be Shipped Direct to Foreign Mcirkets or  Trans- 
shipped  at a canadian  Port:  The  position  at 
which  a  transshipment  terminal  can  be  located 

! 

in order to show-  an  economic  advantage  over 
direct  shipment  from  the  Arctic  to  Europe 
occurs  when  the  transshipment  terminal is loca- 
ted  about 1,100 miles  from  the  Eastern.  Arctic 
voyage  extremity -- at  the  entrance  to  the  Gulf 
of St.  Lswrence.  (Under  assumptions of use  of 
a 150,000 dwt tanker  from  the  Barrow  Strait, 
the  limit  of  year-round  surface  ship  capacity.) 
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Potential  Arctic  Harbour  Sites:  Assuming 
use  of 250.000 dwt  surface shim. semi-subs. 
and  submarines  (which  were  assigned  drafts ' 

of 90, 145and90 feet  respectively)  for 
transport  of  Arctic  bulk  cargoes,  charts 
were  examined  to  determine  potential  deep 
water  harbour  sites  in  the  Arctic.  These 
sites  were  derived  from  current  Arctic 
charts  and  thus  are  only  as  good  as  the 
current  state  of  bathymetric  knowledge  which 
is scanty.  Depth  of  water  was  the  only  cri- 
teria  and  more  detailed  and  specific  site 
criteria  such  as  accessibility,  exposure,  ice 
conditions  and  topography  were  not  used. An 
estimated  six  years  is  required  for  construc- 
tion of an Arctic  terminal,  one  to  two  years 
for exploration,  collection of data  and  site 
selection  and  three  to  four  years for design 
and  construction. 

emphasis was  placed on the  deep  draft  require- 
ments  of  Arctic-capable  surface  ships  and  the 
deep  water  requirements  of  submarines.  Accor- 
dingly,  thirty-six  locations  were  indicated 
where  water  depths  ranged  from 120 feet  to 
240 feet. (See Map IV-II). Two  categories 
of harbours  were  chosen,  the  first  with  a 
minimum of 240 feet  of  which  there  were 
twenty-six  sites  and  the  second  with  a  mini- 
mum  of 120 feet  of  which  there  were ten sites. 

The  type of berthing  facility  utilized  at  an 
Arctic  harbour  will  be  dependent  on  many 
factors  including: 

ice  conditions  and  forces  exerted  by  ice 
pressures; 
soil and  permafrost  conditions on shore  and 
underwater ; 
the  depth  of  water  required at  the dock  and 
approach  channel  for  the  size  of  vessel  to 
be  berthed; 
berthing  forces,  tug  requirements  and 
mooring  forces; 
wind  and wave,  current  and  tide  conditions;. 
earthquake  forces  when  applicable; 
dead  load of the'  structure  and  the  live  load 
due  to  machinery,  etc.; 
topographic  and  hydrographic  profile of the 
site;  and, 
environmental  aspects. 
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MAP IV-II 



Natural  harbours  should  be  used  if  depth of 
water  and  manoeuvering  space  can  be  obtained, 
as  the  land  features  may  provide  protection  in  some  cases 
from  swell,  wind  and  ice. An offshore  single- 
point  mooring  designed  to  resist  ice  pressure 
could  be  considered  in  a  sheltered  harbour 
where there is no  movement  of  ice  except 
during  break-up.  However,  single-point 
moorings  are  vulnerable  to  severe  wind  and 
ice  conditions, so if  anything  more  than 
occasional  traffic  is  envisaged,  a  conven- 
tional wharf  would be required. 

Final  recommendations  of  the  reports  include  more  research on 
various aspects  of  vessel  technology,  ice  science,  oceanography, 
aids  to  navigation  (perfection  of  hostile  environment  techniques), 
a reduction in the  number  of AWPPA Regulation  Shipping  Safety 
Control  Zones  from 16 to 4 ,  and  ways  of  combating  Arctic  pollu- 
tion  (specifically  oil).  The  Government  role  is  seen as  easement 
of burden  a  recommendation  for  joint  consultation  between  the 
Government  and  marine  underwriters  with  the end of lower  Arctic 
marine  insurance  premiums  through  specification  of  physical  risks 
associated  with  Arctic  shipping  and  follow  through  of  measures  to 
reduce  these  risks.  As well, government  investigation  of  the 
scope of available  domestic  sources of capital  for  long-term 
financing  at  better  than  usual  rates  is  suggested  to  ease  the  bur- 
den  of  heavy  initial  capital  outlays  that  will  be  associated  with 
the  construction of Arctic  marine  transport  vessels  and  their  sup- 
porting  facilities. 

Influence  of  Icebreaker  Services  on  Resource  Exploration  and 
Marine  Transport of Bulk Cargoes 

J 
The provision  of  Government  icebreaker  services  supports  the 
development of commercial  ice  navigation  and  provides  encourage- 
ment  for  Canadian  commercial  enterprise  to  participate  in  these 
developments.  Although  there  is  no  precise  time  frame  predictable 
for large scale  comnercial  exploitation  of  Arctic  resources, it is 
necessary  to  be  prepared for these  movements.  At  present  there  is 

'"no  policy  which  effectively  controls  the  rate  of  development of 
Arctic  resources,consistent  with  the  present  or  future  capacity  of 
Canadian  icebreakers  to  escort  ShiDpinE or provide  an  emergency 
service.  The  United  States  and  the  Soviet  Union  are  currently 
constructing  icebreakers  with  capacity  far  greater  than  Canadian 
icebreakers.  (See  Appendix 5 for  details  of  Canada's  icebreaker 
fleet).  There  is  at  present  no  policy  preventing  foreign  shipping 
from  cntering  Canadian  Arctic  waters  accompanied  by  foreign  ice- 
breakers.  Only  seven of  the  total  fleet of Canada's  twenty-four 
icebreakers  are  capable  of  summer  operations in  the  Arctic. 
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Modernization  of  the  existing  fleet  to  upgrade  its  icebreaking 
capability  is  underway,as  well  as  the  addition of two  new 
heavy  icebreakers  similar  to  existing  vessels.  Three  larger 
Icebreakers  are  under  consideration:  a  vessel  of  about 17,000 
tons  displacement  and 36-45,000 SHP capable of extending  the 
season in the  eastern  Arctic  west  to  Resolute  and  in  the  Baffin 
Bay  to  six  months,  to  at  least  eight  months  in  the  Hudson  Strait, 
Bay  and  Foxe  Basin  areas.  The  second  vessel  being  considered  is 
of 31,000 tons  displacement  and 80,000 SHP capable of year-round 
operation  south  of  Parry  Channel  and for five  or  six  months 
north  and  west of the  Channel. For all  year  movements  west of 
Resolute  or  north of Norwegian  Bay,  an  icebreaker  of  up to 
140,000 SHP  and 46,000 tons  displacement  would  be  required. 

The AWPPA Regulations,  in  providing  for  certain  standards of 
vessel  ice-strengthening  and  power,  will  gradually  reduce 
requirements  for  icebreaker  escort  services;  however, an.ice- 
breaker  management  system  should  be  somehow  Co-ordinated  with 
the Regulations  to  facilitate  icebreakers  .to  function  in  the 

interests of commercial  navigation.  The  role of the  icebreaker 
has  been  the  movement  of  supplies  to  isolated  areas of the 
Arctic or  escorting  commercial  supply  ships.  Icebreakers 
provide  principally  an  emergency  service,  while  by  their 
presence,  encourage  resource  developments  requiring  water  trans- 
portation.  However,  growth  in  exploration  activities  and  a 
general rise in  Government  cargo  has  led  to  increased  demands 
on the icebreaker  service, in terms  of  numbers  of  vessels, 
but  also for additional  power  to  extend  the  range of explora- 
tion  and  possible  outward  shipments  of  resources. 

8 .  Icebreaking  Cargo  Vessels 

The Regulations  attached  to  the AWPPA clearly  differentiate 
between  ice-strengthened  and  icebreaking  vessels.  The  broad 
categories of vessels  with  which  the  Regulations  are  concerned 
are:  icebreaking  vessels;  ice-strengthened  vessels;  and  con- 
ventional  (open  water)  vessels,  which  are  not  strengthened in 
any  way  for  ice. 

Icebreaking  vessels  are  specialized  ships  which  are  capable of  
operating  without  icebreaker  support,  which  will  cost  proportion- 
ately  more  than  their  conventional  size  equivalent.  Ice-streng- 
thened  vessels  are  conventional  vessels  which  are  designed  with 
extra  power  and  additional  strengthening  at  particularly  vul- 
nerable  areas,  which  can  operate  in  ice-infested  waters  (provided 
the conditions  are  not  too  severe);  however,  such  vessels  cannot 
break  even  comparatively  thin  ice  over  any  period  of  time  without 
serious  hull  damage  and must be  dependent on  icebreaker  support 
except  when  working  in  open  water.  This  distinction  in  function 
is designated  in  the  Regulations by the  use of the  term  ”Class” 
for  icebreaking  vessels  and t y p e  for ice-strengthened  vessels. 

I 
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From-Map III- 3 and  Table 111-7 it  can  be  seen  that  generally 
speaking,  the  higher  the  Arctic  Class,  the  stronger  the  vessel 
and  the  higher  the  number  assigned  to  a  Shipping  Safety  Control 
Zone  the  longer  the  allowable  navigation  season.  To  date  no 
commercial  vessels  have  been  built  which  could  be  classified  as 
icebreakers,  only  Government  vessels  intended  to  assist  com- 
mercial  shipping.  The  C .C .G.  S. flLouis St.  Laurent"  would  pro- 
bably  be  classed  as  Arctic  Class 4. The  strongest  commercial 
ships'  to  enter  the  Canadian  Arctic  to  date  are Type B or  Lloyd's 
Ice  Class 1 vessels. 

The reference  point  for  ice  conditions to'be used  as  a  design 
basis  for  icebreaking  vessels  in  the  Regulations  appears to be 
the  thickness of first-year  ice  expected  in  a  given  area.  For 
example,  Class 4 vessels  and  above  would  be  capable of conti- 

a first-year  thickness of four feet or less, However,  knowledge 
of Arctic  winter  ice  conditions  is  very  incomplete  and  any 
vessel, no matter how large or powerful,  will  encounter  signi- 
ficant  delays  due  to  ice  ridges  and  patches of old  ice. (Old 
ice is ice  which  has  survived  one  summer  and  is  harder  and 
tougher  than  first-year  ice.  As  ice  ages  its  salt is drained 
away which  renders  it  harder  and  tougher. 

Icebreaking  vessels  must  be  strong  enough  to  withstand  the  ice 
pressures  which  may  be  placed on her shell.  and  the  vessels 
must be able  to  proceed  forward  through  the  conditions of  the 
area  she  is  designed  to  contend  with.  Vessel  horsepower  provides 
the  thrust  to  move  the  vessel  while  the  mass of  the  vessel is the 
major  component  of  her  ability  to  penetrate  ridges. 

Future  icebreaking  cargo  vessels  will  difTer  from  icebreakers 
now  in existence.  Government  icebreakers  are  designed  primarily 
to  assist  conventional  shipping  and  are  not  usually  called on 
to cover  a  given  distance  in a given  time  as  a  scheduled  com- 
mercial  vessel  would  be.  Government  vessels  frequently  resort 
to backing  away  from  the  ice  and  ramming  it  at full speed  to 
break  it.  These  vessels  are  designed  for  high  manoeuverability 
and  tend  to  be  relatively  small  and  li  ght An icebreaking  cargo 
vessel  (in  order to save  time  and fuel will  have  to  rely  on 
a different  method of progress  and  therefore  must  have  sufficient 
mass  and  driving  power  to  proceed  steadily  throuch  uniform  ice 
cover and be  able to pass  through at least  the  smaller  ridges 
without  resorting'to  ramming." 

*" nuous  operation  in  neutral  ice  (ice  not  under  pressure)  having 

r* 

Research  on  surface  vessel  transport  in the  Arctic  has  focused 
on  the  crucial  relationship  between  the design  requirements  of 

* Resolute  Shipping  Limited,  The Rcqlar and  Unrestricted  Ship- 
ment of Lead-Zinc  Concentrates from Li-z-tle Cornw~llis I s l a n d  to 
Europe, 1972, p .  4 and 5. 
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the  .vessel  with  respect  to  vessel  operation  in  ice.  Currently 
designs for  Arctic  bulk  carriers of 250,000 dwt  are  under 
consideration  which  is an enormous  jump  from  the  current  state 
of vessel  technology  of les:; than 15,000 dwt. Large  contern- 
plated  vessel  size  is  due  to  economics  and  factors of shipping 
cargo  directly  from  Arctic  to  market.  As  well,  interest  has  been 
shown by the  Canadian  shipbulding  industry  in  "medium-sizedl' 
icebreaking  cargo  vessels  of  two  size  ranges:  about 12,000 dwt 
suitable f o r  part  season  operation  in  the  Arctic  and f u l l  season 
on the  St.  Lawrence;  and  a  vessel  of  about 50,000 dwt  built 
specifically for the  Arctic.  Present  economics of Arctic  move- 
ments  and  cost  of  the  latter  vessel  constructed  in  accordance 
with  the  AWPPA  Regulations  make  the  latter  vessel  commercially 
unattractive. 

me Weser  Project 
Since 1972 interest  has  been-expressed by the  Western  German 
Government  (through  a  Canada - West  Germany  Technological  Exchange 
Agreement)  in  the  development  and  construction of large ice- 
breaking  Arctic  cargo  vessels.  The  Germans  have  concluded 
that  large  ships  are  necessary  for  the  transport of Arctic 
bulk  cargoes  and  currently  require  ice  condition  information 
for  the  design of such  a  vessel.  Concern is to  obtain  a 
maximum  benefit for Canada  from  such  an  exchange  since  an  exchange 
wher-e Canada supplies  information  and  to  enabTe  completion  of 
vessel  designs  to  be  built  in  German  shipyards  has  strong 
implications f o r  the  Canadian  shipbuilding  industry.  The  latter 
have  expressed  strong  interest  in  potential  opportunities  for 
construction  of  Arctic-capable  ships.  Discussions  between  the 
two  Governments  are  ongoing. 
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SECTION V THE INFLUENCE OF CLIMATOLOGICAL 
FACTORS ON N o r t h e r n  HARBOUR AND 
PORT DEVELOPMENT 
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SECTION V THE INFLUENCE OF CLIMATOLOGICAL FACTORS ON 
NORTHERN HARBOUR AND PORT DEVELOPMEMT 

If resource  exploitation is the impetus  to  future  northern 
development,  climatic  factors  are  the  main  deterrent. 

This deterrent  to  development  arises  firstly  due  to  a  lack of 
knowledge  of  Arctic  climatic  data,  and  secondly,  due  to  the 
severity  of  the  Arctic  climate.  The  lack  of  data  and  severe 
climate  inhibit  both  vessel  passage,  and  construction  and 
maintenance  of  marine  terminal  facilities. 

In the  early 1970,'s, there  was  a  general  realization on the 
part of the  Federal  Government  that  the  pace of climatic  data 
collection  would  not  keep  abreast of with  the  demand  for  infor- 
matlon  arising  as  a  result  of  resource  exploration.  Accelerated 
programs of basic  data  collection  on  bathymetry,  ice and climate 
were initiated. The sections  following  illustrate  the  extent 
of climatic  data  collection  as  of  about 1972, and  as  such, do 
not  reflect  the  most  recent  advances,  many  of  which  are  not  yet 
available  in  published  form. 

A. WEATHER  STATIONS 

Ma8 V-1 illustrates  the  location of weather  stations  north of 
60 Many  of  the  stations  are  associated  with  military  instal- 
lations. Data  from  these  stations  is  summarized  on  a  monthly 
basis  in  the  publication  "Monthly  Record,  Meteorological 
Observations  in  Canada",  published  by  .Atmospheric  Environment 
of Environment  Canada.  The  original  data  on  which  the  Monthly 
Record  summary  is  based  is  available  on  request  from  Atmos- 
pheric  Environment.  Data  is  available  for  many  of  the  stations 
for  a  period  of 15-20 years.* 

B. TIDAL STATIONS 

Arctic  tidal  data  is  available f o r  a  relatively  limited  number 
of ports,  as  illustrated  by  Map V-2, "Tidal  Reference  Ports", 
ln  the  Arctic  and  Hudson  Bay.  These  ports  are  concentrated in 
the  eastern  Arctic  and  the  south  central  Arctic  Islands. 

* William H. German, Weather Engineering  in  the Arctictt, Paper 
OTC 1807, Preprints of the  Offshore  Technology  Conference, 
(American  Institute of Mining,  Metallurgical  and  Petroleum 
Èngineers  Inc 1973) p. 695 
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MAP v-2 

TIDAL REFERENCE  PORTS AND SECONDARY AREAS 
ARCTIC AND HUDSON BAY 

Source: Atmospheric  Environment, 
Canadian Tide and Current 
Tables,  Volume 4 ,  Arctic 
and Hudson Bay 1373, 
(Department of the  Environ- 
ment, 1973), inside  cover. 
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Reference  ports  are  those for which  predictions  are  published 
ln  the form of daily  tables  for  times  and  heights  of  high  and 
low water.  Secondary  ports  are  those  for  which  differences 
(adjustments)  are  published  for  times  and  heights  of tide  in 
order  to  obtain  secondary  port  prediction. tide tables  giving 
tide  predictions  are found in  the  "Canadian  Tide  and  Current 
Tables, Volume 4 ,  Arctic  and  Hudson Baytf, published  by  Atmos- 
pheric  Environment  of  Environment  Canada. 

Tidal  observations  upon  which  predictions  are  made  at  a  reference 
port encompass  one  year  when  passible. In most  cases  the 
observation  period  at  a  secondary  port  extends  for  approximately 
one  month,  and  the  quality  of  prediction  for  these  secondary 
ports  is  therefore  affected by the  amount  the  tide  levels 
fluctuated  from  normal  during  that  period. 

Map V-3, "Tidal  Range  in  the  Eastern  Arctic",  details  the  mean 
spring  tidal  range  as  far  west as Resolute  Bay.  Tidal  data  for 
the Arctic  Islands  west  of  Resolute  is  extremely  sparse.  Tidal 
data  for  the  Hudson  Strait  and  Bay  is  detailed  in  Map IV-4, 
"Tidal  Range,  Hudson  Strait  end  Hudson  Bay". 

Tidal  range  is  greater  in  the  eastern  Arctic,  especially  in  the 
Hudson  Strait,  Ungava  Bay m a  Frobisher  Bay  areas.,  where  the 
range  is close to 35 feet  in  some  locations. Tn the  Hudson  Bay, 
tides  vary  from  two  to six feet  on  the  eastern  shore,  to  about 
twelve  feet on the western shore Tide  ranges  in  the  western 
Arctic  vary  between  negligible  to  about four feet.  Maps V-3 
and V-I+ illustrate  the  general  reduction  of t h e  tidal  range  in 
a westerly  and  northerly  direction  from  Frobisher  Bay  and 
Ungava Bay. 

C. BATHYMETRY 

Current  knowledge  of  water  depths  in the Arctic is very  limited, 
and  this  lack is a  major  impediment  to  development  of  Arctic 
vessel  traffic  and  port  planning. 

Map V-5 illustrates  the  status of hydrographic  surveys  in  the 
Arctic  as  of 1972. As  can  be  seen,  standard  surveys  are  rela- 
tively  rare,  and  are  concentrated in the  Lancaster  Sound,  Barrow 
Sound  and  Macken-Cie  Bay  areas,  and  at currmtly used  harbour 
sites.  Reconnaissance  and  track  sou?d.',ngs  have  been  done  along 
shipping routes throughout  the  eastern,  central  and  western 
Arctic,  and  Polar  Continental  Shelf  have  done  spot  soundings 
through  the  ice  in  the  Beaufort  Sea  and  Arctic  Ocean.  Cansdian 
Coast  Guard  vessels  carry  out  hydrographic  surveying  when  other 
duties  allow. 

Accelerated  hydrographic data  acquisition  programs  have  begun 
in  the  James  Bay,  and  at locations on Devon  and  Ellesmere  Islands. 



Y 

I 

i 
i 

c 

177 - 
MAP v-3 

TIDAL RANGE IN THE EAST3RN ARCTIC . .  

Source: Dohler, G . ,  Tides in 
Canadian Vat-tawa : 
Canadian iiydrographic 
Service,  De ortment of t he  
mvironmenty, p.  15 
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Source: Dohler,G., Tides in Canadian 
Waters, .(Ottawa : Canadian 
Hy5rG>6raphic S e r v l c c .  Depart- 

' ;:cn4: o f  thc  Fr' .*.~irmx~rl.nt) ,  p.  73 .  
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Preliminary  charts  of  the  James  Bay  surveys  are  currently 
available  and  beginning  in  the  summer  season  of 1973, supple- 
mentary  hydrographic  surveys  were  carried  out  as  a  start of 
accelerated  data  collection  spanning  the 1973-74 seasons  at 
locations on Devon  and  Ellesmere  Islands. 

D. ICE 

The  severity of Arctic  ice  conditions is probably  the  single 
most  active  deterrent  to  northern  resource  development,  as 
exemplified  by  the  need  for  icebreaking  bulk.  cargo  vessels  and 
the  dangers of ice  action  on  a  contemplated  inter-island gas 
pipeline  gathering  system  between  the  Arctic  Islands. 

Information  on  ice  conditions  has  been  systematically  collected 
for about 10-15 years in most  areas.*  Data  is  currently 
available  in  several forms. In its  most  summarized  form,  ice 
data  is  available  on  a  yearly  basis  from  the  Atmospheric 
Environment  publication,  "Ice  Summary  and  Analysis,  Canadian 
Arctic".  Information  is  summarized for both  the  eastern  and 
western  Arctic,  and  is  presented  in  map form as  illustrated  on 
Maps V-6 and V-7, with  the  accompanying l'Key  to Ice  Symbols", 
Figure V-I.  Two or  three  maps  such  as  these  are  produced  during 
each  month,  during  the  period  June  to  October  inclusive. 

Data on  local and  route  ice  conditions  is  available  in  the 
"Pilot of Arctic  Canada",  which  is  also  the  source of the  Ice 
Glossary  found  in  Appendix 6 of  this  report,  containing  defini- 
tions  of  descriptive  terms  used  with  respect  to  ice. 

Ice  reconnaissance  is  carried  out  both  by  air  observers, and 
observers  aboard  vessels  operating  in  Arctic  waters.  Ice  data .- is gathered  at  Ice  Central of the  Department of the  Environment 
in Ottawa,  which is -a.combined  data  repository,  ice  forecasting 
center  and  ice  advisory  unit. 

Thirty-six  hour  forecasts of ice  conditions  are  broadcast  daily 
for commercially  active  Arctic  shipping  routes. In conjunction 
with  the  daily  forecasting,  an  ice  chart  is  prepared  and  sent 
out  three  times  per  week. A longer  range  ice  forecast  is 
available  in  the form of 30-day  ice  predictions. 

Ice  Central  also supplies an  advisory  service  for  expeditions, 
offshore  developments,  etc.,  in  the  form of a  weekly  map s p -  
marizing known  ice  conditions  accompanied  by  meteorological 

* Atlantic  Unit,  Water  Planning  and  Operations  Branch,  Coastal 
Zone  Activities  of  the  Denartment of the Enviroment,"(Ottawa: 
Department of the  Environment, 1972) ,  p .  7. 
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MAP V-6 
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ICE CONDITIONS EASTERN ARCTIC 
SEPTEMBER 1969 

. . . . .  I . .  . . . . . . . . .  I 

FIGURE 25. ICE CONDITIONS ON 10 SEPTEMBER 1969. 

Although some  new ice was forming, this was nearing the time of maximum open water. Revailing winds  had moved the 
disintegrating ice in Foxe Basin atxoss Foxe Channel.  The pack off the southeast Baffin Island coast continued to melt but remained 
much more  extensive  than uaLol for  the  time of year. 

Source:  Atmospheric  Environment, Ice 
Summary  and  Analysis,Canadian 
Arctic 1969, (Ottawa: Informa- 
tion Canada, 1971), p. 29. 
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ICE CONDITIONS  WESTERN  ARCTIC 
SEPTEMBER I O ,  I969 

New  ice  was forming on  the Alaskan  coast but this was  near the time of maximum open water. Victoria Strait and approaches were open water, as was  most of Prince of Wales Strait. 
Through Byam  Martin Channel into northern Viscount  Melville Sound there were  large areas of open water and New ice. From southern EUef Ringnes island eastward to Axel Heiberg 
Island lay very  open  pack  ice and open  water. 

Source:  Atmospheric  Environment, Ice Summary 
and  Analysis,  Canadian  Arctic 1969, 

t 

I 

I 

(Ottawa:  Information  Canada, 1971), 
p. 67. 
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FIGURE V-I  

C A N A D I A N  METEOROLOGICAL SERVICE 

KEY TO I C E  SYMBOtS 
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Source:  Atmospheric  Environment, Ice 
Summary  and  Analysis,  Canadian 
Arctic 1969, (Ottawa: Infoma- 
tion  Canada, 1971 ) , p.  4 .  
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data,  as  well  as  predicted  conditions  based on analysis of past ' 

-climatic  data.* 

Ministry  of  Transport  ice  advisory  and  shipping  support  ser- 
vices  range  from  radio  broadcasts of up to  date  general  informa- 
tion  on  ice coditions to  detailed  advice  on  routing  of  ships 
proceeding  independently,  to  the  provision of icebreaker  escort, 
if  available  and  considered  necessary.  Arctic  waters  are  under 
the  surveillance of area  Ice  Operations  Offices  and  Ice  Informa- 
tion  Offices,  to  which  Masters  should  report  before  their  ships 
enter  waters  where  ice  may be encountered. 

Specifically  by  area,  service  is  provided  in  Hudson  Strait  and 
Hudson  Bay  through  an  Ice  Operations  Office  at  Frobisher  Bay 
and  an  Ice  Information  Office  at  Churchill,  Manitoba. In areas' 
north of Hudson  Strait  a  service  on  ice  information,  routing 
advice  and  icebreaker  support  is  provided  through  Frobisher  Bay 
and  Resolute  Radio  Station.** 

Little  information  is  available on year-round  ice  conditions, 
due  to  visibility  problems.  The  ERTS  satellite  provides  complete 
coverage  every  eighteen  days,  with  its  nearest  point  to  earth  at 
650 miles;  however,  'cloud  cover at  any  time and  poor  winter 
light  levels  reduce  the  amourk  of  information  available  from 
satellite  photographs  during  the  period  September  to  March.*** 

Beginning  in  early 1974, the  Canada  Center  for  Remote  Sensing 
(EMR), who  are  responsible for handling  the  data  from  the  ERTS 
satellite,  plan to start  receiving  signals from the U.S. N O M - 2  
meteorological  satellite.  The NOAA satellite  gives  daily  coverage 
and is equipped  with  infra-red  instruments  enabling  it to pro- 
duce  pictures  at  night.**** 

Degrees of ice  severity  are  reflected  in  the  zonal  boundaries 
O& the  Arctic  Waters  Pollution  Prevention  Act (AWPPA), Shipping 
Safety  Control  Zones.  Boundaries  were  determined  principally 
by  ice  conditions,  and  as  the  zonal  number  decreases from 16 to 
1, from  east to west,  ice  severity  increases,  and  the  allowable 
navigation  season  shortens. 

* -  

** 

Y** 

**** 

Atlantic  Unit,  Water  Planning  and  Operations  Branch,  op.  cit, 
p. 6 and 7. 
Canadian  Coast  Guard,  Ice  navigation  in  Canadian  Waters, 
(Ottawa:  Information  Canada, 1972) p .  , 7 and 8. 

William  H.  German,  op.  cit.,  p. 696. 

"Quick  Look  System  Could  Make  Arctic  Shipping  Safer,  Less 
Costly",  Toronto  Globe  and  Mail,  February 13, 1974. 
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There  are  two  ice  types  in  Arctic  waters:  glacier  ice  and 
sea  ice.  'Glacier  ice  is  ice  originating  from a glacier,  such 
as icebergs,and  sea  ice  is  any form of ice  originating  from  the 
freezing  of  sea  water.  Sea  ice  is  further  classified  as  first- 
year  ice  or  multi-year  ice,  according t o  thickness, a function 
of the freezing  period.  First-year  ice  refers  to  sea  ice  of  not 
more  than  one  winter's  growth.  Multi-year  ice is ice  which  has 
survived  at  least  two  summers.  Areas of multi-year  ice  occur 
principally  in  the  western  Arctic  and  those of first-year  ice 
in the  eastern  Arctic. (See Map IV-5 ) .  

Sea ice  probably  accounts for about 99% of the ice  met  with  at 
sea.  Icebergs  are  important  in  that  they  are a danger  to 
navigation,  but  they  occur  in a limited  number of localities.* 
Size of glacier  ice  and  thickness  of  sea  ice  are  detailed  in 
Appendix 6, "Ice  Glossary'&. 

Possibly  the  most  important  ice  influence  on  navigation  is  the 
formation  of  ice  pressure  ridges,  which  are  lines  or  walls of 
broken  ice  forced  upwards by pressure.  The  submerged  volume  of 
broken  ice  under a ridge  forced  downward  by  pressure  is  termed 
an ice  keel,  and  may  extend  as  much as 50 metres  below  sea 
level. It appears  that  location of  land-fast  pressure  ridges 
is  fairly  predictable,  whereas  open  water  ridges  are  not.  The 
Northern  Associates  (Holdings)  Limited  report  Arctic  Resources 
by  Sea  contains  maps of sitings  of  pressure  ridges  as  well  as 
density of iceberg  sitings. 

Long  lasting  anomalies  exist  in  the  general  ice  pattern  over 
time,  such  as  the  "North  Water",  an  area  of  water  between 
Ellesmere  Island  and  Greenland,  which  is  open  almost  all  year. 
When there  is  anv  ice  cover,  it  appears  to  be  only a foot  or 
two in thickness.  Map V-8 illustrates  the  position  of  the North 
Water in late  winter  and  spring. The northerly  boundary of the 

*'open water  remains  fairly  constant,  whereas  the  southerly  boundary 
increases  southward  until it opens on Jones  and  Lancaster  Sounds. 
The  North  Water  coulf  facilitate  westward vessel passage  through 
Jones  and  Lancaster  Sounds. 

* Canadian  Hydrographic  Service,  Department  of  the  Environment, 
Pilot of Arctic Canada, Volume 1 ,  Second  Edition,  (Ottawa: 
Information  Canada, 1970), p. 89. 

L 
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MAP V-8 

EXTENT OF the NORTH water 
IN LATE WINTER and SPRING 

Source: Moira dunbar The GesraDhiezl 
Position of the north water 
Arctic, December 1969, p .  453. . 
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SECTION VI INFLUENCE OF MARINE  INSURANCE ON NORTHERN 
HARBOUR AND 'PORT DEVELOPMIWT 

The cost of marine  insurance is a  major  factor  determining  the 
economic  feasibility  of  vessel  movements  in  the  Arctic,  and 
thus  development  of  marine  terminal  facilities. 

Provision.of  permanent  docking  facilities  for  supply  cargo  to the  Arctic  would  probably  lower  the  cost of supplies  received 
in  the  Arctic. The lowered  cost  would  primarily  be  a  result of  
lowered  cargo  insurance,  rather  than  a  reduction  in  vessel 

the  time  supplies  sit  on  the  beach,  (after  being  lightered  ashore), 
before  being  picked  by  land  transport.  Whether  provision of 
a  permanent  wharf  facility  would  lower  vessel  insurance  on 

hazards  encountered  by  a  supply  vessel  are  encountered en route 
as well  as  at  the  discharge  point. 

insurance.  The  wharf  facility  would  reduce  cargo  handling  and 

vessels  calling  at  that  destination  appears less likely,  since 

Insurance of the  vessels  and  cargoes of the  Arctic  resupply  is 
a known  situation,  in  that  resupply  has  been  going on for  two 
decades  and  risk  statistics  are  available.  Insurance  of  vessels 
which w i l l  be used  in  the  future to transport  bulk  resources 

present  time  prediction of rates  is  almost  impossible. 
out  of  the  Arctic is something  entirely  different  and  at  the 

A. THE HISTORY OF MARINE INSURANCE IN THE CANADIAN  NORTH 

Shipowners  navigating  in  Arctic  waters  have  been  subject to 
additional  premiums  during  certain  seasons of-the year  due  to 

stranding  as a result of inadequate  bathymetric  data. It  has 
b e e n  the  practice of shipowners  to  charge  the  additional  pre- 

miums directly  to  the  charterer or shipper. 

Until  recently,  decisions on the  magnitude of additional  pre- 
miums  have  been  made  outside  Canada,  primarily  by  Lloyd's  of 
London.  The  Joint  Hull  Committee of Lloyd's  determined  the 
seasonal  limits  of  Arctic  navigation  by  geographical  area  and 
the  magnitude  of  premiums  to  be  paid. 

the risk  of  ice  damage, as well as due  to  the  increased  danger  of 

After 1960 the  basic  hull  rate  and  additional  premiums f o r  
Arctic  navigation  were  set  out on  an advisory  basis. The exact 
rate was determined  for  each  individual  case  through  negotiations 
between  the  insurance  underwriter  and  the  shipping'company and 

Differences  between underwriters and  shipowners  as  to  rates 
charged  focused  on  questions of size of additional  premiums, 
period  during  which  the  premiums  are  payable  and t h e  geographic 

expressed  that  the  magnitude of  the  additional  premiums  charged 

shipper.  Arbitrary  seasonal  limits  to  navigation were retained. 

areas  subject to additional  premiums.  Concern  had  also  been 

I 
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for Arctic  navigation were.not directly  justified on the basis 
of risks  actually  encountered. 

Premium  reductions  were  given  for  ice-strengthened  ships. In 
1970, for  Lloyd's  Class 1,  additional  premiums  were  reduced  by 
5046, for  Class 2 by 20% and  for  Class 3 by 12.5%. However, 
premium  reduction  was,  and  still  is,  somewhat  offset  by  the 
greater  capital  cost  of  ice-strengthened  vessels,  which  results 
in turn in  the  value  upon  which  the  insurance  is  calculated 
being  high. 

B. THE PRESENT SITUATION 

Marine  insurance  rates for vessels  navigating  in the Arctic 
continue  to  be  high,  since  the  risks of vessel  damage  are 
greater  than  for  vessels  navigating in ice free waters.  Rates 
are  also  high  due  to  past  risk  statistics  originating  from  use 
of non-strengthened,  low-powered  vessels  and in some  cases, 
older  vessels,  which  have  suffered  damage  in  Arctic  waters. 

Canadian  marine  insurance  companies  have  shown  increasing  interest 
in the  Canadian  marine  insurance  market  which is estimated  to  be 
in  the $90-$100 million  range.  About  one-third  of  this  market 
is  now  arranged  in  Canada  with  the  remaining  two-thirds  still 
arranged  through  foreign  markets.  The  two  committees  determining 
marine  insurance  rates  charged in Canada  are  The Hull Committee, 
Chairman, R.S. Byrch, and The  Cargo committee Chairman,  Wes 
Telling of the  Canadian  Board of Marine  Underwriters. 

On January 1, 1973, the  Arctic  Waters  Pollution  Prtvention  Act 
.became  effective,  specifying  minimum  standards of vessel  ice- 
strengthening  and  power,  and  corresponding  allowable  navigation 
season. In early 1973 an  advisory  scale of additional premium 
was  introduced  in  Canada,  based on the  time  a  vessel  spends  in 
.the different areas of ice  severity as outlined  in  the  Arctic 
Waters  Pollution  Prevention  Act.  The  premium  is  based on so 
much a gross  registered  ton  for..each-day  spent  in a given  ice  zone. 
The lowest  charge  is  16g/t0n  for  an  Ice  Class 1 (the  highest 

vessel  going  to  the  Hudson  Bay.  The  Canadian  scheme  eliminates 
the  Lloyd's  system of extra  charges  according  to  the  number  of 
destination  ports  within  an  area." 

commercial  ice  class vessel to  enter  the  Arctic  to  present) 

The  London  insurance  industry  lowered  its  rates  in  response to 
the  Canadian  developments,  but  kept  the  concept  of  a  fixed  season. 
Since  there  is  free  competition  between  Canadian  and  London  mar- 
kets  for  both  the  basic  hull  rate  and  the  additional.  premiums * 

charged  for  Arctic  navigation,  it  is  probable  that  the  range  of 

* Peter B. Smith,  President,  Canadian  Roard of Marine  Under- 
writers,, as reported  in The Globe  and Mail, July 19, 1973, 
p.  B8. 
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rates  charged  is  not  too  great  and  would  depend  largely on past 
experience  of  the  individual  underwriter  with a particular 
shipowner. 

C. PRESENT  PROBLEMS 

The Regulations  of  the  Arctic  Waters  Pollution  Prevention  Act, 
specifying  vessel  ice-strsngthening  and  power  requirements  for 
differing  Arctic  ice  severity  zones,  should  reduce  damage 
claims by eliminating  vessels  not  reaching  minimum  standards. 
However,  the  Regulations  require a more  costly  vessel  and  the 
cost of the  insurance is increased  as a result  of  the  higher 
capital  value  of  the  ship. 

Some  mechanism  for  pooling  risk  statistics  is  needed. At 
present,  each  marine  underwriter  bases  his  additional  premium 
on the  advisory  rate  scale,  modified  by  his own company's  pool 
of risk  statistics. A common  pooling of risk  experience is 
difficult  due  to  competitive  caution. 

Also ,  a way  should  be  found  to  induce  skippers  of  cargo  ships 
to  follow  the  advice of the  Master of the  Icebreaker  as  to  when 
and  where.  to  proceed.  Under  the  Canada  Shipping  Act,  the 
Ministry of Transport  has  no  authority  to  demand  advance  notice 
of shipments  into  the  Arctic. 

D. FUTURE PROBLEMS 

The cost of marine  insurance  will  be one of the  principal 
factors  on  which  the  fate of year-round  vessel  transport  of 

possible  rates  for  trades  that  may  not  operate on any  large 

underwrittx-s  have  little or nothing  to  guide  them  except  their 

t h e  seasonable  trade  which  currently  exists. In general,  rates 
have  increased  by 50% over  the  past  five  years  due  to  bad 
experience. * 
The Northern  Associates  (Holdings)  Limited  report  "Arctic 
Resources  by  Sea"  attempts  an  assessment  of  insurance  costs  for 
bulk  cargo  shipments  out  of  the  Arctic,  using  the  London  Market 
Advisory  Scale for bulk  carriers,  tankers  and  super  carriers. 
The  premium  is  calculated  by  using  two  factors: a charge for 
total loss purposes  based on the  vessel's  value,  and a charge 
on a deadweight  ton  basis  for  coverage  of  other  than  total loss. 

bulk  resources  out  of  the  Arctic  will  depend.  Assessment of 

scale  for  several  years  is  almost  impossible,  since  marine 

own judgement  and  the  experience  of  non-specialized  carriers in 

c 

c 

c Northern  Associates  (Holdings)  Limited,  Arctic  Resources by 
Sea, 1973. 
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the example  insurance  calculation in the  report  for a vessel 
of 150,000 dwt  and a capital  value  of $60 million  yields a 
total  annual  premium of 31,250,000, a rate of $2.08 per $100. 
These  rates do not  include  vessels  built  for  the  carriage  of 
liquified  natural  gas  (LNG).  Large LNG carriers  are  presently 
being  rated 30% t o  40% higher  than  super  tankers,  principally 
due  to  the  effect  of  the  higher  value  per  deadweight  on  repair 
costs. 

Several  factors  are  mentioned  by  marine  underwriters  as  prin- 
cipal  reasons  for  the  extra  premiums  charged for operation of 
large  specialized  vessels.  these  problems  are  further  com- 
pounded  by  operation  of  these  large,  specialized  vessels  in 
Arctic  waters.  Cited  are:  the  scarcity  of  salvage  and  repair 
facilities  for  vessels of this  size;  the  shortage  of  fully 
trained  personnel  to  handle  ships of this  size;  the  degree of 

. "exposureff,  ie.,  the  magnitude  of  insurable  value  concentrated' 
in one  vessel;  and  the  lack  of  reliable  bathymetric  data. 
Operation  in  Arctic  waters  adds  risks  of  hull  ice  damage,  and 
operation of vessels in areas  which  are  largely  uncharted  with 
insufficient  navigational  aids  increases  the  risks of stranding 
or striking  submerged  obstacles.  There is, as well, the fear 
that a relatively  minor  accident -to vessel  propulsion  equipment 
o r  besetment  by  ice  will  result  in  total l o s s  of the  vessel  as 
rescue  may  be,impossible. 

The  Northern  Associates  report  suggests  that  marine  underwriters 
will  require  evidence of  constant.  availability  of  icebreaking 
vessels  of  sufficient  power,  not  only  to  assist  occasionally  in 
normal  navigation  through ice,'but at  times  of  distress  to  act 
in  a salvage  capacity.  Associated  with  the  need  for  icebreakers 
is a need  for  ancillary  salvage  equipment  available  for  use  in 
Arctic  waters.  Although  the  Arctic  Shipping  Pollution  Preven- 
tion  Regulations  specify  minimum  standards  of  vessel  power  and 

0 hull  strength,  it  is  inevitable  that  certain  damage  will  occur 
from time  to  time  and  it  is  suggested  that  this  damage  be 
considered  an  operating  cost  not  chargeable  to  insurance  and 
essentially  eliminated  from  insurance  coverage  by  substantial 
deductibles. 

The  report  suggests  that  the  most  practical  approach  to  improve 
navigation conditionS.in the  field  of  hydrographic  surveying 
will  be  to  concentrate  effort  on  areas  of  foreseeable  trade. 
The  primary  role  of  the  Government  will  be  to  ensure  +hat 
requirements  for  supporting  services  are  met.  Even  when  ser- 
vices  are  provided  and  hydrographic  charts  are  improved,  it 
should  be  anticipated  that  underwriters  will  require  additional 
premiums  for  Arctic  navigatioL,  as  this is their  customary 
approach  when  unproven  areas  are  involved.  Rates  may be lowered 
later,dependent  on  damage  statistics. 
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The report concludes by  saying there is a good chance that by 
the time large scale resource movements commence,  sufficient 
evidence will be available to lead  to  reasonable  Arctic  pre- 
miums. If not, some form of  government  insurance  support would 
be necessary. 
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SECTION VI1 NORTHERN  TRANSPORT  POLICY  DEVELOPMENT" 

A. HISTORY  OF  transport  PLANNING IN THE NORTH 

1. Departmental  Planning 

Before  World  War II, transport  facility  investment  was  left 
largely  to  private  enterprises.  Since  World  War II, Government 
expenditures  in  the  north  have  been  increasing.  By  the 1960's, 
the objective of northern  economic  growth  was  given  highest 
Federal  Government  priority,  and  subsidizing  resource  exploi- 
tation  was  seen  as  the  chief  means  to  accomplish  this  goal. 
During  the  period 1965-1970, Government  expenditures  in the 
North  were  about five.times greater  than  revenues. 

However,  one  of  the  most  apparent  problems  in  northern  trans- 
portation  development  has  been  the  fragmentation  of  decision- 
making  within  Federal  agencies  in  the  Arctici  who  were  basing 
their  operations  on  differing  factors,  such  as  legislative 
instruments,  investment  criteria,  non-identification of direct 
and  indirect  costs  and  differing  administrative  regions. The 
fragmentation  of  Government  decision-making,  and  the  encouragement  of 
industry  resource  exploration  and  development  with  the  use of 
incentive  and  subsidy  programs,  has  led  to  development of a 
strong  role  for  the  private  developer  who  can  capitalize  on  ad 
hoc  Government  policy  decisions. 

2. Interdepartmental  planning 

The Advisory  Committee on Northern  Development**  was  established 
after  World  War  II  to  Co-ordinate  matters  relating  to  northern 
development,  at  the  Deputy  Minister  leve1,for  advice  to  Cabinet. 
The  Committee  was  chaired  by  the  Deputy  Minister of Indian  and 
Northern  Affairs.  The acn became  increasingly  inactive  as  the 
military  significance  of  the  North  declined  after  World  War II, 
and  only a few  meetings  were  held  during 1960. The  transporta- 
tion  committee  was  almost  totally  inactive.  The  nain  item  of 
interest  to  the  ACND  during  this  period  was  territorial  consti- 
tutional  development,rather  than  matters of resource or infra- 
structure  development. 

* Parts A, B and D of  this  Section  are  taken  principally  from a 
conference  paper  by E. J. Dosman,  prepared  for  the  Conference 
on  Canadian  National  Transport  Policy,  May 23-25,  1972, at 
York  University,  and  is  used  with  the  permission of the  author. 

** The  current  structure of the  ACND  is shown in  Chart VII-1, 
"Organization  Chart,  ACND".  Appendix 7 contains a 
"Directory of Representation" of the ACND. 
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It has  been  suggested  that  the  ACND,  prior  to 1970, had  not  been 
an effective  advisory  body  due  to  two  principal  factors.  Firstly, 
the  feeling  of  Treasury  Board  officials  that  administrative 
machinery  for  effective  Co-ordination  of  northern  policy  already 
existed;  and  secondiy, Government  departments  guarding  their 
separate  jurisdicti3ns.  Recommendations  to  the  Treasury  Board 
remained  the  responsibility  of  the  individual  department  con- 
cerned.  During  the 1950's and 19601s, there  was  an  absence  of 
any  crisis  which  would  have  forced  the  issue  of  cc-ordination  of 
northern  transport  policy. 

The  Task'  Force  on  Northern Oil Development"  was  formed  during 
the 1960's to  facilitate  interdeparAmenta1  co-operation  on 
hydrocarbon  development  north of 60 , and  is  chaired  by  Energy, 
Mines  and  Resources. 

3. Formation  and  Evolution  of  the  Arctic  Transportation  Agency 
of the  Ministry  of  Transport 

The change  in  the  structure of the  Department  of  Transport  to 
the Ministry  concept  was  given  official  Cabinet  assent in, 
December 1969, and  involved  an  attempt  to  rationalize  planning 
and  organization in the  Federal  transport  sector. The Canadian 
Transport  Commission,  (CTC),  was  retained  as  a  regulatory  body. 

In December 1970, just  prior  to  the  setting up of  the MOT Arctic 
Transportation  Agency  in  early 1971, an Arctic  Transportation 
Conference  was  held in Yellowknife.  Jointly  sponsored  by  MOT 
and DIAXD, it  served  a  twofold  purpose of dramatizing  northern 
problems,  and  providing  a  compendium  of  information on northern 
transportation.  The  Conference  brought  together  transport 
specialists  from  government,  business,  the  universities  and  the 
northern  community,  and  emphasized  the  Federal  role  in  the  Ter- 

resource  policy,  pollution  and  community  development. 

Two factors  defined  the  limits  of  the  new  Arctic  Transportation 
Agency.  First  of all, DINA  ernphasized  it  was  responsible  for 
setting  out  broad  policy  alternatives  for  aorthern  activity  and 
development  to  the  Cabinet.**  Secordly,  the ACND Sub-committee 
on Transportation was pot  replaced by ARTA,  which  led  to  some 
duplication  of  activity. 

,- ritories. It aroused  public  interest  in  northern  sovereignty, 

* The current  structure  of  the  TFNOD  is  shown  in  Chart VII-2, 
"Organization  Chart,  TFNODT1. 

** By the  Government  Organization  Act of 1966, DINA  was  given 
general  responsibility  for  the  Co-ordination of northern 
programs. 
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Within MOT, ARTA  is  organized  along  different  lines,  ln  the 
sense  that  it  is  organized  along  regional  as.opposed  to  func- 
tional  lines.  The  Agency  is  located  in  Ottawa  with a planning 
officer  in  Yellowknife.  ARTA  performs  an  advisory  role, 
identifying  transport  items  and  Co-ordinating  Arctic  programs. 
The  Agency  can  present  northern budgetsina comparative  manner 
with  southern  activities,  and  thus  provide a framework  for  ela- 
boration  of a user  beneficiary  charge  policy  in  the  Arctic. 

B. NORTHERN TRANSPORT POLICY THE PROBLEM 

L e p  than 1% of  the  total  population of Canada  reside  north of 
60 , in  an  area  comprising 40% of  the  entire  area of Canada. 
The cost of maintaining  services  in  the  Arctic  and  keeping  open 
communications  with  the  south  has  been  high.  What  are  the 
justifications  for  special  assistance  to  this  underdeveloped 
area of Canada? Four general  reasons  have  been  advanced: 

1. 

2. .  

3. 

4. 

Federal  Government  strengthening  its 
claim  to  sovereignty  by  establishing 
a permanent  presence  in  the  North; 

DINA has  an  obligation  to  assist  the 
scattered  indigenous  population  in 
the  Territories; 

the belief  that  the  area  contained 
rich  mineral  deposits  which  led  to 
Government  incentives  to  companies 
for  exploration  and  exploitation; 

recently,  protection of the  environ- 
ment. .' 

Transportation  is a key  element  in  northern  development,  in  that 
any solution  or  means  to  northern  development  must  include  trans- 
port  policy,  especially  with  respect  to  resource  policy.  The 
question  is,  what  is  the  impact  of  Federal  transportation  policy 
on the  North  and  northern  planning? 

The study  of  Federal  policy  development  can  be  approached from 
several  angles: 

activities  of  individual  agencies  dis- 
pensing  transport  services; 

analysis of the  impact  of a particular 
transportation  mode,  air,  northern 
roads,  shipping; 

i 
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rationale of Federal  decisions  with 
respect  to  transport  investment  and 
economic  intervention. 

The core  issue  about  which  decisions  by  the  various  Federal 
Government  transport  roles  of  operation,  regulation  and  deve- 
lopment  cluster  in  the  North, is the  relationship  between 
activities  of  the  private  (profit-oriented)  transport  and 
resource  enterprise,  and  Federal Goverment objectives.  Since 
transport  is an intermediate  good,  the  provision of transport 
infrastructure  reflects  the  priorities  and  objectives  of  Govern- 
ment  planners,  and  as  such,  transportation  investment  can  never 
be  “technical“  or  neutral.  Control  of  infrastructure  is  part 
of the  priority  setting  process. 

Past  tendency  has  been  to evaluate  proposals  by  the  same  cri- 
teria  as  those  applicable to  southern  locations,  and  given 

available  funds  to  southern  locations. It  can  be  argued  that 
there i s  no  logical  conflict  between the user  charge  principle 
and the development  objective  development  costs  can  be  borne 

ding  and  operating  northern  transport  facilities  is  often 8 

obscure,  and  thus  charges  to  other  Government  programs  are  not 
easily  discernible. A different  investment  criteria  might  ease 

programs,  for  in  effect  subsidizing  their  operations. 

‘scarce  investment  resources,  the  effect  had  been  to  attract 

by  other  agencies  involved.  However,  the  true  costs  of  provi- 

the dilemna  of  trying  to  recover  funds  from  other  Government 

C.  EXISTING  POLICY AND LEGISLATION 

1. Current  Ministry  of  Transport  Northern  Ports  Policy  and 
Approval  Procedures* 

Marine  terminal  facilities  and  port  infrastructure  can  be  dealt 
with  under  a  number  of  headings,  viz:  as  a  designated  national 

Act; as a  Commission  Harbour  subject  to  the  several  Harbour  Com- 
mission  Acts  relating  to  the  designated  commission  harbours;  as 
a  Public  Harbour  subject  to  the  terms of the  Canada  Shipping  Act, 

as a  private  terminal  Ïacility.  Given  present  circumstances,  it 
can  be  assumed  that  Arctic  marine  terminal  facilities  and  ports 
would  be  dealt  with  under  either  the  Public  Harbours  heading  or 

port  subject  to  the  requirements of the  National  Harbours  Board 

Part  XII,  and  the  Government  Harbours  and  Piers  Act;  or,  finally, 

c as  a  private  venture. 

The  existing  Ministry of Transport  policy  for  the  provision  and 
administration  of  marine terminal  facilities  and  port  infra- 
structure  in  Arctic  waters  is  identical  with  that  applicable  to 

\ 

I) * Harbours  and  Forts  Division,  Ministry of Transport. 
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such  facilities  and  infrastructure  throughout  the  rest of 
Canada 

A port  is  conceived  as  consisting  of  terminal  facilities,  that 

and  their  cargoes.  Way  facilities,  that  is,  the  aids  to  navi- 
gation,  channels  and  general  navigation  services,  such  as  marine 
traffic  regulation  and  icebreaking,  can  extend  into a port 

waters  and  approaches  to  the  ports.. 

Generally,  the  proposal for new  facilities  is  initiated  by a 

entity, a Provincial  or  Municipal  Government  entity  or a private 
entrepreneur. It  may  be that a combination  of  interests, 
including  any two  or  all of the above  may  join  together  in  the 

is,  wharves  of  various  types,  with  sheds  and  berths  for  ships 

depending  upon  its  nature  but  are  generally  found  in  the  outer 

local  interest; this interest  may  be  either a Federal  Government 

proposal. 

In keeping with  present  procedures,  the  proposal  is  submitted  to 
the  Ministry  of  Transport  where  it  is  referred  to  the  Canadian 

established  pursuant  to  Cabinet  Directive  dated  May 6, 1971. A 
private  developer  is  required  at  the  same  time  to  file  his  pro- 
posal  with  the  Ministry  of  Transport,  Marine  Services,  and  seek 

tection  Act,  to  build  structures  within  navigable  waters. 

Ports  and  Harbours  Planning  Committee,  (CPHPC),  the  Committee 

approval,  as  required  by  the  terms  of  the  Navigable  Waters  Pro- 

Concurrently  there  will  be an engineering  assessment  of  the  pro- 
posed  terminal  facilities,  as  required  by  the  Navigable  Waters 
Protection  Act  and,  as  well, a determination  of  the  Marine  Ser- 
vices  costs  for  such  things  as  aids  to  navigation,  traffic 
regulating  and  icebreaking  services. 

Appropriate  contact  is  then  made  with  the  prospective  shippers 
by  the  CPHPC  to  confirm:  the  purpose  for  the  proposed  facility; 
the  volume  of  traffic  expected;  the  arrangements  for  upland  and 
waterlot  requirements;  the  revenues  to be derived  from  fees and 
charges  on  the  users;  the  investment  plans of the  prospective 
developer;  and  the  cost  recovery  prospects  to  cover  MOT  financial 
participation.  Federal  financial  participation may range  from 
nothing  through  partial  aid  to  full  Federal  responsibility 
governed  by  the  extent  of  Government  responsibility  and  the  range 
of public  interest  single  or  multi-user and shippers.  Each 
case  is  considered  on  its own merits  by  the  CPHPC  and  the  exe- 
cutive  offices  responsible  (National.  Harbours  Board  or  Harbours 
and  Ports  Branch,  CMTA). 

For a particular  class  of  facilities,  such  as  deep  water  oil 
terminals,  and  particularly  in  new  harbours,  it  may  be  necessary 
to  conduct  extensive  studies  in  order  to  determine  precisely 
what  may  be  needed  in  the  way  of  special  navigation  aids,  rules, 
channel  improvements  and  pilotage  services. 
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As noted  above,  the  cost  ‘of  these  services will be  determined 
and will  be  considered  to  be  a  part  of the total  investment  in 
the proposed  project. 

It is  the normal practice  of  the  Ministry of Transport,  if 
facilities  are  provided for  any  company or group  of  companies, 
to do so only  on  the  basis  of  long  term  guarantees t o  recover 
the  capital  and  annual  maintenancf  costs.  Even  if  the  wharf 
were  to  be  used  by  one company only,  the  facility  would  remain 
the property  of  the  Government of Canada, and operated as a 
public wharf available  insofar  as  possible  to  all  interested 
transportation  users. 

The  general  policy  with  respest  to  navigation  aids is that the 
Ministry  accepts  responsibility  of  provision  of  navigation  aids 
to  public  harbour  facilities,  but  does not provide  aids  to 
private  terminal  developments. 

2. Current  Department of Indian  and  Northern  Affairs  Policy on 
Northern development 

In a  policy  statement  given  recently,  the  Honourable  Jean 
Chrétien,  Minister  of  Indian  and northern Affairs,  presented  the 
Federal  Government’s  northern  policies and priorities f o r  the 
1970’s. The essence  of the Government’s  approach  is  to  encourage 
and  develop  policies  and  programs that meet  the  needs of the 
native  peoples,  ensure  viable  economic  development,  maintain  the 
ecological  balance of the  North  and  further  the  evolution of 
government  in  the NWT. 
In this  policy  statement,  the  Government’s order of priorities 
for the  North  for  the next decade  was  laid  down  as fo l lows:  

2. 

3. 

To give  rapid  effect  to  ,guidelines 
f o r  social  improvement of native 
peoples in the north 

To maintain  and  enhance  the  natural 
environment  through  such  means  as 
intensifying  ecological  research, 
establishing  national  parks,  and 
ensuring  wildlife  conservation. 

To encourage  and  stimulate the 
development  of  renewable  resources, 
light  industries  and  tourism,  par- 
ticularly  those  which  create job 
and  economic  opportunities f o r  
native  northerners. 

* Environment  Canada, The Macken-/ie Basin, Proceedings  of  the 
InterEovernmental  Seminsr  held at Inuvik, NIJI’, June 24-27, 

~ ~~~ 

7972, p.  107-1 08. 

! 
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To  encourage  and  assist  strategic 
projects  (key  to  increased  economic 
activity  in a region or territory 
with  solid  economic  and  social  bent- 
fits)  in  the  development  of  non- 
renewable  resources  and  in  which 
joint  participation  by  government 
and  private  interests  is  generally 
desirable. 

To provide  necessary  support for 
other  non-renewable  resource  projects 
of recognized  benefit  to  northern 
residents  and  Canadians  generally." 

The main  bodies of legislation  administered  by  the  Ministry  of 
Transport  governing  marine  transport  in  Arctic  waters  are:  the 
Canada  Shipping  Act,  with  respect  to  movement  of  ships;  the  Navi- 
gable  Waters  Protection  Act,  with  respect  to  the  location  of 
terminal  structures;  and  the  Arctic  Waters  Pollution  Prevention 
Act. 

Other  legislation  relevant  to  transport  policy  north of 60' are 
the  Territorial  Lands act and.the Northern  Inland  Waters  Act, 
both  administered  by  DINA. 

Of the  five  Acts  mentioned  above,  the  latter  three  Acts  were 
enacted  or  amended  between 1968 and 1972, wher,  resource  develop- 
ments  were  accelerating.  These  three  Acts give the  Federal 
Government  broad  control  over  activities  that  could  lead  to  major 
changes  in  the  environment. 

The  Territorial  Lands  Act  allows  the  Government  to  set  aside 
land  managemellt  zones  anywhere  in  the  two  Territories.  Zones 
presently  exist  in  the  northern  Yukon,  the  Mackenzie  Valley  and 
the  western  Arctic. A land use permit  is  required  for  "land 
use  operations"  in  these  zones.  Operations  are  defined  as  any 
activity  requiring a vehicle  weighing  more  than 20,000 pounds, 
any  earth-moving or land  clearing,  any  clearing  of a trail  more 
than 5 feet  wide  or a catnpsite  to be used  for  more  than 300 man- 
days.  Stipulations  on  land  use  operations  can  be  added to the 
permit if issued  and  penalties  for  contravening  them  are1$5,000 
per day. 

The  Northern  Inland  Waters  Act  requires  licences  for  any  use  of 
inland  waters  including  industrial,  cormercial  or  municipal  use, 
with  the  intent TO control  any  activities  that  would  remove  water 
or d k p  wastes in it  and  an  construction  that  would  alter  water 
conditions.  Penalties  are 5,000 per  day. 
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The  purpose of the  Arctic  Waters  Pollution  Prevention  Act  is  to 
prevent  spills  or  waste  disposal  that  would  pollute  Arctic 
waters.  The  Act  regulates  standards  of  ship  construction  for 
ships  travelling in Arctic  waters (as defined  in  the  Act), 
navigation  zones  and  restricts  the  kinds of waste  that  can  be 
dumped  at  sea.  Financial  liability  for  clean-up  and  damages  is 
specified  for  accidental  pollution  and  in  addition,  penalties 
for an offence  are $5,000 per day  for a person  and $100,000 per 
day for a'ship. 

D. NORTHERN POLICY THE future 

The  existence of ARTA within  the MOT is an advance  in  the  direc- 
tion o f  more  effective  northern  policy. a r t a  presence  focuses 
attention  on  the  North  and  permits  continuous  attention  to  be 
given to developing  northern  policy. 

Several areas  critical  to  northern.transportation  can  be  identi- 
fied,  towards  which  the  Arctic  Transportation  Agency  can  play a 
major role  in  the  development of policy  positions.  These  areas 
include  Arctic  resupply;  the  role  of  the  Northern  Transportation 
Company  Limited;  the  future  of  the  Mackenzie  system;  and  most 
important,  the  delineation of a specific  developmental  approach 
for M W  in the  North. 

Future problems iavolve  Co-ordinatim of the  regulatory  role of 
the  CTC  and  Ministry  policy.  At  some  point,  Cabinet  must  decide 
on  the  kind of planning  required  in  the  North. If a highly  cen- 
tralized  planning  regime is developed,  the  CTC  must  be  made  less 
independent of the  planning  process.  The AClSD  and  the  TFNOD  can 
be vehicles  for  continuous interdepartmental'discussion, and  for 
the  development of improved  arrangements  for  joint  planning. 
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APPENDIX 1 

MINISTRY OF TRANSPORT  PUBLIC WHARVES IN THE MACKENZIE  RIVER  BASIN 

Source: Department of Public Works, 
Transfer  Plans 



MINISTRY OF TRANSPORT 

PUBLIC WHARVES 

IN THE 
MACKENZIE  RIVER  BASIN 

LOCATION 

Great Bear Lake 

I. Fort  Franklin 
2. La Bine  Point 

Great  Slave  Lake 

3. Hay River 
4. Fort  Resolution 
5. Yellowknife 

MacKenzie River 

6. Fort  Providence 
Part Simpson 

8. Wrigley Airport 
9. Fort  Norman 

I O .  Fort Good Hope 
11. Arctic Red River 
12. Reindeer  Station 

14. Aklavik 
15. Inuvik 
16. Fort  McPherson 

1 3. Tuktoyaktuk 

Slave  River 

17. Fort  Smith  (Bell Rock) 

Great Bear River 

18. Great Bear River 



Location:  The  structure ( a  T-shape  pier) is located  on  the 
northwest  shore of  Keith Arm,  Great  Bear  Lake  and 
fronting  Lot 1, Block 2 at  Fort  Franklin. 

Construction: The pier  is a rock-filled  crib 23' wide  by 40' 
long  with a crib  and  span  approach 12' wide  by 
72' long.  The  limiting  load  is 400 lbs/sq  ft. 
There are  no buildings  or equipment  stored on 
this  structure.  Depth  alongside  the 40' face  is 5'. 

2. La  Bine  Point, NWT (DPW Plans 1937) 

Location:  The  structure  (a  marginal  wharf)  is  located  on 
the eastern  shore  of  McTavish Arm, Great  Bear 
Lake, on the  south  shore of La  Bine  Point. 

The wharf  is 113' long  by 8' wide  and  consists  of 
rock-filled  log  cribwork. The limiting  load  is 
4,000 lbs/sq  ft.  There is no building or equip- 
ment on the  wharf.  Depth  alongside  is 6'. 

Construction: 

3. Hay River, NWT 

Location: 

Construction: 

4. 

(DPW  Plans 1964) 

The  structure  (a  marginal  wharf  extension)  is 
located on the  southwestern  portion  of  Great 
Slave  Lake  on  the  Hay  River  at  the  settlement of 
Hay River,  fronting  Lot 4, Block  F. 

The  wharf  consists  of a steel sheet  pile  retain 
wall tied  back  to a concrete  anchor  wall.  The 
wharf extends 216' upstream  (west)  from  the 
resent  structure  with a loading  area  extending 

15' behind  wall  and  an  additional 130' behind 
the  loading  area  for  storage.  The  entire  area 
has 1' of  gravel  surfacing.  The  limiting  load 
on the  wharf  is 500 lbs/sq ft to  within 3'  of 
all faces.  There  is a Department  of  Transport 
warehouse on the  storage  area  behind  the  wharf. 
Depth  alongside i's 9' . 

Fort  Resolution, NWT (DPW  Plans 1962) 

ing 

Location:  The  structure  (an  L-shaped  pier of varying 
widths)  is  located oc the southeast  shore of 
Great  Slave  Lake  opposite the  Hudson  Bay  Company 

i 
t 
I 

1 
I 

I 

at  Fort  Resolution. 

F 
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Construction:  The  pier  is 796' long  and  of  varying  widths 
(361,  24' and 20')., running  straight  out  from 
shore  for 494' then  at an angle  easterly  for 
300'. It  is  constructed  of  rock-filled  crib- 
work.  The  limiting  load  is 400 lbs/sq  ft. 
There  are  no  sheds  or  other  structures  on  this 
wharf.  Depth  alongside  is 6'. 

Yellowknife, NWT (DPW  Plans 1958) 

Location : The  structure  (a  marginal  wharf)  is  located  at 
the old  settlement  of  Yellowknife  on  Yellow- 
knife  Bay  opposite  Block lots 9 to 18, on 
Great  Slave  Lake.  (Lat. 62 27'47", Long. 1 14' 
20'40") . 

6. 

I* 

7. 

Construction: The wharf  is  constructed  in two sections. The 
first  part  was  completed  in I948 and  consists 
of rock-filled  timber  cribwork 343'7" long  by 
20' wide.  The  second  section  consists of un- 
treated  timber  pile  bent 151' long  by 20' wide, 
which  was  completed  in 1958. The  two  structures 
provide 11,090 sq  ft  of  wharf  area  and  serve  to 
retain a fill  of  mine  waste  topped  with  gravel. 
The limiting  loads  are  unlimited  to  within I O '  of 
a l l  faces  and 400 lbs/sq ft  on  remaining  portions. 
Depth  alongside  is  approximately 5' .  

Fort  Providence, NWT (DPW Plans 1961) 

Location: The structure  (a  marginal  wharf)  is  located  on 
the  north  bank  of  the  MacKenzie  River,  fronting 
Lot 24 at  Fort  Providence. 

Construction:  The  wharf  consists  of a rock-filled  timber  crib- 
work, 70' long  by 24' wide.  The  approach  con- 
sists of a loading  and  storage  area  extending 50' 
back  from  the  rear of the  wharf  and 150' long, 
parallel  to  the  wharf  face.  The  limiting  load 
on the  wharf  is 300 Ibs/sq  ft.  There  are  no 

alongside  is  approximately 5'. 
,. buildings  or  equipment  on  the  wharf.  Depth 

Fort  Simpson, NWT (DPW P lans  1961) 

Location:  The  structure (a floating  wharf)  is  located  on 
the  west  bank  of  the  MacKenzie  River  fronting 
on  Lot 23 at  Fort  Simpson. 

1 

i 
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.Construction: The wharf consis ts   of .   e ight   17 '  by 8' u n i t s  
arranged  such  that   the wharf  measures 70' long 
by 16'  side.  There is a 31 long by 16' wide 
ramp from the   approach   to   the   f loa t ing  wharf 
which cons i s t s  of two f l o a t i n g  units. The 
approach i s  gravel  surfaced and protected by r ip-  
rap. The l imi t ing   load  on the  wharf is 10  tons 
p e r   f l o a t .  Depth  alongside is about  6 ' .  

0. Wrigley  Airport, NWT Plans 1962.) 

Location: The s t r u c t u r e   ( a   f l o a t i n g  gangplank) i s  located 
on t h e   e a s t  bank of   the MacKenzie River, one 
quarter   of  a mile  northerly from  Wrigley Airport .  

long by 8' wide by 4' deep. The f l o a t  i s .  con- 
nected  to   shore by a ramp sec t ion   f loa t   13 '   long  
by 8' wide by 4' deep. The l imi t ing   load  on the  
gangplank i s  10  tons.  Depth  alongside a t   t h e  
f ace  i s  5 ' .  

Construction: . The gangplank consis ts   of  one s t e e l   f l o a t  17'6'' 

9. For t  Norman, NWT (DPW P l a n s  1962) 

Location: The s t ruc ture   (a   f loa t ing   wharf )  is located on 
t h e   e a s t  bank  of t he  MacKenzie River ,   f ron t ing  
Lot  16 a t   F o r t  Norman. 

Construction: The wharf c o n s i s t s   o f - e i g h t   s t e e l   f l o a t  units 

s t r u c t u r e  measures 70' long by 16'  wide. The 
I wharf i s  connected to   shore  by a ramp sec t ion  

made up  of two s t e e l   f l o a t s   1 3 '  x 8' x 4 ' .  The 
l imi t ing   l oad  i s  10 tons   pe r   f l oa t .  Depth 
alongside i s  5' a t  the  wharf face.  

. (1 7' 6" x 8' x 4' ) arranged  such  that   the 

1 O. Fo r t  Good Hope, NWT (DPW P l q s  1962) 

Location: The s t ructure   (a   f loat ing  wharf)  is located on 
t h e   e a s t  bank of the  MacKenzie River  fronting on 
Lot 3 a t  Fort  Good Hope. 

(17' 6" x 8' x 4' ) arranged  such  that  the wharf 
measures 72' long by 16' wide. The wharf i s  
connected to   shore  by a ramp sec t ion   cons is t ing  
of two s t e e l   f l o a t s   1 3 '  x 8' x 4 ' .  The l imi t ing  
load on the  wharf i s  10 t ons   pe r   f l oa t .  Depth 
alongside  the 72' face i s  4 ' .  

Construction: The wharf cons i s t s  of t en   s t ee l   f l oa t '   un i t s  

. . . O  4 
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11. Arctic Red River, NWT . (DPW Plans 1962) 

Location: The structure  (a  floating  gangplank)  is  located 
on the  west  bank  of  the  MacKenzie  River,  fron- 
ting  Lot 1 in  the  Arctic  Red  River. 

Construction: The gangplank  consists of one  steel  float 17'6" x 
8' x 4' connected  to  shore  by a ramp section of 
one float 13' x 8' x 4 ' .  The  limiting  load on 
the gangplank  is 10 tons.  Depth  alongside  the 
face is 5 ' .  

12. Reindeer  Station, NWT (DPW Plans 1962) 

Location: The structure  (a  floating  gangplank)  is  located 
at the  mouth of the  MacKenzie  River  on  the  east 
bank at  Reindeer  Station. 

Construction: The gangpl&nk  consists  of m e  standard  float  unit 
17'611 X 8' x 4 ' ,  and  is  connected  to  shore by a 
ramp section  consisting of one float 13'  X 8' X 4 ' .  
The limiting  load  is 10 tons.  Depth  alongside 
is ? 

13.. .!bktoyaktuk, NWT (DPW Plans) 

Location: The structure  (a  T-shaped  pier)  is  located  on  the 
Beaufort  Sea,  east  of  the  mouth of the  MacKenzie 
River,  fronting  on  Lot 3 at  Tuktoyaktuk. 

Construction: The pier  consists  of a steel  sheet  pile  head, 
I- concrete  deck and a timber  pile  bent  approach 

40'9'' long  by 1611111 wide  with a reinforced 

with a plank  deck 12' wide by 40'3'' long.  The 
limiting load is 500 lbs/sq ft.  There  are  no 
buildings or equipment  on  this  wharf.  Depth 
alongside  the  face  is  about 7'. 

14. Aklavik , NWT (DPW Plans 1965) 

.- 

Location:  The  structure  (an  L-shaped  floating  wharf)  is 
located  on  the  west  of  the  MacKenzie  River 
opposite  Lot 25 at  Aklavik. 

Construction:  The  wharf  consists of ten  standard  steel  float 
units 17t611 x 8' x 4' arranged  such  that  the 
wharf  measures 71' long  by 16' wide  on  the 
portion  parallel  to  shore  and 33' by 17t611 wide 
on the  portion  connected  to  shore.  The ramp 
section of the  connecting  portion  consists of 
two  steel  floats 12'  x 8' x 4 ' .  The  limiting 
load on this  wharf  is 10 tons  per  float.  Depth 
alongside  the face is about 15'. 

. .'. . 5 
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15. Inuvik, NWT (DPW Plans  1966) 

Location:  The  structure  (a  marginal  wharf)  is  located  on 
the north  bank of the  east  channel of the  Mac- 
Kenzie  River  Delta  opposite  Lots 1 and 2 at 
Inuvik. 

Construction: The wharf  consists  of 287' total  length of steel 
sheet  piling;  one  section 190' long  with  the 
other  section  forming a 45' angle  to  it  and 
measuring.96'  long.  The  area  behind  the  piles  is 
gravel-filled.  The  limiting  load  is 500 lbs/  sq 
ft.  There  are  no  buildings or equipment  stored 
on this  wharf.  Depth  alongside  the  face  is  less 
than 3 metres. 

m 

16. Fort McPherson, NWT (Dm Plans 1958) 

Location: The structure  (a  marginal  wharf)  is  located  on 
the east  bank of the  Peel River  on  the  northern 
edge  of  the  settlement of Fort  McPherson. 

Construction: The wharf is constxcted of  continuous  close 
faced  timber  piling  and  measures 60' by 76'. 
The limiting  loads  are 200 lbs/sq  ft.  There  are 
no  buildings  or  equipment  on  the  wharf.  The 
wharf  almost  dries  at  low  water  levels. 

17. Fort  Smith, NWT (DPW  Plans 1960) 
m 

Location: .The structure  (a  marginal  wharf)  is  located  on 
the  south  bank  of  the  Slave  River, 1,000' west 
of the  westerly  boundary of Lot 5, Groq765, at rc 

I Bell  Rock, 8 1/2 miles  west of the  Fort  Smith 
Ccn; u ~ ~ r c .  - settlement. r ~. ' <  

Construction:  The  wharf  measures 457.9' long  by 24' wide  and  is 
constructed  of  rock-filled  log  cribwork.  The 
structure  has a fixed  slipway, a craneway  and 
three  openings  for  moveable  slipways.  The  limiting 
load  on  the  wharf  is 600 lbs/sq ft to  within 3' of 
a l l  faces.  There  are  no  buildings  or  equipment 
on this  wharf.  Depth  alongside  is  about 3 ' .  

3 18. Great  Bear  River, NWT (DPW  Plans 1936) 

Location:  The  structure  (a  marginal  wharf)  is  located on 
the  south  bank  of  the  Great  Bear  River  about  two 
miles  east of St.  Charles  Rapids. 

*CI 
c 
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.Construction: The wharf consists of a rock-filled crib 12' 
wide by 255' long. The limiting load  is  not to 
exceed 500 lbs/sq ft over outer 6' along the face 
of the wharf. There is no  shed or other structure 
on the wharf. Depth alongside is ? 

! 



APPENDIX 2 

OTHER MARINE TERMINAL F A C I L I T I E S   I N  THE MACKENZIE BASIN 
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Source: Swan Wooster Engineering -~~ 

Limited, Mackenzie Vallev 
Water Transportztion  Study, 
1 9 7 2 , ~ .  50, 5 5 ,  559 33- 
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Warinc   Tcrc innl   Fnc i l i t i cs  
in Crcnt Slnvc I ~ h c  Arc3 
"""_I_" - 

!lin i muln 
Watcr 
Dcpth 
(ft) 

9 

6+ 

8+ 

8 

6+ 

8+ 

10 

8 

52 

- - - 

t o rage  
a c i l i t i e s  
S 
F 

- 

2 

2 
i 
k 

I 

\ 

1 

! 

i 

HAY RIVER: .. . 
' .7 a c r c s  s t e c l   s h e e t  

p i  le 
i86 

270 

2 e 50 

2490 

250 

'420 

250 

80 

200 

- - - 

D W  Public  Vhnrf 

Nor t l lc rn   TEnspor ta t ion :  
Tcrnlinal No. 1 

! a c r e s ;  

rarehouse. 
!2,000 f t .  2 

12 a c r e s ;  
38,OCO f t  .2 
garchousc 

stccl s h e e t  
p i  1 c , m o w  ab 1 e 
ramp 

Termj na 1' No. 2 t imber   bulk-  
head 

Is land  C & D Te rmina l   s t ee l   shee t  
* p i l e  nax. of 50 

acrcs  

B a c r c s ;  
4000 f t  .2 
warchousc 

Kaps Transport   t imber  
,- bulkhead 

Impcrial  O i l - B u l k  P i e r   t imber  
bulkhead 

3,500,000 g a l .  

300,000 g a l .  t imber  
bulkhcad 

G u l f  O i l - P u l k  P i e r  

275,000 g a l .  Shc l l  O i l - R u l k  Pie r   t imbcr  
bulkhcad 

250 ,OC0 g a l .  

b a r c c   t i e - u p  
barge t i  c-up 
bargc tic-up 
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Marine Terminal F a c i l i t i .  
In llppcr f.lackcnzie Area 

FORT PROVIDENCE: 

D P W Public Wharf 

Kaps Transport 

Wharf 
*" Type 

D P W Public Wharf 

I ~ p e r i a l  O i l  Bulk 

NCPC Bulk 

timber crib 

Timbcr 
bulkhead 

f loa t ing  

barge t ie -  
W .  

barge t i e -  
up. 

Wharf 
Length 

(fcl 

73 

120 

70 

5 

limited 
after 
Aug.  15 

' i  
. - 6 - 8  
maintained 

c 

;torage 
t a c i l i t i e s  

75 acres 
potential  

1,000,000 g a l .  

250,000 g a l .  

L 
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Jmpcri a l  O i  1 
Refinery 

D P W Public Wharf 
.’ 

FI’. GOOD HOPE: 

D P N Public Wharf 

... 

Wharf 
TYPe 

Floating 

steel shee 
p i  l e  

mud dock 
fi floating 
wharf 

floating 

Wharf 
Length 
Ut) 

70 

200 

70 

70 

Minimum 1 
Water 
Depth 

( f t )  

6-8 
maintained 

limited 
from Sept.1 

limited 
from Sept. 1 

6-8 
maintained 

Storage 
Faci li t i c s  

2 acres; 
14,7OO,OOO ga l .  
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Minirnun 
Natcr 
Dcpth 

I 

( f t )  

1 imi t cd 
in Sept .  

. .  

10- 20 

Storage 
F a c i l i t i e s  

Wharf 
TYPC 

. 
50 

70 . 

2 86 

500 

150 

- 

- 

4 1  

1250 

- 8  

9 

8 

6 

- 

'6 

6 

deadrnen on 
shore 

L 

Impcri i l  O i l  Bulk 640,000 g a l .  

LI - 1 xuvs E : 

D P W Public  k'harf 
. and . 

c 
4r NTCL Old Terminal 

.8 ac res ;  

arehousc 
0,500 f t . 2  

steel shee t  
p i l e  

17 a c r c s ;  (7 
lev.); 7,200 f t 2  
rarehouse 

s t e e l   s h c c t  
p i l e  w i t h  
moveable ram 

t imbcr  
bulkhead 

Northern Transpor ta t ion  
New Tcrrninal - 

'* Impcrial O i l  Bulk 
L 

2-20'   dia.  
s t e e l   c u l v e r  
ca i s sons  & 
deadmen on 
shore 

L. 

NCPC Bulk 3,500,000 ga l .  

I 

barge  t ic-uy 

s t e e l   s h e e t  
pi le 

D F K Public  Klmrf - 
i 

I 

? c Northern  Transportation: 
Caclw Point stc.el   sl lcct  
( t rmshipmcnt   t c rmina l )   p i lc  wi th  2 

movcnb 1 c 3 II 
c 

1 2  a c r c s  
16,750 f t .2  
varcllousc 

20 a c r c s ;  
230,000 g : ~ l .  fo r  
trcl, and 2,100,133f: 
for Dcw Linc 

*c4 Swiktrk Point 
(I [bulk oi 1 termina  1) nnd dccl: 

t imbcr pi I C  274'x41 
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APPENDIX 3 

1972 MINISTRY OF TRANSPORT ARCTIC RESUPPLY 

LIST OF CUSTOMERS 

Source: Marine  Finance  Directorate, 
Minis t ry  of Transport ,  1972 
Arc t ic  Resupply Pol.icy E t i o n s  
S t a t i s t i c s  and Costs, '1973. 



? .  CUSTOilER C O W S  
r - 8  

RANGE: . Alrhancric 

ARCTIC HOLDIXCS 
ARCTIC II!STIPUTS OF NCXTH Al*ZRICA 
ARCTIC  RESERiiCH AND TRAINIIIG 

ALL14 
ALPC 
ANGM 
AQUA 
ACTC 
ARKD 
AINA 
ARRT 
ARNC 
ATCO 
ATAV 
BELL. 
BRAD 
BROH 
CAPR ’ 

CNCS 
CNNK 
CNOX 
cms 
W:7S 
cm0 
CCAB 
DRBD 
DEMR 
DOEV 
IAN D 
DN DF 
DPWK 
Dsss 
D U R  
DOMP 
ERPH 
ECSS 
EXMS 
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FEDZ&ITED CO-OP LTD. 
FOX PSAIN RECRShTION ASSOC, 
FRORISHER BAY  DEVZLOPi.;CYr.IT 
FROl3ISIIER BAY ET?TERPRISES 
GEOD~TTC SURW ( EXR) 
GEOLOGICAL SURVEY OF CANADA 
GIRL  GUIDES OF CJUIADX 
H. 'RAINVILLE CO. .LTD. 
HI L I N E  CORSTRUCTION 
HUDSON'S BAY CO, 
sCU)OLIK HOUSING ASSOC. AIID C O I - ~ * ~ I T Y  COUNCIL 
IMPERIAL OIL LTD. 
INCO, 
INDUSTRIAL OFFICES 
I, SHAFFRAN LTD. 
JASMIN 
IUCDOZ!bLD COIJSOLIDATED LTD. 
MCCILL  UNIVERSITY 
MCLEAN'S FOODS 
MMISTRY OF TRANSPORT, A I R  

O 

. e  - 
MINISTRY OF TRANSPORT,  IrARIkJE 
MINISTRY OF TRANSPORT, TELECOM 
MODIL O I L  LTD. 
MONOLET? LTD. 
NATIOXAL RESEARCH  COUlTCIL 

.* 
%. 

NORDAIR LTD. 
NORTIWEST TERRITORIES COVERKIXNT 
N0RTHERi.I CAl!ADA PO'YER COI.7;IISSIClI 
PACIFIC PETR0LEUT.I a .  

PANAltCTIC OILS LTD. 
PETJTECOSTalL E?ISSIOlI 
PESM ER BROS . 
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FDCP 
FXM 
FRBD 
FRBE , 

GDCS , 
GEOS 
GIRL 
RAIN 
HILI 
HBCO 
CCIG 

IMP0 
INCO 
f i D 0  
SHAF 
JASM 
MACD 
MCGL 
NCLN 
MOTA 
MOTM 
MOTT 
MOIL 
MNIIN 
NRCC 
NORD 
GNIO 
NCPC 
.PCPT 
PAN O 
PE3T 
PSNR 

PEYTOM A N D  CRESSTXM EXTi<RPRISES LTD. PTCR 
POLAS COl~lTIGl3ITAL SHELF PROJZCT PLRS 
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?*(:!%w -ir,fL TBRRITORIXL  SCHdCL (!!ALL BEACH) 

t 
,~! ;';TE IN D T V I  DUAL 
. ,I*:Y LAKE AIR'tlAYS 

f L  CATHOLIC KISSION 

RCEfP 

:. 8 ' 

R E S I D E ~ T I A L  .ASSOCIATION  (ESKIKO  POINT) 
RUSSEL, c. ( TRAILERS) 
SEAtIAY STORAGE INC. 
SEXTLEIENT COUTICIL (PXNGIRTUIG) 
SETTLE3ZNT COUNCIL (RXMKIN INLET) 
SHELL CANADA LTD. 
TELSTAT OF CANADA 

. TERRITORIAL SCHOOL (ICLOOLIK) 'e 
TOPOGRAPHIC SURVEY 
TOYER  FOUI!DATION JOINT VENTURS 
TRANSAIR LTD. 
rE-RANS!'!ORLD SIIIPFINC 
UNIVERSITY OF TORONTO 
USAF 
usu 
ustm 

I. 

SKHB 
PRIN 
RYLK 
RCCM 
RCMP 
RA EP 
RUSS 

. SWYS 
SCPN 
S C R I  
SHEL 
TELS 
SKIG 
TPSR ' 

. TRFN 
TRNS 
TRIW 

. , UNOT 
USAF 
USNV 
usws3 

! 
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CO-OP ESQUIbIU l3S CPES 
ESKIh!O CO-OP (CLYDE RIVEX) CPCR 

ESKIKO CO-OP  (PAYNE BAY) CPPB 
FEDERRTIOrl DES CCOPER4TIVE CPFD 

ESKIKO CO-OP (GRISE FIORD) CPGF 
. I  

. FORT CHII.:O ESKIEO CO-OP - CPFC 
ICLOOLIK CO-OP CPIG 

.. ISSATIK CO-OP  (!'/HALE COVE) CPIS . . 

KATUDCEVIK CO-OP (CORAL HARBOUR) CPKT 
IKALUIT  ESKIKO CO-OP (FROBISHER BAY) CPIK 

. KIKITAOYAK ESKIETO CO-OP CPKK 
KJSSARVIK CO-OP CPKS 
METIG CO-OP (BELCXER) CPMT 
NAUJAT  CO-OP (REPULSE BhY) ' CPNJ 
PAHGNIRTUNG CO-OP CPPN 

. PlXSUIL.4K CO-OP ( CHESTEIiFIELD INLET) CPPK 
P O m G i J I T l j K  ESKIXO CO-OP . CPPV 
REPULSE BAY NISSICN CO-OP CPRP 
RESOLUTE BAY ESK1I:O CO-OP CPRB 
SI-SI CO-OP (FZOBISHER BAY) CPSS 

.' WEST BAFFIN CO-OP CP\B 
\ 
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Reserves of natural gas . , 

‘could  be over estimated’ ! 

By tlk Clnadian P m  
Canada’s  natural  gas reserves may be 

vastly overestimated by optimistic pet- 
roleum companies  intent on raising 
capital investment in their  industry,  a 
distinguished  scientist said Wednesday. 

Dr. J. Tuzo Wilson, principal of 
Toronto’s Erindale College, told the 
Canadian  Club of Ottawa  the issue of 
estimating reserves  led to  a  squabble 
last year  among geologists, following 
which testimony before a House of 
Commons  committee  might have  been 
erroneous. 

The squabble developed when senior 
geologists of major oil companies asked 
S h e  executive Qf the  Canadian  Pet- 
roleum Geologists Association to make 
an  estimate of Canada’s natural  gas 
reserves, Dr. Wilson said. 

Members of the executive not 
employed by the oil companies ob- 
jected,  saying  the proposed estimate of 
between 170 and 620 trillion  cubic  feet 
in proven and  potential reserves was 
not supported by test drilling. , , 

Nevertheless, the  majority of the 
executive, employees of foreign-owned 
companies, approved the  estimate follo- 

wing a stormy meeting, said Dr. Wil- 
son, former president of the Interna- 
tional Union of Geodesy and Geophys- 
ics. 

In testimony before the  Commons 
natural resources committee on  May 
IO, 1973, these  estimates were  given as 
the country’s proven and  potential 
reserves, said Dr. Wilson.  But they 
were  seven times more than what has 
been discovered to  date. 

Oilmen  might have vastly overestima- 
ted the reserves, partly because they 1 
favored high estimates,  to encourage 
capital investment in the  industry  and 
encourage  the government to continue 
tax concessions for exploration. 

“In contrast,  the Geological Survey 
of  Canada  has been steadily reducing 
its  estimates so the notion that we 
have vast untapped resources in the 
Arctic waiting to be  given away should 
be combatted.” 

Dr. Wilson said  the  dispute  among 
the geologists shows that Canadians 
working for American  subsidiaries in 
this  country are placed in awkward 
conflict-of-interest situzGons when the 
goals of  their  companies seem to be to 
Canada’s  disadvantage. 

The Ci t izen  January 17, 1974 



. -  
- I  

Ottawa, Sat., Jan. 26, 1974 

CHARLES LYNCH 

4 Elastic, 1 
estima tes 

CALGARY - It is one of the compound mysteries 
of  the petroleum industry that  as market prices go up 
estimates of recoverable  oil  reserves go up, too. 

It’s all part of an  elastic  estimating formula built into 
Ijie oil industry’s computers, part of the “by  guess and 
6y God” method by  which industry, governments and 
the public are told what our reserves are and how  long 
they may be expected to last. 
lhSince these figures are vital to decisions  on energy 

we are left to hope that  the guesses are 

’. If  Alberta  and  Saskatchewan  crude rises to more  than 
$6 a barrel when the freeze comes  off the domestic 
market in April and  Canadians wind  up paying as 
huch as 85 cents a gallon for gasoline as Premier Dave 
Rarrett of British Columbia predicts they will, the 
5;tirnates of petroleum reserves  will  go  up,  too. 

P C Y *  .. nformed ones and  that God can look after Himself. 

- ,  

Governments get their cuts 
?‘ The extent to which the reserves  expand  will  depend 
O? the  amount of extra money that  the oil  companies 
&re permitted to keep, after federal and  provincial 
governments  have taken their cuts. ‘ The computers will  digest  whatever amounts accrue to 
%e  oil  companies and will- come up  with  the. answer 
jhat since more  money  will be coming in  a proportion- 
&e amount of  new oil  is  deemed to be  recoverable at a 
firofit. ‘ Out of that will  come‘ information that instead of 
Raving  enough petroleum to last us 13 more years we 
Suddenly  have  enough conventional crude to last as long 
irS 20 years, without taking  into account the expensive 
Synthetic potential of the Alberta tar sands. 
.’.’ When that information is forthcoming, the problem 
kill be to weigh its accuracy, since it will influence 
government  decisions  on continued oil exports to the 

undertaken in the oil sands. It may also bear on 
becisions about  alternate sources of energy, including 
cuclear power and coal. 

4, United States  and on the  magnitude of projects to be 

*. 
Fm ba ttled earth  ‘scientists 
;“ One effect  will be to put the nation’s  petroleum 
geologists-the embattled  earth scientists-squarely on 
the spot. The accuracy of their estimates, on  which all 
turrent policy  is  based, has already been  called into 
ouestion, with  some critics  saying  their petroleum  census 
figures are too low and  others saying they are too high. 
‘ Certaidy they cannot  duck  the  charge  that  their 

himates  are linked directly to oil  company  revenues. 
’ The eminent Canadian geologist,  Dr. J .  Tuzo Wilson, 
lcvelled the  charge earlier this month that  the  Canadian 
Petroleum Geologists Association, ender  the influence of 
members  employed  by the oil  companies,  had  over- 
estimated Canada’s natufal gas reserves. 
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This  brought a ’ sharp  rejoinder ‘from  Association 
President C. R.  Evans ofatalgary, who  insisted the 
Associaaion operatep on professional standards, indepen- 
dent of indastry pressure. 
, Perhaps it  does. 

What  cannot be denied is that all  estimates of 
tanadian oil and  gas reserves, current  estimates  as well 
as the padded  ones that will be coming  when the prices 
40 up, are open to serious question and provide a shaky 
basis  for  government plicymaking. 

::‘Difficult, inexact science’ -. 
Às Evans said in an association brief-presented to the 

pommons standing  committee on national resources last 
gear-when  he  presented figures on reserves that Dr. 
Wilson says were  inflated-  “We are dealing with a 
difficult and inexact science and there is  no one single 
estimate that will  be  valid  for any appreciable period of 
fime or appropriate fol all decisions.” 

I n  their brief, the geologists talked repeatedly about 
ihe uncertainties of their science and  the necessity  for 
kagueness  in  reserve estimates. There is this remarkable 
paragraph: 
,, “ l n  making decisions in face of this  uncertainty, we 
must choose the probability level that is appropriate for 
the decision at hand.” 

The geologists’  brief strays from their speciality in 
iwo  revealing paragraphs: 
, i  “Canada’s  expected  growth in energy demand  can be 
met if a favorable, stable, political climate gives support 
ib this goal. 

“Canada is unique among  the free industrialized 
nations of the world  in  having  developed through  our 
free-enterprise system a surplus in productivity of both 
oil and gas beyond our  current needs.” 

Whi!e the vast majority of our petroleum geologists 
are Canadian, it  goes without saying  that  about 90 per 
cent of them are Albertans  and that most of those 
work directly or indirectly for the oil companies. Their 
cxpertise, given the imperfections of the science,  is 
respected throughout  the world but  the fact remains 
that when president Evans  says, as  he did this week, 
that “the association’s estimate of  discovered oil and gas 
potential in  Canada is  more  conservative than  that 
presented by any  other  organization to date,”  he leaves 
0 lot of questions unanswered. 
. Especially  when we have  his admission, from the 
&ciation’s 1973 brief, that  one knowledgeable estimate 
of petroleum potential is as good as another  and  that 
::we anticipate  that varying estimates will be derived 
from these same basic data.” 

The Cit izen  January 26, 1974 
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gas shortage. I ,‘in 
BY ERIC KIERANS 

MT. Kierans is a forn~er :ederal Corn- 
munica:ions Minislcr. Following are 
ezcerpts f r ~ ? ~  The Day t.lte Cubincl 
m Aiisled in the Jfarch edition of The 
Canadima Forum. 

IIE MACKEhZIE VALLEY gas 
pipelino received an enormous 
boost last  Decernbcr  when the 

Prime Minister of Cmada told the 
House of Commons ‘that “the Govern. 
ment believes that it would be in the 
public interest t o  facilitate  early con- 
struction by any means which do not 

.require the lowerin; of environmentd 
standards or the nealcct of Indian 
rights and interests." 

What worries n?e is another s ta te  
ment by  tho  Prime IIinisLcr in thc par- 
agraph  preceding: “Fh:ormous quan?i- 
t i e s .  oi  gas are amibhh to bc i r a s -  
p r t c d  from the Far n’o131.” I:nlt?;s l i ~  
Prime IiIinister is talkin;! a11011t .MM- 
h n  gas,  the slatemc!:t is simplv not 
correct. 110 is obviously lxilt:! ntMscl1 
and  pressured by th? ~ 3 ~ 1 1 ~  fol’c?s 
which have always  surroundcd hitil. 

To csarnine these forces, it is nccc:- 
sary to go, back to Sept. 29, 19ï0, 
when then Mnister ol Energy;, Mines 
and Resources, J. J. Greene,  announced 
Cabinet auprota1 o f  the sale of an addi- 
tional $?-billion ~rorth of natural gas 
for esport. It 19 the day  on which, in 
bitter retrospect,, I must conciidly con- 
fess  that we in  t?le Cabinet were misled. 

The evidenca is there for all to sBe in 
the published repor: of th(+  Xational 
zwrgy Cosrrl, Aupst, 19ïO. The board 
rKornWndcd to Cabinet that esport 
Pru>it* b? granted fol: nn 3dditionnl 
6.3 trillim cubic feet ITCF) of natural 
??as out Of the total 8.9 TCF applied €or 
by the ~ m p a n i w .  

T 

Recommended exports 
The board recommended the addition- 

al exports O €  68.3 TCF an the grounds 
that it estimated total Canatiian re- 
serycs at 54 TCF and tot31 foreseeable 
Canadian  requirements at 35.6 TCF plus’ 
outstanding expmt contracts of 12 TCF, 
leaving a surp!us to Canadinn and ex- 
port requfrcments of 6.4 TCF. This vas 
cutting it pretty close  but lhc b a r d  
then went on to say !!:;it the historical 
gross additions Jwrrserves had aver. 
aged 3.5 TCF pldr year and  this could be 
projected intd thc iuturc. As support. it 
cited thQ.@’imate of the Canadian PC- 
hlvin$ Association that thc potential 
reseryet of gas in Canada amounted tc ’ 
725 TCF (724.8 TCF to be exact). tan- 
ada had in other words, just scratched 
the surface. 
’. What thc Cabinet did not realize, and 
were not told, was that the board’s 0%- 
estimates and projections  were based 
entirely on the figures provitled by the 

fully  transnritted to the Cabinet bf tile 
board, \\.as the real basis for the Cabi- 
net decision to permit  the exprt.of 6.4 
TCF. With so much wealth, the Canadian 
J’ctrolcum A>sociation argued, Canada 
tvould be niggardly and mean to he- 
gn~dge so little to O* friends  and 
neighbors to thc south. Besides, the as- 
sociation  pointed  out, the cost of hold- 
ing. one TCF of gas in inventory 
amounted to p.3-million annually  and 
Canadian  consumer$ would have to 
bear thcso costs through  higher  pricer. 

What is the  situation  today? What 
happened to the Key Statistic  supplied 
by the Chnadian Petroleum Associrttlon 
that the potential reserves of gas in 
Canada . L  amoeted to 7% TCF? 

ln  imx, tne Rational  Energy  Board, 
finally  becoming alarmed, turned down 
renewed  applications for esports on the 
grounds that Canada no longer had a 
surplus of naturai gas availabie for es- 
port. Further, it w s  worried that the 
trends of ne17 discot-crics were not 
reaching  the 3.5 TCF level it had pre- 
dicted in Aug~lst, 1970. In its 19;2 re- 
port, i m e d  March 31, 1953, the  board 
declared  that “There were no major 
gas discoveries in established or  acccs- 
sible areas in 1972.” 

The b a r d  did no! mention  in its 1972 
report that there  had been no major 
gas discoveries in Alberta i? six years. 
Kor did it mention that the Alberta En- 
ergy Resources Conservation  Board 
had  revised exfsting  established Al- 
berta reserves at the end of 19ï2 down- 
wards by 2.4 TCF. Clearly, the position 
of €anadian gas reserves had deterio- 
rated bady by the cm1 of 1972. So far 
from o w  position tying cnhnnccd as 
predicted by the Canadian Pctrnleun: 
Association in IC&$ Canada noiv iaces 
a shortazc of gas, given esisting exprtn 
contracts and. donlestic consumption 
needs. PS early as 1979. 

Canadian G ~ s  Arctic  Study Group 
1,inulirkd published, December 22. 1973, 
a profile describing “How gas short- 
ages can be avoided in Canada”. They 
described the situation in the following 
dire terms: “Production falls short of 
meeting Canadian r c q ~ h n ~ e u t s  within 
six years-in lW9. This shortfall is  not 
very geat  in 1979, .mounting to about 
1 per cent of Canadian dernand. Cut by 
1937, projected western  Canada  produc- 
lion is about 15 pcr cent  short of Cana- 
dian demand.” 

Gas Arctic, of course, has the soh- 
tion. “Yortunately,  Canada has ’fron- 
tier’ regions n-hic!! h3ve vast  natural 
gas poiential.” Therefore, the BIacken- 
zic Valley pipeline must bo approved 
immediately.  Canadians have no time 
to lose. And, here, the Prime Minister 
joined  forces with them when he spoke, 
during the IIouse of Commons debate 
,on petroleum policy, o f  “enormous 
quantities of gas .available to be trans- 
ported from the Fat North.“ Neither . 
statement defines “enormous” or  “vast” 
in  terms of 7 TCF or 27 TCP or 37 TCF. 
Our gas potential Is simply vast, enor- 
mous! * ’  *.. . . ._. .. . * .....i, L _ I  
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‘Does the board‘s ptedse W far 
enough? ParUament  had its reasom 
and  these  reasons would certainiy have 
i;1cl1ldd the submission of false or mis- 
leading  information in supwrt of an 
applicatjon as slltficient cause  for re- 
voking a liceace. How quickly is a loan 
recalled,  and rightly, if a bank d i S c 0 ~ -  
prs that the  borrower had deceived 
them? 

\ re have found new reserves in AI- 
r,em, t?:e o ~ l y  area  at present within 
etsemkc reach,  totalling 1.5 TCF dur- 
ing ?LC ;>re@ years 19 iW2,  an averare 
of .5 M.E’ annually. In the Mackenzie 
Delta  region,  where Done Petroleum 
Liml?ed estimated  reserves at 210 TCF, 
only 7 7CI” have been found and no  one 
kI1oiVs how much is provcn,  probable 
or within economic reach. 

Nost  misleading of al!, it now comes 
oxt via Gas Arctic. is the infonnation 
that  was oot supplied to Cabinet  and 
the Canadian  people  in September, 
1970 In thcir anxiety to confirm the 54 
Kt’ of gas reserves  and n surplus 
avaikblc for export of 6.4 TCF, the a p  
plicnnts, th@ producers and the board 
did not sag that the reserves could not 
be prcduced sithin  the time-period of 
the  export licences. As 8 result, the 
Cabinet  agreed to exports of gas during 
the periods 1970-85 and 1970-99 which, 
because of dropping pressure, cannot 
be u-ithdraxn until beyond the  gear 
m. 

S q s  Gas Arctic now “Production 
’falls s l~ort  of meeting Calladiau re- 
ql!iÏemerlts witllin sis )-e:!rs-in 1579. 
This shortfall is not wry great in 157:1, 
&m6Ulltin2 ta abot1: 1 pe: ce.;i: of Cw.a- 
dim demand. But by 1 9 X .  projected 
nestern Canada produc!!on is about 15 

.per  cent short of Canadian clcmand”. 
These ara the same pcoplc who said in 
I!%& ahcn they w r e  scnrchin,: for fast 
csprts, that  Canada had more  than 
sufficient rc.serr-es to last  until 1%j 
~5th encrmous potential  thereafter. 
Count them.  Imperial Oil, Shcll Can- 
ada, Gu!f Oi!. Xficlli,”an Wisconsin 
Pipeline Corn~axv, Xatural Gas Pipe- 
line Company of America, etc.. all so 
testified  before  the board in 1970. To- 
day, as  melnbcrs of Gas Arctic they 
are  all telllin: us the opposite. 

”cat are tncy d tc r  tcd3y.: The Mac- 
kenzie Valley Pipehe. 

The Goverrrnen: ilas got to slop tafi- 
ins about tht %i!d b l w  yonder.  the 
enormous po!ential reserves that we 
h a ~ e  not yet foucd. it must tell the Ca- 
nauan people plainly that nusIakes 
have been made which wil! lead to se- 
riaus gas shortages within iive years. 
That this wiii  mean serlous hardship 
for homes heated by gas,  for  factories 
and  utilities  dependent on gas. That 
this yill  mean 3 halt lo all further con- 
struction based on gas as a source of 
heat  or  fuel.-except  where  there is an 
alternative. That a major program of 
conserration  and  conversion  must be 
undertaken at once and subsidized 

To date, #ter y e a s  of scouring for 
the “vast”,’ “enormous”  reserves,  only - 7. TCE’ have been found The pipeline 
cannot bc justified on the basis of the 

4 e x v o r t  of reserves which have not vit 
r ien found so the argument I3 cliaÏq- 
ing. Canadians need this pipeline des- 
perately k a u s e  tFc will be short of 
gas by 19E. 

Why will ve be short? Because we 
have  granted too mldy Cxport licences. 
And cow, Gas Arctic rolls out the old 
zrguments wl+h a new and  stabbing 
thrust. It claims that reduclng exporta 
t!, prottet Canadtan  consumers will 
slow doun discoveries resulting in f u r -  
ther shortzges and  higher  prices, Ce- 
crease the rate of economic  activlty 
and development In Alberta, bring  on 
federal-provincial  confrontations etc. 
and,  most  importantly of all. could 
bring retaliatory  measures on tht part 
O; the  tinited States. 

If we cut  off these esports for the 
simple reason that we have not got and 
newr did have that surplt.:~, Gas Arctic 
says that: (2) “our credit rnting in 1- 
tcrn;ltional finzncial rrlarkets would be 
jeopardized”, (h) “we invi!e damaze 
to Canada‘s trade and financial rela- 
tions”; (c) “Canada impork !3J ri! :c:1 
tons of CS. cod”; (e) “Ontario is fed 
thro~rgh oil and pipehes extending 
through the Uuited States”; (e) “IIIJ~.. 
kea1 refineries demnd on the r’ortland 

etc. 
I think of Ottav-a in tvo u-ilys, the 

capi?al of my country End the breed- 
ing-pounds of fears a d  haunting 14- 
:;ions of Khat  n’ashington  might do. 

Points to facts 
Ia t  the rest of us in  this country  not 

be taught in the O t t x a  den of dread, 
i3ae and reverence and look at the 
iaets. There are  three  things  that 
\C’a%inaton kno\r; about our energy 
policy. h s t ,  that it is Canadim plicy, 
stated  a,thousand times, to export orJy 
escess  reserves. Secondly, that  Parlia- 
zmnt created a National  Energy Board 
precisely to secure and ensme adc- 
quate reserves for Canadian consump 
tion needs nom and in the  future. 
Thirdly, that Parliament  placed in the 
Kational Enerzg Board Act Section 17 
which states the board may review, re- 
$cine. change, alter  or n r y  any order 
or decision made by it. 

The board explains its position with 
respect to Section 17 this my, “it Is a 
premise of tlre board’g approach to the 
licencing of th9 @snort of natural F P S  

.-t!lst, c3T;i;c a IiccncGfor firm esport ior - 2: fired period has h e n  Issued, it 
should not be dindnlshetl in effect or 
put in jcupardy so long as the concl!- 
tions of the licence ,?e Qbserved.” 

il 

If we apply these  cutbacks  to oui- ’ 
selves, we can,  in all good conscience, 
ask our export customers to do the 
sa~nr. Cut we must @ve them ample 
~rarning now. 

Favors review 
Parliament should denland that the 

National  Energy Board revien the 1970 
discussions,  under Section 17 of the 
:ICI. re-examine  th?  testimony of wit- 
nesses  in the light of subsequent events 
and the frrnda~~lental purpose of the 
act,  namely that Canadian requiro 
uwnts. must always bo secure 2nd 
given preference.  .4lternativcly, Parlia- 
malt it.;;cll co:~ld reopm the wholc is- 
suc by calhg  the Canadian Petroleum 
Association ‘and  its  members brforc it 
to’ esplûiin tllcir  reversa!  and then 
n n k 3  Baitable rcconunendations  to 
~aieguarrd Canadian ~ n ~ l l n l e r s   a t  least. 
until 199. 

An appropriate  measure ~voulct be to 
tax the producing companies at I00 per * 

-ceilt of th& profits which they co111d 
avcid by spending  their  income on es- 
plorr,tion and development  in  Alberta 
and Saskatchewan until they make 
good their, exngg2rated  claims in 1970 
about discoven. trends arx! have found 
: cfi’icient reserves in those  provinces 
t a  juytit’:; the cxport liccnws they were 
granted. 

At the very least, the export Iicc11ce1, 
if not cancelled -outright  for cause, 
.~hould be n:od.;fied b>’ redacing imn~e.’ 
cli3tely the m a a l  oufflov:~ and making 
thesa exports confom~ to the natural 
flrn~s of gas from  tlle wells, i.c. to the 
xear 2ooo and beyond. Canadians would 
not, then, bo left to struggle with the 
dregs  from  their own wells when the 
high pressure gas has been exported. 
Ottawa has always been anxious and 

eager to build roads and railways to 
speed the flow of our resources  abroad. 
I“le Mackenzic Valley Pipeline adds 
so~nethi.ng new. Here is a nation, Can- 
ada, which has an urgent need to find 
billions of dollars to invest in hydro de- 
vciopment, transmission lines, coal 
:asification, transportation,  nuclear 
reactors, ctc., and its Government is 
pressing  Canxiians  to  finance with 
lllcir savings a pipeline  costing et 
least &+billion, that is essentially a’ 
project to transport AIaskan gas to 
American consumers. 

Consider the facts. Alaska has  re- 
ported proven gas reserves of 32 “CF 
while the Canadian  Delta is reported to 
have 7 7” proven reserves. Clearly 83 
per cent of the gas folouing through 
the pipeline ‘will be American  and 18 
per cent will be Canadisn. I will never 
h o w  by what twist and tortuous pre 
cesses of thinking it can be concluded 
that this should be an.wrgent Canadian 
priority! + , -*. ,. j - ,  “ri*L, y e&:.“ :. Y. I:. f 
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Building il p i m e  that will I& S% 
years *hen total known resenm will 
be exhausted in 25 years is an expen", 

+ :ive propasition. If anything, it 18. a, 
Anlerlczn proposition. Canadians do 
not object to rights-of-way. Re benefit 
from  them outselws. We do object to 
heavy investments in projects which 
have, the sole obje&ive of selling and 
expt i rg  our badly needed  resources. 
it would be muc?t. w i s e r  to invest our 
scarce capital in other.projects and to 
nesotiate a rigilt-oi-way for the Ameri- 
csns to build their owa pibeline. That 
would protect oui' euvironment, safe- 
y a r d  native rights and would paovido 
a percentage of the line's capacity b 
transport Mackenzie Delta gas to Ca", 
dian homes 1 .  and - factorica . ., 1 .,A ;; L,t. 

œ 
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ME CbNADIhN COAST CUARD FLEET 

LIST 1 

TOTALS OF CANADIAN  COAST CUARD SIITPS BY PRIME 

- 
HISSION - 

Icebreaker  Heavy 5 

Medi urn 1 

Aids to   Raviga t ion  - IB Medium 7 

Light  8 

Auxi l ia ry  5 

S h i p s  9 

Voysgrur  Hovercraft  1 

Northern  Operations 

Search and Rescue 

Yackenzie  River  Tender 4 + 1 r e s e r v e  

LC\' ' s 1 

Northern  Supply Vessels 2 

Offshore Pa t ro l '   Cu t t e r s  7 

Great I s k e s  Patrol C u t t e r s  3 

Shorebased I'nunches 5 + 1 r e s e r v e  

Shorelrssed  Lifeboats 10 

Shorebased  Ilovercraf t 1 

(Ship  Channel) - 6 

2 

1 -  

1 

1 

9 - 
Coast  dunrd  Chips  (Active) 82 

(Reserve) ?: - 
63 



- 236 a - 
c 

4 

I- 

n 

c 

c 

c 

Coast Guard h i a t i o n  

Rotary Wine 

Fixed Wing 

S i k o r s k i  S-61 

Bell 217. 

Bell Jct  Ranger 

Alouet te  III 

Bell C 

T o t a l  

Cessna  Skymaster 

T o t a l   ( a l l   a i r c r a f t )  

1 

4 

14 

3 

7 - 
2 9  

1 

30 - 

Note 1 )   V e s s e l s   a r e   l i s t e d   a l p h a h e t i c a l l y  by t h e  l as t  word 
7 

i n   t h e i r  name. 

3) Vesse ls  named CC p l u s  3 d i g i t s  are found a t  t h e  end 

of the   c 'S .  

3) The f i r s t  page  of  reference is t o   t h e   h a s e  of t h e  

ves se l ;   t he   s econd   r e fe r s  t o  thc  page  where  the 

v e s s e l ' s   s p e c i f i c a t i o n s  may he  found. 

VESSEL ' - 
ALERT 

SIR 1JILLXIL'l ALEXANDER 

BARTLCTT 

SEA BEACON 

BFAIll'ORT 

J.E. BFRNIER 

J@HN CABOT 

cAVSL1.L 

TIIOYAS CAP.LETOK 

cc 101 

PACE - 
9 

I 

8 

8 

10 

7 

10 

10 

7 

8 

0 

9 

PACE 

17 

- 

1 2  

14 

1 6  

21 

1 2  

21 

2 2  

11 

13 

1 3  

18 
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VESSEL 

CG 102 

CG 103 

CG 104 

CG 105 

CG 106 

CG 107 

CG 108 

CG 109 

CG 110 

CG 111 

CG 112 

. :. 

CC 113 

CC 114 

CH-CCG 

CH-CGA 

DARING 

DET'LCTOR 

DOLPHIK 

STR JMES DOl!GLAS 

DUElIT 

ECKALOI' 

EIDER 

WALTER E. FOSTER 

ROBERT FOULIS 

. SIMOE; FRASER 

SIR HWPIIREY CILBFFT 

GRIFFON 

ALEXAKDLR HENRY 

' d'IBERVIL1.E 

KLNORI 

LABFADOF 

EP!F,ST LAI'OINTF: 

LOrIS S. ST. LAWENT 

JOHN A. PlncDOb!AI.D 

E;.n. YCLLAS 
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PACE 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

8 

9 

- 

10 

10 

8 

8 

8 

9 

7 

8 

7 

7 

7 

7 

7 

8 

? 
10 

7 

7 

7 

PACE 

18 

19 

19 

19 

4 9  

19 

19 

19 

20 

20 

20 

20 

20 

21 

16 

17 

- 

21 

22 

14 

15 

15 

16 . 
13 

15 

13 

12 

12 

12 

11 

15 

11 

21 

11 

11 

11 
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- PACE 

8 

9 

PACE 

14 

20 

- - VESSFL 

ALEXANDER MACKENZIE 

HALLARD 

VILLE  MARIE 

MIKULA 

21 c 10 

22 10 

16 

15 

8 MINK 

MISMNAW 8 

7 12 

14 

I MONTCALM 

8 HONTMACNY 

MONRiORENCY 

MOORHEN 

NARh'HAL 

NICOLET 

NOKOMI S 

14 
c 8 

9 

! 9  

10 

20 

16 

21 

15 8 
I 

22 10 

9 .  

9 

9 

9 

QUADRA 

RACER 

RALLY 

RAPID 

READY 

RELAY 

RIDER 

NORMAN McLEOD ROGERS 

SIMCOE 

RESERVE 

SKUA 

SPIKDRIFT 

SPRAY 

SPUElE 

TEMBAH 

TRACY 

18 

17 

17 

17 

22 

18 

11 

13 

15 

17 

18 

18 

18 

9 

9 
c 

9 

16 8 

13 8 

7 

10 

13 

22 

14 

16 

14 

12 

TUPFER 

VANCOWER 

VERENDRYE 

P R I M  VISTA 

PROVO WALLIS 

WOLFE 

L 
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MISSIONS LIST 

CODES - 

Mission Code - Coast Guard units have 4 main missions: 

1. Icebreaking and  Escort (Code-IB). This refers 

to winter operations on  the  East  Coast,  the  Gulf, 

the St. Lawrence River,  and  the  Great  Lakes. 

Operations in  the Arctic and  Iludson  Bay are 

coded  under  Northern 0peration.s. 

II. Aids to Navigation (Code-Navaids). Installation, 

maintenance and  supply of aids to marine navigation. 

III. Northern Operations (Code N . O . ) .  Supplying  settle- 

ments in Hudson Bay and  the  Arctic,  supported by 

icebreakers. 

IV. Search and Rescue (Code SAR). This is D prime 

mission for some vessels  and  a  secondary mission 

for &vessels. 

The Coast Guard also carries out 6 missions of lesser 

importance: 

V. Marine Hydraulics (Code M.H.). Sounding and 

proving for  the St. Lawrence Ship Channel. 

VI. Weather Station (Code W.S.). Manning of Ocean 

Station Papa in  the  Pacific. 

VII. Cable Operations (Code C.O.). 

VIII. Environmental Research  (Code E.R.). Support of 

Meteorological, Oceanographic, and Limnological 

research. 

IX. Narine l’raffic Control  (Code M.T.C.). Cnmmunications 

control of rrcrirw activity on the St. Lawrence River. 

X. Pollution Control (P.C.). The surveillance of 

Canadian Waters ta  control  pollution from shipping 

and  the  cleaning u p  of water bornc. oil pollution 

c 
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Each  ship has prime  missions  which  are  the  missions  for 

which it is desip,ned  and  which  it  spends  almost all of its  time 

carryin;  out.  Each  vessel also has secondary  missions. 

Search  and  Rescue  is a  secondary  mission  for  ships, 

and  therefore  no  special  notation  is  made for it,  except  for  Prime 

SAR units.  Pollution  Control is similarly  handled. 

In the  Unit  List  by Missions,  each  unit  is  listed  under 

Its prime  mission. Its  secondary  and  tertiary  missions  are  listed 

in  column 2 beside its name. 

Icebreaking  Capability  Code - The  code  refers a to a ship's  ability 

to carry  out  the  mission  Icebreaking  and  it does not  refer  to how 

important  the  mission  Icebreaking  Escort  is  in  the  ship's  program. 

The ships  are  classified  according  to  their  horsepower,  hull 

shape  and  hull  strength. 

Heavy  Icebreaker (Code I f . ) .  Minimum 9,000 H.P. Hull  shape 

and  strength  designed  for  iccbreaking. 

Medium  Icebreaker  (Code M.). 4,000 - 6,500 H.P. Hull  shape 

and  strength  designed for icebreaking.  Capable  of  summer  Arctic  and 

Winter  Gulf  Operations. 

Light  Icebreaker (Code L.). 1950-3600 H.P. Hull  shape  and 

strength  designed for iccbreaking. 

Auxiliary  (Code A.). 9?@ - 1950 H.P.  Hull is strengthened 

, to  accept  ice  action,  but  power  and  hull  shape  are  not  designed for 

icebreaking. 

If thc  unit  has no ice  capability, no code is Riven. The 

Ice  Capability  code for each  unit  is shown  in  column 3. 

Breions - If a  ship  is  controllcd  directly by a  Region,  the Code 

(11) for  E'aritimcs,  (C) for  Central, (L) for Laurentian or (W) for 

Western  appears  beside  its base.  Newfoundland  is  an  Area,  and does 

not  come  under any Regional  control. 
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Shorebased  Coast  Guard  helicopters are primarily  used  in 

the  construction,  resupply  and  maintenance of marine  aids  to  navi- 

gation.  Ship-borne  units,  whose  primary  mission is ice  reconnaissance, 

are  comprised  almost  exclusively of Bell 4 7 4 2  helicopters,  although 

Jet  Rangers  are  sometimes  carried  on  Northern  Operations.  The 

Sikorski  S-61,  the  Alouette  III's  and  the Bell 712's  are  considered 

to be  shorebased;  however, the  latter  two  types  may  be  carried on 

some  of  the  larger  vessels of the  Coast  Guard  fleet. In addition 

to the  primary  missions of the helicopters, in times of emergency 

they  may  also  be  used in Search  and  Rescue  and  Pollution  Control, 

LIST 2 

UNIT LIST BY  KISSIONS 

Secondary  Missions  Icebreaking  Base  and 
(includes  SAR ti PC) Capability  Region 

Prime Mission  I - Icebreaking 
MUIS S. ST. LAURENT NO. H (M) Dartnouth, N.S. 

JOHN A. MacDONALD MO. II (M) Dartnouth, N.S. 

LABRADOR NO. H (M) Dartmouth, N.S. 

d'IBEF.VILLE NO. H (L) Quebec.  P.Q. 

NORM! McLEOD  ROGERS NO. Navaids H (L) Quebec, P.Q. 

N.B. McLEAN NO. H (L) Quebec, P.Q. 

CAMSELL 

Prime  Mission I - Icebreaking 
and II - Navaids 

NO. M (W) Victoria, B.C. 

SIR HVTlPIIREY GILBERT NO. M St. John's,  Nfld. 

SIR  WILLIAN ALEWGDER KO. M (M) Dartmouth, N.S. 

GR1  FFON , H  (C) Prescott, Ont. 

J.E.  EERNIER NO. H (L) Quebec, P.Q. 

WOLFE M (Pi) Charlottrtown, P.E.I. 

F!ONTCALEI H (L) Quebec, P.Q. 

ALEXANDFR I IFKW 

SIMON FMST.R 

TUPI'ER 

VALTIR E. I-OSTER 

KO. 

L (C) Parry Sound, Ont. 

L (L) Qucbec, P.Q. 

L (M) Charlottetown, P.E.I. 

L (FI) St. John, N.n. 
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U N I T  LIST BY MISSIONS 

Secondary  Hicsions Icehreaking  Base and 
( inc ludes  SAR & PC) C a p a b i l i t y  Region 

THOMAS CAIILETON L (M) St .   John,  N.B .  

TRACY 

EDWARD CORIV\'AI.LIS 

L (L) Sorel ,   P .Q.  

L (M) Dartmouth, N . S .  

SIMCOE A (C) P r e s c o t t ,  Ont. 

PROVO WALL1 S A (a) Dartmouth, N.S. 

BARTLETT 

MONRIOREKCY 

A S t .  John's,   Nfld.  

A (C) Parry  Sound,  Ont. 

Prime  Mission 11 - Navaids 

ALEXANDER VACKENZIE (W) Prince  Rupert ,  B.C. 

(W) V i c t o r i a ,  B.C. 

(L) Sorel ,   P .Q.  

(L) Sorel ,   P .Q.  

(C) Prescot t ,   Ont .  

(M) S t .   John ,  N . B .  

(C) Thunder Bay 

St .   John 's ,   Nfld.  c 

St. John's,  Kfld. 

(C) Parry  Sound,  Ont. 

SIR JAES DOUGLAS 

MONTMAGNY 

VEREKnRYE 

KENOKI 

ROBERT FOL'LIS 

NOKOXIS 

SEA BEACOK 

PRINA VISTA 

CH-CGA (VOYAGEUR  110VERCMFT) 

" 

Navaids - Mackenzie  River 

DUMIT (w) Hay P-iver, N.W.T. 

MISKANAW (W) Hay River ,  N.W.T. 

ECKAL00 (W) Nay River ,  N.W.T. 

TEMBAII (W) Hay Rivcr ,  N.W.T. 

SKIDEGATE (W) Hay River ,  N . W . T .  Y 

MINK (H) Dartmouth, N . S .  

c 
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Secondary Missions Icebreaking Base and 
(includes SAR & PC) Capability Region 

c 

LI. 

Y 

LI. 

NARUHAL 
EIDER 

Prime  Mission III - Northern Supply 
Navaids IB L (H) Dartmouth, N.S. 
Navaids (L) Quebec, P.Q. 

SKUA Navaids 
+ 63 barges 

(L) Quebec, P.Q. 

~~ ~~~~ ~~~~ ~ 

Prime  Mission IV - Search and Rescue 
ALERT (M) Dartmouth, N . S .  

DARING (M) Dartmouth, N.S. 
RALLY Navaids (H) Dartmouth, N . S .  

RAPID Navaids (C) Prescott, Ont. 
RACER Navaids (W) Victoria, B.C. 
READY Nava ids (W) Victoria, B.C. 
RIDER Navaids (W) Victoria, B.C. 

Great Lakes Patrol Cutters 

SPUME Navaids (C) Prescott, Ont. 
SPRAY Navaids (C) Prescott, Ont. 
SPINDRIFT Navaids (C) Prescott, Ont. 

Shorebased Lifeboats 

CG 101  Navaids (M) Clark’s  Harbour, N.S. 
CG 102 Nava  ids (M) Westport, N.S. 
CG 103 Nava ids (M) Fisherman Harbour, N . S .  

CG 104 Navaids (W) Bull Harbour, D.C. 
CG 105 Nava ids (W) Tofino, B.C. 
CG 106 Nava ids (W)  Barnfield,  B.C. 
CG  107 Nava ids Burgeo,  Nfld. 

CG 108 Navaids Twillingate, Nfld. 

CG so9 Navaids St. Anthony, Nfld. 
CG 114 Navaids Burin, h’fld. 

Shorebnscd Launches 

MALLARD Navaids (W) Vancouver, B.C. 
MOORHEN Navaids (W) Vancouver, B.C. 
CG 110 Navaids (C) Prescott,  Ont. 
CG 111 Nava ids (C) Amherstburg, Ont. 

CG 112 (reserve) Navnlds (C) Trenton, Ont. 

CG 113 Navnids (L) Quebec, P.Q. 
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Secondary Missions Icebreaking Base and 
(includes SAR 6 PC) Capability R e g i o n  

Shorebased Hovercraft 

CH-CCC (SR-H5) Navaids (W) Vancouver, B.C. 

ERNEST IAPOINTE 

NLCOLET 

BEAUPORT 

VILLE MARIE 

DETECTOR 

JEAN BOURDON 

Prime  Mission V - Marine Hydraulics 
(Ship Channel) 

IB L (L) Montreal, P.Q. 

(L) Montreal, P.Q. 

(L) Montreal, P.Q. 

(L) Montreal, P.Q. 

(L) Montreal, P.Q. 

(L) Montreal, P.Q. 

VANCOWER 

QUADM 

Prime  Mission VI - Ikather Stations 

E . R .  

E .R .  

(W) Victoria, B.C. 

(W) Victoria, B.C. 

~~~ 

JOHN CABOT 

~~ ~ ~~ ~ ~~~~~~ 

Prime  Mission VI1 - Cable Operations 
IB H St. John’s,  Nfld. 

RELAY 

~ 

Prime  Mission IV - Marine Traffic 
Control 

Navaids (L) Quebec, P.Q. 

Training Vessels 

HIKULA (H) CG College, Sydney, N. 

DOLPIIIN (M) CG College, Syhey, N. 

I 
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LIST 4 - UNIT LIST BY PHYSICAL  CHARACTERISTICS 

FEET 
WTRES) 

ENGINES  HORSE FLZL LOAD EhDURAP;CE SPEED CREW COMPLETED BUILDER 
POLXR DISPLACE- (N. MILES) (KXOTS) 

E S T  MAX. P 

CRUISING 
LEKGTH BREADTH  DEPTH DRAIT 

LCL'IS S. ST. 366.50  80.75  43  29.50  Steam Turbo- ?4,000  13,300  16,000  17.75  13.0  85 Aug. 1969  Canadian 
u.L'?.Z?:I 111.71  24.45  13.11  8.99 E l e c t r i c  S.H.P., Vickers ,  

Montreal 

JC?S A. 315.00  70.25  41.10  28.10 Diesel . 15,000  9,160  20,000  15.5  10  80 
.Va cX!:UD 

1960  Davie Ship- 
96.01  21.41  12.53  8.56 E l e c t r i c  S.H.P. bu i ld ing ,  

Lauzon. P.Q. 

US?AEOR 269.00 63.83  37.79  30.10 Diesel 10,000  6,940 23.000 16  12  105  Bui l t   1953  Xarlne  Industr ies  
81.99  19.66  11.52  9.17 E l e c t r i c  S.H.P .  P.ec'd from Ltd . ,   Sore l ,  P.Q. 

RCN 1958 

I 

310.50  66.83  40.25  30.42  Steam  10,000  9,930  15,060 1 5  10 81 May 1953  Davie  Ship- 
h) 

d'I3ERVIILE w 
\D 

W 

I 

I.H.P. bu i ld ing ,  
Lauzon, P.Q. 94.64  20.37 12.29  9.27 

IiORYAV 295.00  62.75  26.00 I 20.00 Diesel & Gas 13,600  6,320  12,000 15 1 2  57 May 1969  Canadian 
Vickers.  
Montreal. 

KcLEOD Turbine S.H.P. 
ROGERS 89.92  19.13 7.92  6.10 E l e c t r i c  

N.B. McLEAN 257.00  60.33  31.00  9.50  Steam 

78.33  18.39  9.45  5.34 

6,590 4.792 13,000  15 11 63  1930  Halifax 
S.H.P. Shipyards 

Halifax,  N.S. 

CAWELL 223.75 4 8 . 5 0  18.08  21.00 Diesel 4 , 2 5 0  3,100 12,000  13.5 11 49 Qct.   1959  Burrard 
E l e c t r i c  S . H . P .  Drydock 

68.20  14-76  5.51  6.40  Vancouver, B.C. 
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FEET ENGINES HORSE FULL LOAD ENDURANCE SPEED CREW CONPLETED BUILDER 
W T R E S )  POWER DISPLACE- (N. MILES) (WOTS) 

- .  

MENT MAX. I 

CRUISING 
LEPI'GTH BREADTH DEPm DRAFT 

SI2 HLWHREY 220.50  48.17  21.00  16.33 Diesel 4,250 5,005 10,000 13  11  46  June 1959 Davie 
CILBEBT Electric S.H.P.  Shipbuilding 

67.21  14.68  6.40  4.98  Lauzon, P . Q .  

SIX L!-ILLZAY 273.50  45.17  21.50  17.50 Diesel 4,?50 3,550  12.000  13.5 11  43  June 1959  Halifax 
ALEIM?;3ER Electric S.H.P. Shipyards 

83.06  13.79  6.55  5.33 Halifax, N.S. 

CRIFFOX :36.00 49.00 21.50  15.00 Diesel 4 , 2 5 0  2,828 5,500 13.5 11 39 Feb. 1970 Davie t 

Electric S.H.P. Shipbuilding 
71.32  14.94  6.55  4.57  Lauzon. P.Q. , 3 

U 
I 231.25  49.50  22.00  17.10 Diesel 4, ?SO 3,100 4,000 13.5 11  47 Aug. 1967 Davie J . E. BERYIER 

Electric S.H.P. Shipbuilding 
70.48  15.09  6.71  5.21 Lauzon. P.Q.  

VOL= 220.42 48.17  18.08  16.33 Steam 1,000 2,995  4,000 13 . 10 43 Nov. 1959 Canadian 
I .H.P.  Vickers, 

. 67.18  14.68  5.51  4.98 Montreal 

XOhTCAL!! 220.33  48.17  21.17  16.33 Steam 4,000 2,017.23 6,000 10 43  June 1957 Davie 
I .H.P.  G.T. Shipbuilding, 

67.16  14.68  6.45  4.98 Lauron, P.Q. 

ALEXXSDER 210.00  43.67  21.17  19.14 ' Diesel 3,550 3,145 
FESRY B . H . P .  

6,000 13  12 37 July  1959 Port Arthur 
G.T. Shipbuilding 

64.01  13.31  6.45  5,83 Thunder Bay, Ont. 



1 1 1 I 1 

i 

LVIT FEET 
(METRES) 

EKGINES . HORSE  FULL LOAD ENDURANCE SPEED CREW COHPLETED BUILDER 
POWER DISPLACE- (N. MILES) (KNOTS) 

MEST Y ! .  
CRUISING 

' ;  

LEhGTH BREADTH DEPTH  DRAFT 

SI!+.)!i m S E R  710.00  42.00  18.25 14 -00  Diesel 7,900 1,352 5,000 12  36  Feb.  1960  Burrard 
E l e c t r i c  B.H.P. DryCock 

64.01  12.80  5.56  4-27  Vancouver, B.C. 

XT?ER ?04.58  42.17  18.25  14.08  Diesel  2,900  1,871 5,000 13.5 11 37 Dec. 1959  Marine  Industr ies  
Electric S.H.P. Ltd. 

63.36  12.85  5.56  4.29 Sore l ,  P.Q. 

KALIER E. 2z9.17  42.58  17.50  16.54  Steam 2,COO 2,862  3.000 13 11 43 Dec. 1954  Canadian 
FOSTEX 1.11.P. Yickers  

Montreal 66.85  12.98  5.33  5.96 
I 
h) c- o .  
I 7XOYAS 180.67  42.08  15.33  13.50  Diesel 2,000 1,610  2,200 1 2  11 38 1960 Saint  John 

CARLETOX B.H.P. Drydock 
55.07 12.83  4.67  4.11 Saint John, N.B. 

TRACY 181.50 38.00 16.00  12.00  Diesel  2,000  1,300 5,000 1 3  . 11.8 32 Apr. 1968  Port  Weller 
. .  

E l e c t r i c  S.H.P. Drydock 
55.32  11.58  4.88  3.66 S t .  Catharines.  On 

EDWARD 259.00  43.58  20.50  18.04  Steam  2,800  1,965.05  7,500  12.5  43 Dec. 1949  Canadian 
CORLTALLIS I.H.P. G.T. Vickers ,  

78.94  13.28  6.25  5.50  Montreal 

SIMCOE 179.21  38.17  15.50  13.17 Diesel 2,000  1,370 5,000 1 3  10 34 1962  Canadian 
Electric S.H.P. Vickers ,  

54.62  11.63  4.12  4.01  Montreal 
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FEET ENGINES  HORSE FULL LOAD  Ehm;DC?LANCE  SPEED CREW COKPLETED BUILDER 
POWER DISPLACE-  (N. MILES) (KNOTS) 

M N T  W. 
CRUISING 

LENGTB BREADTH DEPTH  DRAFT 
- 

pzovo FALLIS 18f.17  42.50  16.50  12.50 Diesel 1,760  1,6ïO 3,300 12 11 29 Oct. 1969 Harine 
I n d u s t r i e s ,  

57.66  17.95  5.03  3.81  Sorel, P.Q. 

BARTL.ElT 189.17  42.50  16.50  12.50 Diesel 1,760  1,020  3,300 1 2  11 29 Oct. 1969  Marine 
I n d u s t r i e s ,  

57.66 17.95  5.03  3.81  Sorel, P.QI 

YO”.OSOP~:CI 164.88  34.08  14.53  11.79 Diesel 1,200 1,100 , 3,500  12 Il 31 Aug. 1957’  Davie 
B.E.P. Shipbui lding,  

50.26  10.39 4 . 4 3  3.59  Lauzon. P.Q. I 
h, 

5 
ALE.WXER 150.90 30.17  13.50  10.38 Diesel 1,000 756 6,000  11.5 10.5 29 1950 Burrard 
YAKESZIE B.H.P. D r  ydock , P, 

I 45.99  9.20  4.11  3.16  Vancouver, B.C. 

SIR JA‘IES 150.50  31.00  13.50  10.38 Diesel 1,140 756  5,544 1 2  10.5 28 Nov. 1956  Burrard 
MCCLAS B.H.P. Drydock, 

45.87 ’ 9.45  4.11  3.16  Vancouver, B.C. 

Y0SPAGX-f 147.58  29.92  11.50  0.54 Diesel 1,050 615.50 4,000 12 10 23 May 1963  Russel  Broe. 
B.H.P. Ouen Sound, Ont. 

44.98  9.12  3.51  2.60 

VEREXDRYE 119.42  26.08  10.00 Diesel 760  400 2,000 1 0  7 20 Oct.  1959 Geo. T. Davfe 
L Sons. 

36.40  7.95  3.05  Lauzon, P.Q. 
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WIT FEET  EXGIXES HORSE FULL  LOAD F S Q W C E  SPEED CREW COMPLETED BLTLDER 
(ETES) P0Cr'F.R  DISPLACE-  (N.  MILES) (KXOTS) 

MENT MAX. 
CRUISING 

LESGTH BREADTH DEPTH DRAIT 

KESOKI  108.58  36.83  8.50  5.83 Diesel 940  270.60  1.000  10.5 10 11 b y  1964  Erieau 
B.H.P. Shipbui lding,  

33.09 11.23 2.59 1.78  Erieau, Ont. 

ROaERT FO:!LIS 104.00 25.00 13-00  7.00 Diese l  960  260.7 1 ,500   10  11 Nov. 1969  Saint  John 
B.H.P. Drydock, 

31.70  7.63  3.96  2.13  Saint John. N.B. 

SKIDEGAZ 87.25  22.08  9.50  8.00 Diesel 640  200.00 . 2,340  11.4  10.5  12 l a r .  1964  All ied 
(reserve) B.H.P. G . T .  Builders   Ltd.  

27.59  6.73  2.90  2.44  Vancouver. B.C. I 

h) 

66.02  17.5@  8.25  7.08 Diesel 120  64.26  650  9.6  9  4  1957  Lunenburg 
c. 
O 

B.H.P. G.T. FounCry, d 
20.24 5.33  7.51  2.16 '. Lunenburg, N.S. , 

SOKOM S 

DLXT 66.42  -17.50  8.25  7.08 Diesel 318 40 
B.H.P. G.T. 

300 10 8 1958  Al l ied  
Builders,   Ltd.  

20.24 5.33  2.51 I 2.16 Vancouver, B.C. 

m s u w  71.17  21.42  5.67 2.50 Diesel 318 104  300 10 8 1958  All ied 
B.H.P. G.T. Builders  Ltd.  

21.69  6.53  1.73  0.76 Vancouver, B.C. 

ECKALOO 144.50  27.50 7.75 4.12 Diesel 500 49 600  10 9 1961  Al l ied  
B.H.P. G.T. Builders  Ltd.  

31.90  6.86 2 .21  1.25 Vancouver. B.C. 
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UNIT 

1 1 1 1 1 I I 
I 

TEXBAH 129.17  26.42  5.00  3.00 Diesel 680 178  1,000 10 11 Sept .   1963  Al l ied  
B.H.P.  G.T. Bui lders   L td .  

39.37  8.05  1.52  0.91  Vancouver, B.C. 

PXI% VISTA 63.33  17.50  7.50  5.25 Diesel ?10 64 720 1 0  9 6 1955  Lunenburg 
B.H.P. Foundry, 

19.30  5.33 2.29 1.60  Lunenburg, N.S. 

SEA B U C O N  66.08  16.67  10.00 8.00 Diesel 150 63 . 680  10 8 7  11952  Neufoundland 

20.14  5.08  3.05  2.44 C l a r e n v i l l e ,  
B.H.P. Shipyards,  

I 

h'f l d .  lu f i  
VOYAGEL?? 
KOt-E?.CPAFT 
CF- CCA 

64.50  53.50  22.00 Gas 2,600 44  

19.66  10.21  6.71 
Turbine 

45 30 1972 Bell Aerospace ' . 
(Canada)  Ltd. 
Grand Bend, Ont. 

mm 187.25  .33.75  4.00 Diesel 920 543 7 21  Received  Converted 
B.H.P. G.T. 1958 R.N. LCT 

57.06  10.29 ' 1.22  Bui l t   1944 

ShRKHAL 251.50 4 2 . 8 3  21.50  12.25 Diesel . 3.000 2,222  9,200 13 35 July  1963  Canadian 
B.H.P. Vickere , 

76.66  13.05  6.55  3.73  Montreal, P.Q. 

EIDER 217.25 38.00 14.00 7.67 Diesel 1,320  1,091  5,000 8 7.5  23 Bui l t   1946 Sir WID. Am01 
B.H.P. G.T. Received & Co. 

66.22 11.58 4.27  2.24  1957 Glascon,  Scotland 
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UNIT FEET 
C4ETXS) 

ENGINES ' HORSE FULL  LOAD ENDURANCE SPEED CREW COKPLEED BUILDER 
POWER DISPLACE- (N.  MILES) (KKOTS) 

XEKT MAX. 
CRUISING 

" - " . . ~ .. . . .  . . "- _" ". - ~ . ~ .". _ _  - - - ""I "" 

S m'A 215.00 38.00 14.00  8.00 Diese l  ' 1,370  1,102.06  5,000 8 7.5 23  1946  Harland 6 
B.H.P. Wolfe, , 

68.58  11.58 4.27  2.44 B e l f a s t ,  N. 
I r e l a n d  

ALEilT 234.25  39.75  21.38  15.88 Diesel 0,716 2,075 6,000 18.75  14.5 57 N o v .  1969  Davie I 

E l e c t r i c  (3e on Shipbui lding,  
71.40  12.12  6.52 4.84 board)  Lauzon, P.Q. 3 

Q 
I 

178.00  29.00  9.00  *.Diesel 2.660 657 4,000  16 36 July  1958 Ceo. T. Davie DARISS 
(cx-EW (24 on Received b Sons, 
WCCD) 54.15 8.84 2.74 board) Dec. 1970  Lauzon, P.Q. 

RALLY 95.25  19.92  10.75  9.79 Diesel 2,400  140.9  1,050 18 12.5 24 June  1963  Ferguson 
G.T. (12   an   Indus t r i e s ,  

79.03  6.04  3.28  2.98 board) Pic tou ,  X.S. 

RAPID 95.25  19.92  10.58  7.10 Diesel 1,200  118.65  1,050  12.5  10 24 June  1963  Ferguson 
G.T. (12  on   Indus t r i e s ,  

20.03 6.07 3.22  2.16 board) Pictou,  N . S .  

READY 95.25  19.92 10.5 6.5 Diesel 2,400  140  1,050  16  12.5 22  June  1963  Burrard 
(11 on  Drydock, 

29.03 6.07 3.02  1.98  board)  Vancouver, B.C. 

.I 
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FEET 
(?(ETRES ) 

LESGTII BREADTH DEPTH DRAFT 

1 1 1 1 1 

ENGINES HORSE FULL LOAD ENDURANCE SPEED CREW COMPLETED BUILDER 
POVER  DISPLACE- (N. MILES) (KSOTS) 

MENT Y ! .  
CRUISING 

RACER 92.25  19.92  10.50  6.50 Diesel 2,400  140  1,050  16  12.4 22 1963  Yarrovs,  
(11 on   V ic to r i a ,  B.C. 

79.03  6.07  3.20  1.98 board) 

?SEER 95.25  19.92  10.50  6.50 Diesel 2,400  140  1,050  16  12.5 24 1962   V ic to r i a  
(ex-DOF (11 on  Received  Uachinery. 
ilunter Po in t )  29.03 6-07  3.20  1.98  board) March 1969 Depot 

V i c t o r i a ,  B.C. 

I 
N SPLXE 69.83  16.75  9.00  4.58  Diesel  1,050  56.68  500  14  13.5  4 Nov. 1963  Grev  Ltd. 

P r e s c o t t .  Ont. f 
21.28  5.10 2.70 1.40 U 

I 

SPPAY 69.83  16.75  9.00  4.58 Diese l   1 ,050  56.07  500 14  13.5  4  Apr.  1964 J.J. Taylor  
L Sons, 

21.28  5.10 2.74 1.40  Toronto, Ont. I 

SPXSDRIFT 69.83  16.75 9.00 4.58 Diesel 1,050 39.41  500 14 13.5 4  1964 C l i f f   R icha rds  
Boats,  

21.28  5.10  2.74 1.40  Meaford, Ont. 

C.G. 101 40.62 12.00  3.21 Diesel a94 17.98  150  14  12 6 1967 U.S.C.G. Yard 
C u r t i s  Bay. 

13.60  3.66  0.98  Maryland,-U.S.A. 

C.G. 102  44.62 12.00 3.21 Diesel 294 17.98  150  14  12  6 Aug. 1969  Chantier Maritime 
Du St .   Laurent ,  

13.60 3.66 0.98 Paspebfac,  P.Q. 
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FEET ENGINES HORSE FULL LOAD  ENDURANCE SPED CREW COMPLETED BUILDER 
(XETRES) POh'ER DISPLACE- (N. MILES) (KZYIOTS) 

MEXT MAX. 
CRUISING 

LENGTH BREADTH DEPTH DRAFT 

C.G. 103 L4.6.7 12.00 3.21 Diesel 2 94 17.98 150 14 12  6 Aug. 1969  Chant ier  Maritime 
Du S t .  Laurent 

13.60 3.66 0.98  Paspebiac , P .Q. 

C.G. 104  44.62  12.00  3.11 Diesel z94  17.98 150 1 4  12  8 Feb.  1970 XcKay Cormack, 
V ic to r i a .  B.C. 

13.60  3.66 O. 98 
- ~~ 

C.G. 1C5 44.62 12.00  3.21  Diesel 294 17.98 . 150  14  12 8 Feb.  1970' HcKay Cormack 
V i c t o r i a ,  B.C. I 

13.60  3.66 o.os h, 
f 
hl 

I C.G. 106 44.62 11.00 3.11 Diesel 294 17.98  150  14 12 8 Feb.  1970 HcKay Cormack 
V i c t o r i a ,  B.C. 

. 13.60  3.66  0.98 *. 

C.G. 107 44.62 12.00 3.21 Diesel 294 17.98 150 14  12 6 Nov. 1973  Georgetown 
Shipyard 

13.60  3.66 ' 0.98  Georgetotm, P.E.I. 

C.C. 108  44.62 12.00 3.21 Diesel 294 17.98  150  14  12 6 Nov. 1973  Georgetown 
Shipyard 

13.60  3.66  0.98  Georgetown, P.E.I. 

C.G. 109  44.62 1?.00 3.21 Diesel 294 17.98  150  14  12 6 March 1974  Georgetown 
Shipyard 

13.60 3.66 0.98  Georgetobm, P.E.I .  
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C.G. 110 

1 1 1 

FEET Eb'GIhTS HORSE FULL LOAD ENDURANCE SPEED CREW COXPLETED ECILDER 
(%"RES) POWER DISPLACE- ( N B  MZLES) (KSOTS) 

MENT Y ! .  
CRUISING . .  

L E h ' m  BREADTH DEPTII . DRAFT 

32 .O0 8.50  5.00 Gasol ine  420 8.50 
G.T. 

100 18 6 1967  Georgian   S tee l  
Eoat, Niagara 
on  the  Lake,  
Ont. 

C.G. 111 32.00  8.50  5.00  Gasoline 4  20 8.80 100 18 6 .  1967  Georgian   S tee l  
G.T. Eoat, Xiagcra 

9.75  2.59  1.52 On The  Lake, I 
Ont. lu 

lu 

P 

G.T. Indsstries Ltd. ' 40,OO 11.04  5.44  3.96 Diesel 294 15  .O0 300 18 15 6 Nov. 1969  Ferguson C.G. 112 

12.19  3.36  1.66  1.21 P i c t o u ,  N.S. 

C.G. 113 40.00 11.04 5.44  3.96 Diesel 294 1 5  .O0 300 18 1 5  6 Nov. 1969  Ferguson 
G.T. I n d u s t r i e s   L t d .  

12.19  3.36  1.66  1.21 P ic tou .  S.S. 

C.G. 114 44.62  12.00  3.21 Diesel 2 94 17.98 1 5 0   1 4   1 2  6 March 1974  Georgetom 
' C.T. Shipyards 

13.60  3.66  0.98 Georgetown, P.E.I. 

XU*dRD 40.00 11.42  4.75  3.17 Diesel 330 13.02 250 18 14  12   1955 A l l i e d  
G.T. Euilders, * 

12.19  3.48  1.45  0.97 Vancouver, B.C. 

XWXdEN 40.00  11.42  1.75  3.17 Diesel 330  12.81 250 18 14  12  1952 Sun Shipbu i ld ing  
G.T. t DryEock 

a Wilningtoa,  Delaval 
U.S.A. 
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UNIT 

1 

FEET 
(METRES) 

1 1 

ENGINE 

1 1 J 1 1 1 I 1 

8s HORSE N L L  LOAD ENDURANCE SPEED CREl 
POWER DISPLACE- (N* MILES) (UOTS) MAX. 

CRUISING 

LJ COMPLETED BUILDER 

LEKGTR BREADTR DEPTH DRAPI 

SR-  55 38.75  22.50  15.94 Gas  Turbine 1,150 8.50 150 5C-t 30  13 May 1968 B r i t i s h  Hovercraft 
Bovercraft G.T. COrQ. 
CE-CCG 11.80  6.86  4.88 Coves, England 

EXYEST 184.50  36.16  25.25  16.38 Steam 2,000 2,ObQ 4,320 13 10 30 Feb. 1940 Davie Shipbuilding 
W O I S T E  I .H.P.  Lauzon, P.Q. 

56.24  11.02  7.70  4.99 c 

NICOSET 169.75  36.42  16.42  10.09 Diesel 1,660  887.13 3,000 13 26 Dec. 1966 Collinpwood 
B . H . P .  G.T. Shipyard, 

51.73  11.10  5.00  3.05 Collingwood, Ont. , 
ru 

BEALTORT 167.50  35.58  16.50  9.04 Diesel 1,780 776 3,000 13 26 1960 Geo. T. Davic i u ” .  

& Sons, e .  
51.05  10.84  5.03  2.75 . Lauzon, P.O. I 

VILLE MARIE 134.16  28.58 13,OO 9.56 Diesel 1,000 510 1,000 13.5 13 23 1960 Russell-Hipvell . 
Electric S.H.P. Engineering, 

40.-89  8.71  3.96  2.91 Owen Sound, Ont. 

DETECTOR 140.00  35.00  15.00 10.00 Steam 532 584  800  11 26 1915 Government 
S.H.P.  G.T. Shipyard. 

42.67  10.67  4.57 3.05 Sorel, P . Q .  

JEAN BOURDON 67.50 20.00 8.75  5.50 Diesel 340 67.61 750  10  4 May 1963 Kingston 
B . H . P .  G.T. Shipyards, 

70.57  6.10  2.67  1.63 Kingston, Ont. 
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FEET ENGINES HORSE FULL LOAD ENDURANCE SPEED CREW COMPLETED  BUILDER 
W T R E S )  POWER DISPLACE- (N. MILES) (KNOTS) 

MEbT W. 
CRUISING 

LENGTH BREADTH DEPTH DRAFT 

VATCOLVER 404.29  50.00  50.16  17.50  Steam  7,500  5,605  10,400 18 14  72 July  1966  Burrard 
Turbine S.H.P. Drydock, 
E l e c t r i c  Vancouver, B.C. 123.23  15.24  15.29  5.33 

QUADRA 404.29  50.00  50.16  17.50  Steam  7,500  5,605  10,400 18 14  74 March 1967  Burrard 
Turbine . S.H.P. Drydock, 

123.23  15.24  15.29  5.33  Electric  Vancouver, B.C. 

JOIE4 CABOT 313.33  60.25  34.16  22.08 Diesel 9,000 6,400  10,000  15 13 ’ 80 July  1965  Canadian 

95.50  18.36  10.41  6.73  Montreal 

I 

Electric Vickers.  N E- 
N 

I 

RELAY 94.25  19.92  10.58  7.08 Diesel 2,400  119.20  1,050  16 12 22 Ju ly   1963  Kings ton  
I 

Shipyards,  
28.72 6.07 3.23, 2.16 Kingston, Ont. 

MKULA 128.00  30.50  21.42  11.00 Diesel 500  617 

39.00  9.30  6.53  3.35 

9  9 Kingston 
Shipyards,  
Collingwood, (kt. 

DOLPHIN 36.67  10.83  3.67  3.25 Diesel 110 

11.18 3.30 1.12  0.99 

50 8 8 
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Source: Canadian Hydrographic 
Service, Marine Sciences 
Branch, Dept of Energy, 
Mines & Resources,  Ottawa, 
Pilot of Arctic Canada, 
V o l  I (Ottawa: Information 
B a ,  19701, p. 81-89. 
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ICE GLOSSARY 

The following glossnry of ice no~ncnclnturc covers the tcrnms i n  gcncral usc 5y scanwn 
and sciwtists. The dcfinitians llavc been dcveloped  and  approved by the World 5 
Mctcorological 0rp:ization. 

Ablation.-Surhcc wast:: of snow  or ice due to nxlcing or evaporation. 

Aged ridge.-Ridge wltich has undergone  considerable ~vcarheti~tg. These ridges arc 
best dcscribed as undt!lntions. 

Anchor ice.-Subnmged ice attached or  ancl~ored to the bottom, irrespective of the JO 
nature of its formation. 

Bare ice.-ice without snow :over. 

Belt.-A large feature of p x k  ice nrrangemcnt;  longer  than it is wide; from one 
kilometrc to more than 100 kilo.xetrcs in width. 

Rerp bit.-A large piece of floating ghcier ice, generally with less than 5 metres 15 
above the sea level, but nlore t h m  onc metre and nommally about 100-393 square  metres 
in area. 

Beset.-Situation of a vcssr:l surrounded w i t h  ice 2nd unable to move. 

Big flw.-S032,690 n~ctrcs in width. 

Eight.-An extensiw  crcscnt-shqxld  indentation in tile ice c.&v fornled cithcr by wind 20 
or current. 

1ir:sll ice.--Accirr;lirlalioas *of floafirzg ice made up of fragments not more than 2 
metres across, the wreckage of otlwr forms of ice. 

I3:d;ing the icc.--A tern1 employed by icebreakers to describc tile process of ramming 
heavy icc i l l  an ;Ittempt :O hrwk it ,  backing off, w d  col:tillually rcpeating the operation 23 
until  forward pogrcss can bc nlacie. 

Rummoc!c.-Frorr. t h  point of view of tllz submariner a downwzrd  projection from 
the. underside of thc ice cmoyy; thc  counter part of a humrnock. 

Cdviag.”llte brcaki*1g aivay of a mass of ice from an kc. \ c d .  ice front, or iccbcrg. 

Cirq:w.-X rcck ampliithcatre a t  i!lc l m d  of a mountsin glacier. I t  contains  the 30 
snodie ld .  

Close p x k  i c c . - P d  icc. i n  w!,ich the ice cotzccr:trualim is 6,‘s !O 7/S (:/lo to 8/10) 
c o q o s c d  of lioes I;mtly in contact. 

C o t n p t  pack icc..-PJck ice in wl~icll the co~zrc!~tmtior~ is S / S  ( l O / l O )  nnd no wstcr 
i s  visible. -35 

c 
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Compactcd ice rdzC.-CIosc clcar-cut ice edge c o ~ ~ p a c t c d  h y  wind or  currcnt,  uslldly 
011 the wind\vard side o f  a n  ; l m  of p c k  ice. 

Compacting.-l’icccs of floating ice are said to be  compacting  when  they  arcsubjected 
to a converging nlotion.  which irlcrcases ice comwtrurion. 

5 Concentration.-Tl;c ratio in eighths or tenths  of  the sea surface  actually covered by 
ice to the total arca of sea surface; both ice-covered and  icefiee.  at a spccific  location or 
over a defined arca. 

Concentration boundary.-A  liilc approximating the transition  betwccn  two  areas of 
pack ice with  distinctly  different  concentrations. 

10 Consolidated pack  ice.-Pack ice in  which the concenfration is 8/8 ( lO/ lO)  and  the 
I flocs arc frozen  togcthcr. 
I 

Conso!idatcd  ridge.-A ridge in wluch  the base has  frozen  together. 

Crack.-Any fracfure which  has not parted. 

Da& nilzs.-Nilus \vhich  is under 5 centimelres in thickness  and is very dark in cclour. 

15 Defomled icc.-A general tern1 for ice which  has been squcczed togcther  and forced 
upward  (and  downwardj i!l plsces. Subdivisions are rufied ice, n*dgcd ice  and hwnrnocked 
ice. 

Difficult am.-A general qualitPtive expression to indicate  in a relittive manner?  that 
the severity of ice conditions prevailing in  an  area  are  such that navigation  in it is 

20 difficult. 

Diffuse  ice edgc-Poorlp delincd ice edge limiting an area of dispersed ice, usually on 
the Iceward side of  nrl area of pock !ce. 

I)iverging.-lce ficlds or floes in a n  area are subject to diverging ar dispersive motion, 
thus reducing ice comxutraliorl md/or relieving stresses in the ice. 

2.5 Dried ice.-SeJ ice from the surface of which  mclt  water  has  disappeared  after the 
fornlation of cracks and thaw I~oles. During the  pericd of drying the surface whitens. 

Easy area.-A gcwral qualiiati\:e expression to indicate, in a relative manner, that ice 
condi!ions prevailing in an area are  such that navigation in it is not difficolt. 

Fast ice.-Setz ice which  forms a ~ d  remains fast along the coast,  where it is attached  to 
30 the shore, to ai1 ice wnll, to an ice fiont, between  shoals or grounded icebergs. Verticd 

fluctuations may be observed during  changes of sea level. Fast ice may be fonncd itz sirrc 
from sea water or by  freezing of pock ice of m y  age, to the shore, and i t  m a y  extend a 
few metres or scvcral hundrcd  kilomctrcs from the  coast.  Fast ice more than a year old 
may  be  prcfised with the appropriate age cstcgory, old sccordycnr. or rndri;war. If i t  is 

35 thicker  than  abolit 2 metres above sca level, it is called a11 ice shclf: 

Fast icc boundary.-Tlic ice boundny nt any ~ ~ V C I I  tirne betwecn fusl ice and pack ice 

Fast ice edge.-The demalcation at m y  given timr  bctwecn fast  ice and opcrl w r a :  
Finger raftcd icc.-Tyl>c of raflcd ice in ~ r ~ h u c h ~ o r s  thrust “fingers” altcrnntivcly ovcr 

and under the other. 

c 
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Finger rafting.-Typ of rofiirrg whereby  intcrlockinS  tllrusts ale forlncd. each flcc 
thrusting “firigers” alternatively  over and under the other. Colnnion in r:i/as and grey ice. 

Firn.-Old snow Lhat has recrystallized inta a dense mnlcrinl. Unlike snow, !Ite 
particles are to sonle  extent  joined  together;  but  unlike show, the air spaces in it still 
connect with each  other. 5 

First year ice.-Sen ice of not  more  than one winter’s growth,  developing from your12 
jcc; thickness from 30 centimctres to 2 metres. May be  subdivided into l l l i l ~  firsf-J-cnr 
ice/whire ice, nledi1tnr first-year ice, w d  thick f i t s t -par  ice. 

Flaw.-A narrow  separation zone between pack ice and  fast ice, where  the pieces o f  
ice arc in a chaotic  state,  that f o r m  when  pack ice shears  under the effect of a strong 10 
wind or current along thc fast ice boundary. 

Flaw lead.-A passage between  pack ice and fast ice which  is navigahlc by surface 
vessels. 

Flaw polynya.-A pot’yrlyu be tween puck ice and fist ice. 

Floating ice.-Any form of icc floating on water. The principal forms of floating ice 15 
arc lake ice, liver icc, sea icc, wlrich forms by the freezing of water a t  the  surface,  and 
glucicr ice lice of loud origirl) fornxd on land or in an ice sllclf: This also includes ice that 
is stranded  or  grounded. 

Floe.-Any relatively flat piece of sea ice 20 metres  or more across. Flozs are 
subdivided according to  horizontal  extent. 20 

FloebcÏg.--1’, m;S;i;.e picCe Of S?G iCC C3MpOXd of a I!UW;?iGCk, O ï  a j$olli> Of 
hummocks, fro7cn together and separated  from  any ice surroundings. I t  may f i a t  up to 5 
metres above  sca level. 

Flooded ice.-Sea ice which has  been  flooded  by melt water or river water  and is 
hcavily loaded  by  water  and  wet snow. 25 

Fracture.-Aq  break or rupture  through very close pnck ice, Coltl jWCl plck ice. fast 
ice, or a single floe resulting  from  deformation processes. Fractures may contain broslf ire 
and/or  be  covered  with rlilus and/or pourrg ice. Cength  may vary from a few metres to 
many  kilometres. 

. Fracture zone.-An area  which  has a great number offinclrtrcs. 30 

Fracturing.-Pressure process w l ~ r e b y  the ice is pem~anently  deformed and rupture 
occurs. Most commonly used to describe  breaking  across very close park ice, conlpuct ice 
and consolidaicd puck ice. 

Frazil ice.-Fine spicules or plates of ice suspended in water. 

Friendly ice.-From the  point of view of the submariner,  an ice canopy  containing 3.5 
many largc skyli@rfs or othcr featurcs whicl~ pcrn l i t  a submxinc to s11rf3ce. 

Frost smoke.-Fog-likc clouds  due to contact of cold air with  rclativdy w;mn w t c r ,  
which can appear .over opcninp in tl~c ice 0.r Icewaril of lllc ire cdgc and may persist 
wldc icc js forrnir!g. 

L 



” 

c 

L 

c 

111 

c 

5 

10 

15 

20 

25 

30 

3.5 

- 247 - i 

ICE GLOSSARY 
I 

Giant floc.-Over 10 kilmxtrcs across. 

G1acicr.-A Inass of SIIOW and ice continua!ly nloving from Itighcr 10 lower ground. or 
if afloat, continually spreading. Thc  principal forms of glaciers arc: inlsnd ice shccts, ire 
sbchtcs, ice strcanrs, ice caps, ice piedmonts,  cirque glaciers, and various types of 
mountain (va~lcjl) glaciers. 

Glacier berg.-An irrcgularly shaped iceberg. 

Glacier ice.-Ice i n  or originating from a &ciet-, whcthcr  on  land  or  floating  on  the 
sea, as iccbcrgs, brrgy bits, or growlers. 

Glacier  tonpe.-Scaward  projccting  extension  of a dacici usually afloat. In the 
Antarctic, glacicr tongues may extcnd ovcr rnally tens of kilomctres. 

Grey ice.-Yufozg ice 10 to 15 ccntimctrcs  thick. Less elastic than rdos and breaks on 
swell. Usually rafts  undcr pressure. 

Grey-white icc.-Young ice 15 to 30 ccntimetrcs  thick.  Under pressure more ljkely to 
ridge than  to  raft. 

Crease ice.-A latcr stage of freezing than fiazil ice whcn the crystals  have  coagulated 
to form a soupy layer 021 tile surface.  Crease ice reflccis  littlc light, giving the sea a matte 
appearance. 

Gtotmded hummock.-Hummocked groztnded ice formation.  There  are single 
grounded hummocks and lines (or chains) of grounded hummocks. 

I 

Grounded ice.-Floating  ice aground in shod water (sce also stranded kc). 

Grov:Icr.-S!~~dler piecc .of ice t lm:  a be‘rgy bit or flcxbcrg, oftcn  transparent  but 
appearing grccn or a1mos.t black h colour, extcn;ling less than  one  mctre above the sea 
sllrface 2i1d !?omn!ly r.ccupying an area of about 20 square metres. 

Hostile ice.-From the point of view of thc svbmxincr, an ice cmopy cont2i1iing  no 

. H;lmmock.-A hillock of brokcn ;ce which has been forced  upward by pressurc. May 
be fresh or woatllercd. î h e  submerged volume of broken ice undcr the hummock, forced 
downward by pressure is termed a bummock. 

large skylights or other features wllich pcrmit a submarine to stirface. 

Hummockcd ice.-Seo ice piled haphazardly  one piece over another t o  form an 
uneven surface. When wsathcrcd it has thc appearancc  of smooth Itulnmocks. 

Hummxk;ng.-Thc prcssurc process by  which sea ice is forced  illto I J Z U ? I ~ ? Z O C X S .  When 
!he flots rotatc in the proccss, it is t c m e d  screwing. 

1ccbcrg-A massive picce of ice cf varying s l q e ,  more  than 5 metres above sc3 level’ 
which Ilas broken away from a g/ucicr. and which may be afloat or ;!ground. Icebergs may 
be described as tabdnr, dome-  shapcd, slopillg, pinlracleJ, wcatllcrctl, or.ylaL.irr bergs. 

IceBcrg tongue.-A major  accumulation of iccbcrp projccting  from thc coast, held in 
place by glounding a d  joincd together by f i s t  ice. 

Icebound.-/\ harbour, inlet,  etc., is said to bc iccbound v;ltcn n3vipt iot1 by ships is 
prevcntcd by ice,  cxccpt possibly w i t h  thc assistsnce of nn iccbrcakcr. ’ 

f l  
L 
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IcefooL-A narrow fringe of icc nttadwd  to  the coast. unmoved  by  tides.  and 
feIjlaining d‘ter thc fasr icc Ilas moved away. 

JceporL-An embaynlcnt i n  an ice fiorrr, oftcn of a temporary  nature,  wllcre ships can 
nlwr dorigside and unlo3d dircctly  onto the ice shcl/. 

Ice blink.-A whitish glare on low clouds above an accumulation of distance ice. 5 

Ice breccia.-lcc pieces of differmt age frozen together. 

Ice boundary.-Th:: dcmarcaiion at  any given time  between fast ice and pack ice, or 
bztween  areas of pock ice of  different cortcolrmtiuns  (sec ice edge). 

Ice cake.-Any relatively flat piece of  sea ice less than 20 metres across. 

Ice canopy.-Pnck ice from  the  viewpoint  of the submariner, 10 

Ice cover.-The ratio of an m a  of ice of any comxrrtratiotl to the tofal area of x a  
surface  within a large  geograpllic locale;  this  localc may be global, hemispherical, or 
prescribed by a spccific  oceanographic  entity  such as Baffin Bay. 

I œ  edge.-The demarcation  at ani given time,  between  the  open se2 2nd sea ice of 
any kind,  whether fast or drifting.  It  nlay  bc  tcrmcd  compacted or diffuse (see also ice 15 
bounduryj. 

Icc fie!d.--Area of puck icc consisting of any sizc offlues, wllich  is  greater  lhan 10 
kilonletres  across ( s e  also ice patch). 

Ice free.-No seu ice present. Thcre may bc some ice of Imd on@n (sec 31so cpen 
wterj. 20 

Ice front.--Tlx vrrticjl cliff Corning the seaward facc of an icc she:for other floating 
: glacier, varyirlg in height. 

Ice island.-A large piece of  floating icc extending about 5 metres  above sea lcvcl 
which has  broken  awey  from  an  arctic ice shelA having a thickness of 30 to 50 metres and 
an  area  of a  few thousand squzre metres to SO@ or more square kilomctrcs, USU& 25 
characterized by  a regularly  undulating  surface  which gives it  n ribbed appearam  from 
the air. 

Ice jan-An accumulation of broken r i m  ice or sea ice caught in a  arrow channel. 

Ice kecl.-From the point of view of t l~e  submariner, a downward projecting rids: on 
. the undcrddc of the ice carrupy; thc counterpart of a ridge. la? keels may  extend as much 30 

as 50 metres  below sea level. 

Ire Iinlit.-CIirnatoIogical term referring to extrenlc minimum or the extrcnx 
maxinmn extent of thc ice cdgc i n  m y  given month or period bascd on obscrwiorls o w  
a ntunbcr of years. Tern1 ;hotdd bc prccedcd by “ ~ n h i ~ m n ~ ”  or “nnxinwm’’ (SCC slso 
tncau ice edge). 35 

Ice of ln113 origin.-Icc forincd on land or in an ice shclfand flostina in water. The 
concept illcludcs icc t h r  is stranded or grounded. 

Ice massif.-A conce!ltmfion of sea ice covcriug hundreds  of square kilometrcs found 
in thc same region evcry sunI1ncr. 
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ICC ptcll.-,Zn arc3 ofpock icc lcss t l n n  10 kilornctrcs across. 

Ice rind.-A hritt!c ::;illy crust of isc f'wmcd on 3 quiet  surfacc by dircct fvcc;rJng or 
fronl grcnsc ice, usmuy ill W I c r  of low ~nlirlity. T h i c b c s  to about 5 ccnlirnctrcs. &Sily 
brokcrl by wind or  swcll, conunorlly breaking into rectangular picccs. 

5 Ice shelf.-A flo3ting icc sllcet of considerable t l l ick~~ess showing 2 to 50 mctrcs 01 
morc abovc sc'a lcvcl ; I d  altachcd to  tllc coast. 

Ice strcam-Part of an inland ice shczt in  wldcli the icc flows morc  rapidly  and not 
necessarily in  the same direction as 1115 surrounding ice. The margins arc sonwtimcs 
clearly  markcd  by a  cllnagc in direction of the surfacc slope, but  may bc indistinct. 

10 Ice under pressure.-Icc in which  dcforlnation processes arc  activcly  occurring, llcnce 
. P potential  impcdimcnt or danGe1 to shipping. 

Ice wall.-An ice cliff' fonning the seaward margin of P glncier which is O Q ~  afloat. An 
ice wall is  aground, the rock  basement k i n g  at or below sea le.vel (sce also ice (r0nt.L 

Lake ice.-lce formed  on a take, regardless of observed locatioil. 

15 Large fracture.-More than 500 metres wide. 

Lsrge ice field.-An iceficld over 20 5 h n c t r c s  across. 

Lead.-Any fracture  or passage throcgll sea ice which is navigablc by  surfacc vessels. 

Level ice.-Sea ice which  is  unaffcctcd by dcformation. 
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surfacc and is up to 10 ccntinlctrcs i n  thickness. hlay bc subdividcd inlo rhrk rtilns and 
I&ht rritas. 

N i p - l e  is u i d  to nip whcll it  forcibly presses against  a ship. ,I vcsxl  so cwg!lt, 
thoudl  unrlanugcd, is said to h a x  bccn  IJppcd 

Old ice.-Seo ice which  has at  lcast survivcd one sumnlcr's  mclt. >lost topographic 5 
fcaturcs arc smootllcr  than  on f i z r  p u r  icc. May be subdividcd in!o sccond-l*et ;cc and 
nlulti-)var ice. 

Open  pack icc.-Puck ice in which  the co~tcenlrutio;t is 3/8 to 6/8 (4/10 lo 6/10) with 
many l a d s  and t w I y t , m  and tllcflocr Src generally not in contact with one  anofher. 

Open watcr.-A large area of frccly navigable watcr in  whicll sen ice is  prcscnt in 10 
cotzccrttrufiom lcss t l~an  1;s ( I / lO).  When there is no scu ice present,  the arc3 should  bc 
terrncd ice free, even though iccbcrgs arc present. 

Pack ice.-Term uscd in a wide sense to include  any  accunlulation of  ?eu ice ~ t l l c r  
than fast ice, no matter  what for~n !t hkcs or how disposcd. 

Pancake ice.-Predominatcly circular picces of ice from 30 centinlctrcs to 3 mctrcs in 15 
diameter,  and up to about 10 centisnetres in thichess,  with rzised rims due t o  thc picccs 
striking against one another. I t  may  be  formed 0 1 1  a slig??t swell from gcuse ice, shrrgu, 01 

slttsll, or as a result of  thc breaking of icc rkI, rtilns, or undcr severe conditions of swtll 
or wave action, of grey iccit sometimes fonns  at S O I I : ~  depth also, ;rt an  interfacc of 
water bodjcs of diffcrcnt  physical  characteristics,  from  where it floats to the surface; it 20 
may rapidly covcr widc areas of  water. 

I Polynya.-Any noidincar-shaped  opening enclosrd in ice. Polynyas may contajn hm?!! 
ice ardjcrr be covcred \>/it11 I I L X J  icr, nilas, or youry ice; sub~~!armecs refer to t ! m e  a5 

skylights. At tirncs t l ~  polynya is  limited  on  one side t1y the m a s t  an.1 is cs!!ed a shore 
polynya, or by $ 7 ~ 1  icc and is callcd a j 7 ~ 1 v  polytyu. If i t  recurs  in  the sune  position  evely 25 
ycar, it is c d k d  a rec~cmirrg poIytpz. 

Puddle.-An accumulstion of rnclt water on the ice, mainly  due to mclting S!IOIV but 
in the  more advanced stages also to  the  melting  of ice. Initial  stage  consists of yalcllcs of 
mclted snow. 

Raftcd ice.-Type of  dcfonned ice formed  by  one piece of ice overriding another (sce 30 
also fiuger rnftcd ice). 

Rafting.-Pressurc processes  whcrcby  one  piccc of ice ovcrridcs  another. Most 
comnlon i n  m v  and yomg ice (scc alsofiugcr ruftijrg). 

Kam.-An mdcnvatcr icc projection  from 3n ice wail, ice f i o ~ r ,  iceberg or floe. Ils 
for~natio~l j s  usually due to more j~~tcns ive  melting  and  crosion uf the  ur~sub~ncrgcd pait. 35 

Rcclrrring polynya-A polJ*,ljja which  recurs in the  same  position cvcry yc3r. 

R i d g c . 4  line or w a l l  of brokcn icc forced  up by pressure. hlny be frcsll or 
wcatl~crcd. The sublncrpd  volume  of  broken  ice undcr a ~ i d g c  forccd downward by 
prcssurc is tcrmcd an ice kcel 

Ridgcd ice.-lcc  ilc cd l~apl~azardly one piece over anothcr  in  the fort11 of ridgcs or $0 
mils. Usually found i n  j îrsr leur ice (sec also ridgittg). 
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Ridged icc Z O ~ I C . - - ~ ~ I I  area in which I I I U C ~  ridged ice with sinlilnr characteristics I t a s  

fornrd. 

Ridgiq.-Thc prcssurc proccss by wllich sca icc is forced into ridges. 

River ice.-Ice forrncd on a river,  rcgardlcss of  observed  location. 

5 Rotfcn ice.J'ca ice wllich h z  bccomc  honcycombcd  and wllich is in an advznccd 
state  of  disintcgmtion. 

Sastnrgi.-Sllnrp irrcgular ridges formed on a snow  surfacc  by  wind  erosion  and 
deposition.  On  mobilc floating ice thc ridges arc parallcl to  thc  directicn of tllc wind at 
the timc  they  are  fonncd. 

10 Sea ice.-Any lor:n of ice  originating  from  thc  freezing of sea  water. 

Second  year ice.-Old ice which has survived only onc surnmcr's melt. Because it is 
tllickcr  and less dense  than first-par icc, it  stands hisher out cf thc watcr. In contrast  to 
multi-yecr ice, summcr mclting  produccs a  rcgular pattern of numcrom  smsll pcdclks 
Bare patchcs and puu'dlcs, are usually grccnisil-blue. 

15 Sbearing.-An area of pack  ice is subjcct to shear  when  the ice motion  vxics 
significantly in the dilection  normal to the motion,  subjccting  the ice  to  rotational  fmcs. 
These  forces  may  result  in a phenomenon similar to a flaw. 

Shore lead.-A lead  bctwcen pack ice and  the  shore, or betwcen pack  icc and  an ice 
fiont. 

20 Shore polynya.-A polynya between puck  ice and  the  coast or between puck  ice and 
an ice fioont. a 

Shuga.-An eccu~~~uIa t ion  of spongy w!litc ice lumps a few  centimctres zcross; formed 
fionigreuse ice or sI,csA a d  sulilctimes froln U I J C ~ I O I  ice l i b i i l g  to ifle S U I ~ X C .  

Skylight.-From tllc point of view of the  submariner,  thin  places in the ice cuno?y, 
25 usually lcss than  one  metre i? thickness  and  appearing  from below as relztivcly IigIX 

transluccnt patchcs in dark surroundings. The undcr  surface of an ice skylight is normal!)l 
flat.  Skylights arc called large if  big  cnough for a submarinc to  attcmpt to surf'sce through 
then1 (120 metres) or small if not. 

Slusll.--Snow  that is saturated and mixed  with  water on land or ice sudaccs, or as a 
30 viscous floating nnss in water,  after a heavy snowfall. 

Srna:! floe.-20 to 100 mctrcs across. 

Small fracturc.--SO to 200 nlctrcs wide. 

Small  ice cake.-An ice cukc lcss than 2 metres across. 

Small i c e  fic1d.-An ice ficld 10 to 1.5 kilomctrcs across. 

3.5 Standillg flot.-A scparatc floc standing vertically or inclined  and  encloscd  by rafllcr 
smo3tk ice. 

Stranded ice.-Ice which has bcen  floating  and has becn depositrd on  thc shore Ey 
retreatin;: higll wntcr. 
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Thin fist year icel\Vllite icr.-Firsf)mr ice 30 to 70 ccntimctres thick. 

Tide crack.-Crack at the line of junction  bctween all immovable ice foot or ice w d i  10 
and fast ice 

Tongue.-A projection of the ice edge up to sevcral kilometres in length caused by 
wind or current. 

Vast floc.-2 to 10 kilometres across. 

Very close pack  icc.-Pack ictr in which the  conccntration is 6/8 to less than 718 (9110 15 
to less than I O/ 1 O). 

Very open pack ice.-Pock ice in which the conccwfrafion is 1/8 to less than 3/8 ( I l l 0  
to jess than 311 O), and water preponderates over  ice. , 

Very mull fncture.-O to 50 nletrcs widc. 

Water s!iy.-Dark streaks 011 the underside of clouds indicating thc prcxncz of v.'atcr 
fcatures in the vicinity of sea ice. 

Young coastal ice.-The initial stage offnsf ice formlion consisting of nilos oryowzg 
.ice, its width varykg from a few metrcs to 200 n ~ t r c s  from the shorcli~le. 

Young icc.-Icc in  the  transition stag2 between d u s  and Prst yeur kc, 10 to  30 30 
ccntimctres in tluckncss. hfay be subdividcd into grcy ice and g-ey-wlrifc ice 

P 
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SOR/72-303 2 August, 1972 

ARCTIC  WATERS  POLLUTION  PREVENTION  ACT 

Shipping Safety Control Zones Order 

P.C. 1972-1722 2 August, 1972 

His  Excellency  the  Governor  General in Council,  on  the 
recommendation of the  Minister of Transport.  pursuant to 
section I I ( 1  ) of the  Arctic  Waters  Pollution  Prevention Act. is 
pleased hereby to make  the  annexed  Order  prescribing  certain 
areas of the Arctic  Waters as Shipping  Safety  Control  Zones. 

c 

n 

I 

c- 

ORDER  PRESCRIBING  CERTAIN  AREAS OF T H E  
ARCTIC  WATERS AS SHIPPING  SAFETY 

CONTWOL  ZONES 

Short Title 

1. This  Order  may be cited as thc Sltippilcg Sufcty Cvntrul 
Zones Ordrr.  

Interprr(ation 

2. In  this  Order  "seaward  boundary"  means  an  imaginary 
line  that is mpc\slrred.se;lward  from the nearest  Canadian  land 
a  distance of one  hundred  naulical miles; except  that  in  the 
area  between  the  islands of the  Canadian  Arctic  and  Greenland, 
where the line of equidistance between the  islands of the 
Canadian  Arctic  and  Greenland is less than  one  hundred 
nautical miles from the nearest  Canadian  land,  there  shall be 
subhu ted   fo r  the  line  measured  seaward  one  hundred  nautical 
miles from  the  nearest  Canadian  land such line of equidistance. 

Shipping .%ifeIy Cnrttrol Zones 

3.  The  areas of arctic  waters  shown in the  Appendix  and 
described in the  zones  set out in the  Schedule  are  hereby 
prescribed as shipping  safety  control zones. 

SCHEDULE 

Zone I 

Commencing  at  latitude 76'40'. longitude 99"W; thence 
along  parallel of latitude 76'40'. to longitude 96'25'; thence 
along a line to latitude 80"25', longitude X B " 0 0 ' ;  thence  along 
a line to the  intrrxction of latitude 82-00' with  the  seaward 
boundary  in  Robcwn  Channel;  thence  along  the  seaward 
boundary  northerly  and  southwesterly  to  latitude 72'40 
westerly of Banks  Idand;  thence ;tlong P line to the  most 
westerly intcrscction of latitude 74"2W with  the  shore of 
Bank-, Idand,  ncar Cape Prince  Alfred;  thence  along  the 
northerly  and  northeasterly  shore of Banks  Island to its most 

Enrcgistrcment 
N U  Date 
DORS/72-303 2 août 1972 

LOI SUR  LA  PRÉVENTION  DE  LA  POLLUTION 111-5 
EAUX  ARCI IQUES 

DCcret sur les zones de contrôle de la sCcuritC de la 
navigation 

C.P. 1972-1722  2 août 1972 

Sur  avis  conforme  du  ministre  des  Transports et en  vertu 
du  paragraphe I I ( I ) de  la  Loi  sur In prévention de la pollution 
des  eaux  arctiques. il  plait à Son Excellence le Gouverneur 
ginCral en conseil de  prendre le Décret  prescrivant  certaines 
zones  des  eaux  arctiques à titre  de  zones  de  contr6lc  de la 
sécurité de  la navigation,  ci-aprb. 

DLCRET PRESCRIVANT  CERTAINES ZONES DES EAUX 
ARCTIQUES À T1TRE.DE  ZONES  DE  CONTR0I.E 

DE LA SÉCURITE DE LA NAVIGATION 

Titre abrégé 

I .  Le  présent  décret  peut  être  cité sous IC titre: Décrcf sur 
les zones de contrde  dr la sécuritP de la navigation. 

Interprétation 

2. Dans le présent  décret, l'expression elimite au  large- 
désigne une  ligne imaginaire  éloignée  de  cent milles marins 
vers le large du point le plus  avancé  de  la côte du  Canada; 
toutefois,  dans la région  située  entre les iles de l'Arctique 
canadien  et le Groenland,  lorsque la lignc  d'équidisrance 
entre les iles dc l'Arctique canadicn et le Groenland est 5 
moins  de  cent millcs marins i partir du point le plus avancé 
de  la  côte  du  Canada,  la ligne des  cent millcs marins  vers 
IC large  établie h partir  du point le plus avancé  de la c6te  du 
Canada  doit  êtrc  remplack  par  cette ligne d'cquidistance. 

Zones de conlrde de la sécrtriti tie la  navigation 

3. Les  zones  des  eaux  arctiques  indiquées  dans l'appendice 
et  dfcrites  dans  I'annexe  sont  par les présentes  prescrites à titre 
de  zones  de  contrhle  de la sécurité  de la navigation. 

ANNEXE 

Zone I 

Commençant  au  point 76'40' de  latitude. 99"OCY de  longitu- 
de;  continuant le long du  parallèle 76"40' de latitude  jusqu'i 
96'25' de  longitude;  puis le long d'une ligne  jusqu'à 80"25'  
de latittide. 88'00' de  longitude;  puis le long d'une  ligne 
jusqu'au  point  d'intersection  de 82"OO' de  latitude  et  de  la  li- 
mite  au  large  dans le détroit  de  Robeson; puis le long  de l a  
limite au  large vers le nord et vcrs le sud-ouest jurqu'il 7 2 " 4 0  
de  latitude à l'ouest de I'ile Banks;  puis le long d'une  ligne 
jusqu'au  point d'intersection le  plus à l'ouest de la latitudc 
74"ZO' avec le littoral de I'ile Banks,  pres du cap  Prince- 
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easterly  intersection with latitude 73"30', near Russcll Point; Alfred; puis le long  du  littoral  nord el nord-est de l'île Hanks 
thence  along  a line to  latitude 74'30'. longitude I12"50'; jusqu'i  son  point  d'intersection le plus à l'est avec la latitude 
thence  along  a l i n e  to latitude 75"30'. longitude  106"10'. 73'30, p r b  de  la pointe  Russell; puis le long  d'une ligne 
thence  along a line to  latitude 75'50'. longitude 99"W;  jusqu'à 74"30' de  latitude, I12"50' de  longitude;  puis le long 
thence  along  meridian of longitude 99'00' to  the  point of d'une ligne  jusqu'au point 75-30' de  latitude. 106"10' de 
commencement; longitude; puis le  long  d'une  ligne  jusqu'au point 75'50' de 

latitude. 99"OO de  longitude; puis le  long  du  méridien 99"W 
de longitude jusqu'au point de  départ. 

Zone 2 Zone 2 

commencing  at  latitude 74"30'. longitude 99'00'; thence 
along  parallel  of  latitude 74'30'. to longitude 112"50; thence 
along  a line to the  most  easterly  intersection of latitude 
73"30' with the  shore of Banks Island. near Russell Point; 
thence  along  the  easterly  shore of Banks Island to its most 
easterly  intersection with latitude 72'45'; thence  along  parallel 
of latitude 72"45'. to longitude I17"20'; thence  along  a  line 
to latitude 70"00', longitude 11O"OO'; thence  along  parallel 
of latitude 70'00', to longitude 99'00; thence  along  meridian 
of longitude 99"OO' to the  point of commencement; 

Zone 3 

Commencing  at  latitude 76"40', longitude 96"25'; thence 
along  parallel of latitude 76'40 to  longitude 88"30'; thence 
along a line to  latitude 79" 15'. longitude 75'30'; thence 
along  parallel of latitude 79'15' to the  seaward  boundary  in 
Nares  Strait;  thence  along  the  seaward  boundary  to  latitude 
82'00' in Robcson  Channel;  thence  along  a  line  to  latitude 
80'25', longitude 88"OO'; thence  along a line to  tbe  point of 
commencement; 

&we 4 

Commencing  at  latitude 70"30', longitude 141"OO'; thence 
along  parallel of latitude 70"30, to longitude 138"OO'; thence 
along a line to latitude 72"00', longitude 127"OO'; thence 
along  a  line to latitude 73"30', longitude 125"OO'; thence 
along  parallel of latitude 73"30', to its  most westerly  inter- 
section with the  shore of Banks  island,  near  Bernard  Island; 
thence  along  the westerly shore of Banks  Island to its most 
we\terly  intersection with latitude 74"20, near  Cape  Prince 
Alfred;  thence  along  a  line to the  intersection of latitude 
72"40' with the  seaward  boundary  westerly of Banks  Island; 
thence  along  the  seaward  boundary to longitude 141'00'; 
thence  along  meridian of longitude 141'00' t o  the  point of 
cornmencement; 

Commençant  au  point  situ6 à 74"30  de  latitude, 99"OO' 
de  longitude;  continuant  le  long  du  parallèle 74"30' de  latitude 
jusqu'à 112"50 de longitude;  le  long  d'une ligne jusqu'à l'in- 
tersection  la plus à l'est de  la  latitude 73"30' avec le littoral 
de l'île Banks, près de la  pointe Russell; puis le long  du  littoral 
est de l'ile Banks jusqu'à son  intersection  la plus à l'est avec  la 
latitude 72"45'; puis le long du parallèle 72"45' de  latitude 
jusqu'à 117'20' de  longitude;  puis le long  d'une ligne jusqu'au 
point 7O"OO' de  latitude, IIO"O0 de  longitude; puis le long du 
parallèle 70"OO de  latitude jusqu'à 99"OO' de  longitude; puis 
le long  du  méridien 99'00' de  longitude  jusqu'au  point  de 
départ; 

Zone 3 

Commençant  au  point 76'40' de  latitude. 96'25' de  longi- 
tude;  continuant  le  long  du  parallèle 76"40' de  latitude jusqu'à 
88"30  de longitude;  puis le long d u n e  ligne jusqu'au  point 
79'15' de latitude, 75'30' de longitude;  puis le long du pa- 
rallèle 79" IS' de  latitude jusqu'à la  limite  au  large  dans le 
détroit  de  Nares;  puis le long de  la limite  au  large  jusqu'à 
82"OO de  latitude  dans le détroit  de  Robeson;  puis le long 
d u n e  ligne jusqu'au  point 80'25' de  latitude, 88'00' de  longi- 
tude;  puis le long  d'une ligne  jusqu'au  point de  départ; 

Zone 4 

Commençant  au  point 70'30 de  latitude, 141"OO' de  longi- 
tude;  continuant le long  du  parallele 70"30' de  latitude jusqu'b 
138"OO' de  longitude; puis le long  d'une ligne  jusqu'au point 
72"OO' de  latitude, 127"OO' de longitude; puis le long  dune 
ligne jusqu'au  point 73'30' de  latitude, 125"OO' de  longitude; 
puis le long  du  parallèle 73"30' de  latitude jusqu'à  son point 
d'intersection le plus A l'ouest avec le littoral  de l'île Ranks, 
près  de l'île Bernard; puis IC long  du  littoral  ouest  de l'île Banks 
jusqu'au  point  d'intersection le plus à I'oucst de 74"2O' dc  lati- 
tude,  près  du  cap  Prince-Alfred; puis le long  d'une ligne  jus- 
qu'au point  d'intersection  de  la  latitude 72'40' avec In limite 
au  large à l'ouest de l'île Banks; puis le long  de la limite  au 
large jusqu'à 141"OO' de  longitude;  puis le long  du nlGridien 
141 '00' de  longitude jusqu'au point  de  départ; 

Zorw 5 Zone 5 

Commencing  at  latitude 69"30'. longitude 84'00; thence Commençant  au point 69'30' de latitude, 84"OO' de  lonpi- 
along  parallel of latitude 69'30 to longitude 93'20'; thence tude;  continuant le long  du  parallèle 69'30 de  latitude jusqu'à 
along  meridian of longitude 93"20' to latitude 67'00'; 93'20 de  longitude;  puis le long  du  méridien 93"20' de longi- 
thence  along  parallel of latitude 67'00 to longitude 84"OO'; tude  jurqu'i 67"OO' de  latitude; puis  le long  du  parallèle h7"(M' 
thence  along  meridian of longitude 84'00' lo the  point of de  latitude jusqu'à 84"OO de  longitude; puis le long  du  méri- 
commencement; dien 8 4 " W  de  longitude jusqu'au  point de  dipart: 

Zone 6 Z m r  6 

Commencing  at  latitude 76'40'. longitude 99"OO'; thence Commencant  au point 76'40 de latitude. 99"OO de  longi- 
along Ineritlitn of longitude 99'00' to latitude 75'50'; thence tude;  continuant le long  du  méridien 99 ' 0 0 '  de  longitude  jus- 
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along a line to latitude 75'30'. longitude 106"IO'; thence 
along  a  line to latitude 74'30', longitude  1 IZ"S0'; thence 
along  parallel of latitude 74"30' t o  longitude 9Y'OO'; thence 
along  meridian of longitude 99"00' to latitude 70'00'; 
thence  along  parallel of latitude 70"OO' to  longitude 93'20'; 
thence  along  meridian of longiiude 93'20' to latitude 6Y030'; 
thence  along  parallel of latitude 6YO30' to longitude 8.1'00; 
thence  along  meridian of longitude 84"OO to  latitude 70"SO'; 
thence  along  parallel of latitude 7O"SO' to longitude 87"OO'; 
thence along  meridian of longitude 87"OO to  latitude 73"45'; 
thence  along  parallel of latitude 73"45' to  longitude 95"UO'; 
thence  along  meridian of longitude 95"OO' to latitude 75"OO'; 
thence along  parallel of latitude 75"OO' to longitude 82"00'; 
thence  along a line to the intelsection of latitude 76"30' with 
the seaward  boundary in Baffin Bay;  thence  along  the  seaward 
boundary to latitude 79'15' in  Nares  Strait;  thence  along 
parallel of latitude 79"15'. to longitude 75"30'; thence  along 
a line to latitude 76'40', longitude 1(8"30'; thence  along 
parallel of latitude 76"40' to the  point of commencement; 

Zone 7 

Commencing  at  latitude 70'00', longitude 93'20'; thence 
along  parallel of latitude 70"00', to  longitude 104"50'; thence 
along  meridian of longitude 104'S0', to latitude 66'20'; 
thence  along  parallel of latitude 66"20', t o  longitude 93"20; 
thence  along  meridian of longitude 93'20' to  the  point of 
commencement; 

Zone 8 

Commencing  at  latitude 64'20'. longitude 93"20'; thence 
along  parallel of latitude 64"20' to its most westerly inter- 
section with the s h e  of Baffin Island,  at Foxe Peninsula: 
thence along  the westerly shore of Baffin Island to its  most 
southerly  intersection with longitude 84"OO'; thence  along 
meridian of longitude 84"OO'. to latitude 67"OO'; thence 
along  parallel of latitude 67'00', to longitude 93"20'; thence 
along  meridian of longitude 93"20' to the  point of com- 
mencement; 

Zone 9 

Commencing  at  the most easterly  intersection of latitude 
66'35' with the  shore of Balfin Island,  near  Cape  Dyer; 
thence along  parallel of latitude 66"35' to the  seaward 
boundary in Davis  Strait;  thence  along  the  seaward  boundary 
to  latitude 73" IS' in Baffin Bay; thence  along  a line to the 
mo\t ea5tcrly  inter.\ection of latitude 72'30' with the  shore 
of Baffin Island,  near  Cape  Macculloch;  thence  along  the 
easterly bhore of Bafiin Islmd to the point of commence- 
ment; 

Zone IO 

Commencing  at  latitude 66"35'. longitude 69"OO'; thence 
along mcritli;ln of longitude 69"OO'. to 1;rritude 64"20'; thence 
along  parallcl of latiludc 64"20' t o  the scclrw;lrd boundary i n  
Davis  Strait;  thcncc  along  the  seaward  boundary 10 latitude 
66"35' in Ilavis  Strait;  thence  along  parallel of lalitutle 
66'35' to thc point of commencement; 
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qu'à 75'50 de  latitude;  puis le long d u n e  Lgne  jusqu'au point 
75"30' de  latitude, 106"lO de  longitude; puis le long d'une 
ligne jusqu'au  point 74'30' de  latitude. 112'50' de  longitude; 
puis le long du parallèle 74"30' de latitude  jusqu'à 9Y"OO' de 
longitude; puis le long  du  méridien 99"OO de  longitude  jusqu'à 
70"OO de  latitude;  puis le long  du  parallèle 7O"OO' de  latitude 
jusqu'i 93"20' de longitude;  puis le long  du  méridien 93"20' 
de  longilude jusqu'à 6Y030' de  latitude;  puis le long  du  paral- 
lcle 6Y'Jo' de  latitude  jusqu'à 84"OO de longitude;  puis  le long 
du  méridien 84"OO de  longitude  jusqu'à 70"50' de  latitude; 
puis le long  du  parallèle 70'50 de  latitude  jusqu'à 87"OO' de 
longitude; PUIS le long  du  miridien 87"OO' de  longitude jusqu'à 
73"45' de  latitude;  puis le long  du  parallèle 73"45' de  latitude 
jusqu'à 95'00' de  longitude; puis  le long  du  méridien 95"OO' de 
longitude  jusqu'à 7S"OO de latitude;  puis le long  du  parallèle 
7S"OO' de  latitude jusqu'à 8 2 " W  de  longitude;  puis le long 
d'une ligne  jusqu'au  point d'intersection  de la latitude 76"30' 
et  de la limite  au  large  dans la baie Baffin; puis  le long  de  la 
limite au large  jusqu'à 79"15' de  latitude  dans le dbtroit  de 
Nares;  puis le long  du  parallkle 79-15' de  latitude jusqu'h 
7S"30' de  longitude; puis  le long  d'une ligne  jusqu'au point 
76"40' de  latitude, 88"30' de  longitude; puis le long  du  paral- 
lèle 76'40' de  latitude  jusqu'au  point de  départ; 

Zone 7 

Commençant  au  point 7O"OO' de latitude, 93'20 de  longi- 
tude;  continuant le long  du  parallèle 7O"OO de  latitude  jusqu'à 
104'50' de  longitude;  puis le long  du  méridien 104"5O de lon- 
gitude jusqu'à 66"20' de latitude;  puis le long  du  parallèle 
66-20' de latitude jusqu'à 93"20' de  longitude;  puis le long  du 
méridien 93"20' jusqu'au  point de  départ; 

Zone 8 

Commençant  au point 64"20' de  latitude, 93"20' de longi- 
tude;  continuant le long  du  parallèle 64"20'  de  latitude jusqu'i 
son point d'intersection le plus à l'ouest avec le littoral  de l'île 
Balfin, à la  péninsule  Foxe; puis le long  du  littoral  ouest  de  lïle 
Bafin  jusqu'à son point  d'intersection le plus  au  sud  avec  la 
longitude 84"OO'; puis  le long du méridien 84"OO de  longitude 
jusqu'à 67"OO' de  latitude;  puis le long  du  parallèle 67 '00  de 
latitude jusqu'à 93 '20  de  longitude;  puis le long  du  méridien 
93'20' de  longitude  jusqu'au point de  départ; 

Zone 9 

Comnlençant  au  point  d'intersection le plus à l'est de la 
latitude 66"35' avec le littoral  de l'île Baffin, près  du  cap 
Dyer;  continuant le long du parallèle 66"35' de latitude  jus- 
q u ' i  la limite  au  large  dans le détroit  de  Davis; puis le long 
de la linlite au  large jusqu'à 7 3 " l S '  de  latitude  dans  la  haie 
Ballin; puis I C  long  d'une ligne  jusqu'au  point d'intersection 
IC plus à l'cst de  la  latitude 72"30' avec le littoral de l'île 
B a h ,  près  du cap  Macculloch;  puis le long  du  littoral est de 
l'île Baffin jusqu'au  point  de  départ; 

Zotre IO 

Commençant  au  point 66'35' de  latitude. h9"00' de  longi- 
tude;  cont;ntlant le long  du  méridien 69"OU' Jc longitude 
jurqu'à 64"20' de  latitude;  puis le long  du  parallble 61"20' 
de  latitude jusqu'b la limite  au  large  dans le tlCtroit de Da\i\ :  
puis le long  de  la  limite au large jusqu'i hh"35' dc latitudc 
dans le détroit  de Davis:  puis le long  du parallZle 66'35' 
dc  latitude jusqu'au point  de  départ. 
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Zone I I  

Commencing  at  latitude 70"00', longitlde 104'50'; thence 
along  parallel of l a t t t ~ d ~  7 0 " W  to longtt~rde IIO"0O'; thence 
along  a  ltne to latttudc 72"45', longitude 117"20'; thence  along 
parallel of latitude 72"45' to its most  easterly  intersection  with 
the  shore  of  Banks  Island;  thence  along  the  southeasterly  shore 
of tianh\  Island to its  most  southerly  intersection  with  longi- 
tude IZYOO', near  Cape  Lambton;  thence  along  a line to 
latitude 66.20'.  longitude 121"45'; thence  along  parallel of 
latitude 66.20'  to longitude 104"SO; thence  along  meridtan of 
longitude 104'SO' to the  point of commencement; 

zoric I2 

Commencing at  latitude 70"30.  longitude 141"OO'; thence 
along  nreridian of longitude 141c0U', to latitude 66"20'; thence 
along  pittallel of latitude 66'20', to longitude 121'45'; thence 
along a line to the most southerly  intersection of longitude 
123'00' with  the  shore of Banks  Island.  near  Cape  Lambton; 
thence  along  the  southwesterly  shore of Banks  Island to its 
mo\t webterly  intersection  with  latitude 73'30'. near  Bernard 
Island;  thcnce  along  parallel of latitude 73'30'. to longitude 
125"OO'; thence  aiong a line to latitude 72'00'. longitude 
127'00'; thence  along a line to latitude 70"30', longitude 
138'00'; thence  along  parallel of latitude 70"30', to the point 
of commencement,  excluding  the  following  waters: 

( u )  the  waters of Shallow Bay,  Shoalwater  Bay,  Trent  Bay 
and  Mackenzie Bay as far  seaward  as  a  line  drawn  along 
the  parallel of latitude 69"OO'; and 
( h )  the  waters of Kugmallit Bay as  far  seaward  as a line 
drawn  along  the  parallel of latitude 69"31'; 

Zonc 13 

Conrmencing  at  the  intersection of latitude 76"30' with 
the seaw:trcl boundary  in BafFin Bay;  thence  along  a  line to 
latitude 7.5 OO', longitude H2"OO';  thence  along  parallel of 
latitude 7 5 ' 0 ( ~  to longitude 95"OO';  thence  along  meridian 
of longitude 95"OO' to latitude 73"45'; thence  along  parallel of 
latitude 73"45' to longitude 87"OO'; thence  along  meridian 
of longitude 17"OO' to latitude 70"50'; thence  along  parallel 
of latitude 70'.50' to longitude 84"OO'; thence  along a line to the 
mo\t  ea\terly  intcrwction of latitude 72'30' with  the shore of 
tlaflin I h n J .  w a r  C;rpc h1;tcculloc.h; thence  along  a  line to the 
intcr\ection o f  latitude 7 3  ' I S '  with  the  scaward  houndury  in 
Hallln Hay; thcncc  along  the  seaward  boundary to the  point 
of commencement; 

Zonc 14 

Commencing  at  latitude 60"00', longitt~de 77"IO'; thence 
along  a line to the most westerly  intersection of latitude 6d"ZO' 
with thc shore of Bafiin 1~I;tnd. at Foxe Peninsula;  thence  along 
parallcl of latitude 63'20' to its nrost wcsterly  interscction  with 
the  shore o f  South;tmpton  Island;  thence  along  the  westerly 
shore of Southampton  Island to i t \  mo\t southerly  intersection 
with longitudc 87"IO'. near Capc Kendall;  thcnce  along il line 
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ZOnP I I 

Commen$ant PLI  point 7 0 " W  de  latitude. 104"50' de  longi- 
tudc;  continuant le long  du  palalide 7 0  00' de  latitude JUS- 

qu ' i  1 10'00' de  longitude;  puis le long  d'unr ligne juqu 'au  
potnt i2"45'  de latitude. 117-20' de  lontjtude;  puis le long 
du  parallêle 72"45' de  latitude  juqu'à  son  point  d'intersection 
le plus a l'est avec  le I n t o ~ a l  de I'ile Hunks;  puis le long d11 

littoral  sud-est de I'ile Hanhs  jusqu'à  %on  point  dïntersscrwn I C  
plus  au  sud  avec la longitude 123"OO'. près  du  cap  Lanlhton; 
puis le long  d'une  ligne  jusqu'au  point 66"20' de  Iarr~ude. 
I21 "45' de  longitude;  puis le long  du  parallèle 66"2O' Je  lati- 
tude  jusqu'i 104"SO' de longitude;  puis le long du mértdicn 
10-1 >0' J e  longitude  jusqu'au  point  de  départ; 

Zone I2 

Commençant  au  point 70°30' de  latitude, 141"OO' dc  longi- 
tude;  continuant le long  du  mcridien I41 "OU' de Iongrtude 
jusqlt'b 66"20' de  latitude;  puis le long  du  para1li.k 6ho2(J' 
de  latitude  jusqu'i I21 "45' de  longitude;  puis le long  d'uns 
ligne  jusqu'au  point  d'intersection le plus  au  sud  de la lonp-  
tude 123"OO' et  du  littoral  de I'ile Banks. près du  cap  Lambion; 
puis  le  long du littoral  sud-ouest  de I'ile Banks  jusqu'à  son 
point  d'intersection le plus i l'ouest  avec la latitude 73"30' .  
près  de l'île Bernard;  puis le long  du  parallèle 73"3O' de 
latitude  jusqu'à 125'00'  de  longitude;  puis le long  d'une  ligne 
jusqu'au  point 72"OO' de  latitude, 127"OU' de  longitude;  puis 
le long  d'une  ligne  jusqu'au  point 70"30' de  latitude, 138"OO' 
de  longitude: puis le long  du  parallèle 70"30' de  latitude jub- 
qu'au  point  de  départ, P l'exclusion  des  eaux  suivantes: 

O )  les  eaux  de  la  baie  Shallow,  de  la  baie  Shoalwater, J e  
la  baic  Trent  et  de la baie  Mackenzie  jusqu'à  une  ligne au 
large tirée  le  long  du  paIall6le 69"OO' de  latitude;  et 
h )  les  eaux  de  la  baie  Kugmallit  jusqu'h  une  ligne au large 
tirée  le  long  du  parallèle 69"31' de  latitude; 

Zone 13 

Commençant  au point  d'intersection  de  la  latitude 76"30' 
avec la limite au large clans la baie Haffin: continuant I C  
long  d'une  ligne  jusqu'au  point 75"OO' de  latitude, X l " 0 ~ '  
de longitude;  puis le long du parallèle 75'00' de  Islitude 
jusqu'à 95"00' de  longitude;  puis IC long du mir-idien 95"OO'  
de  longitude  jusqu'à 73"45' de  latitutlc:  puis le long  du 
parallèle 73"45'  de  latitude  juaqu'i 87"00' de longitude: puis le 
long du  mcridien 87"OO' de  longitude  jusqu'à 70 5 0 '  Jr: 
latitude;  puis  le  long  du  parallèlc 70"50' Je latitude ju.qu'ii 
W0O0' de  longitude;  puis le long  d'une ligne jusqu'au  point 
d'intersection le plus à l'est de  la  latitude 72"30' et du Il:loral 
de I'ile Baffin, près  du  cap  hlacculloch;  puis le long  d'unr ll,cne 
jusqu'au  point  d'intersection  de la latitude 73" IS' C I  de la 
limite  au  large  dans  la  haie B a t h ;  puis I C  long de la Itmile 
au  large  jusqu'au  point de dipart; 

Zonc 14 

Commençant  au  point 6O"OO' de  latitude, 77'10' de  longitu- 
de;  continuant le long  d'une  ligne  jusqu'au  point  d'intersection 
IC plus h l'ouest de la latitude 64'20' et du  littoral Js l ï l r  
Baffin. h la péninsule Foxe; puis le long dti par.llli.le 61"'O' de 
latitude  jusqu'i  son  point  d'intelsection Ir. plus 6 l'ouest avec 
le littoral  de I'ile Southampton:  puis le long Jtt littoral  oue\r 
de I'ile Southmnpton  jusqu'i  son point  d'intcr\ection  le plu\ au 
sud  avec la longitude 87"IO'. près du cap KendiIll;  puis IC long 
d'une  ligne  jusqu'au  point 60"OO de  latitude. 91'00' de lon- 
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to latitude 60'00', longitude 92'00; thence  along  parallel of 
latitude 60'00 to the point of commencement; 

Zone IS 
Commencing at latitude 60'00'. longitude 77'10'; thence 

along parallel c f  htitude 60'00' to the seaward  boundary in the 
Labrat:: ka; :&nie almg  thr seaward tutlndarv. 13 latitulk 
& * X .  :htr,;e Jlmg paraIlcl of  latitude h J " 2 0 ' .  t o  IonpiluJc 
69'00'; thencc along  meridian of longitude f19'00', to latitude 
65'00'; thence along parallel of latitude 65'00', to longitude 
75'00'; thence along  a line to the most westerly intersection of 
latitude 64'20 with the shore of Baffin Island, at  Foxe Penin- 
sula;  thence along a line to the point of commencement; 

Zone 16 

Commencing at latitude 6O"OO'. longitude 92'00'; thence 
along a line to the  most  southerly intersection of longitude 
87'10' with the westerly shore of Southampton Island,  near 
Cape  Kendall;  thence  along  the westerly shore of Southampton 
Island to its most westerly intersection with latitude 64'20'; 
thence along  the  parallel of latitude 64'20', to longitude 
93'20; thence along a line to latitude 60'00', longitude 95"OO'; 
thence along  parallel of latitude 60'00' to  the point of com- 
mencement. 

Note: 

(a) all lines are Che shortest Iina between points named unless other- 
In h e  descriptions of the shipping  safety control zones act out abow 

wise  specified; 
(6) "shore" m a n s  the upper limit  of che shore; 
(c) all  latitudes  and  longitudes are based on the 1927 North Amcrican 
datum;  and 

of the Arctic Islands Chart number 7000. published by the  Canadian 
( d )  geographical  names  accord with the December 12, I%9 edition 

Hkdroyraphic Service.  Department of Energy, Mines and Resources 
at Ottawa. 

gitude; puis le long du parallble 60'OCY de latitude jusqu'au 
point de  départ; 

Zone I5 

Commençant au point 60'00' de latitude, 77'10' de longi- 
tude; continuant le long du paralltle 60'00' de latitude jusqir'h 

hwite a11 ldlgt? dam ta nwc du Lahrarlvr; puts I r .  long til: 

I *  lIInI!c a u  lrtrr 111\qu'A 64' :ri A- Iatttcl-1~. p u n  1~ \**ut .\\I 
p;unll6le 64'20' dc lati!ude jusqu'i h D ' I l 0 '  d e  longitude; puis le 
lone du méridien 69'00' de longitude jusqu'B 65"00 de lati- 
tude; puis  le long du  paralltle 65'00 de latitude  jusqu'8 75"OW 
de longitude; puis It long d'une ligne jusqu'au point d'inter- 
section le plus B l'ouest de la  latitude 64'20' et du littoral de 
l'île Baffin, B la  ptninsule Foxe; puis le long d'une ligne 
jusqu'au point de départ. 

Zone 16 

Commençant  au point 60'00' de latitude, 92'00' de longi- 
tude; continuant le long d'une ligne jusqu'au point d'intersection 
le plus au  sud  de la longitude 87'10' et du littoral  ouest  de l'île 
Southampton. p r h  du  cap Kendall; puis le long du littoral 
ouest  de l'île Southampton jusqu'h son  point  d'intersection  le 
plus i l'ouest avec la  latitude 64'20'; puis le long du parallèle 
64"20' de latitude  jusqu'i 93'20' de longitude; puis le long 
d'une ligne jusqu'au point 6O"OO' de latitude, 95'W de longi- 
tude;  puis le long du parallhle 60'00' de  latitude jusqu'au point 
de  dtpart. 
Nota: 

navigation &tablier ci-haut 
Duu les descriptions des z o n e s  de mntrble de la sCcuritC de la 

8)  toutcs kr lignes  sont, sauf indication  contraire. les lignes les plus 
courtes  entre les pointr indiquer: 
b )  .littoral* signifie la  limite extrême du  littoral; 
c) toutes l e s  latitudes et les longitudes sont fondees sur la  station 
origine  de Ir triangulation  amtricaine de 1927; et 

bre 1969 de la carte n o  7000 des fks de l'Arctique. publiée par le 
d) les noms pdographiquer sont  conformes B I'kdition du I 2  decem- 

Servicc hydrographique du  Canada.  ministtre de I'Énerpie. des Mines 
et des Resrourcu. i Ottawa. 
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ARCTIC SHlFPINC POLLUTION PREVENTION REGULATIONS 

pbc, 1972-2443 dated  October 5 ,  1972 
ENGLISH TEXT 

ERRATUM 

Para, 7(1) (g) wastronominalw  should  read 
wastronomicalw0 - 

Para, 2 9 k )  , , .where such   depos i t   i n  
minimal. , ." should readTiscr 

Schedule F, s e c t i o n  1 "length" means d i s t a n c e  if feet". b 

but should be "in feet" 

Schedule F, s e c t i o n  1 " Ice  breaker" should be one word, 

Schedule F ,  para, 6(c)   second  l ine ,  word npentratedw 
should read "penetrated", 

Schedule F, subsection  Formula "b2;pk inches(cm 3 
(Pt21 

should read (cm 3 3  

Schedule F ,  sub reg- Two sub-paragraphs (ii) pr in t ed ,  
raph 8(2) (a) (ii p" F i r s t   o n e  to be removed from 

t e x t  

Schedule F Sub- After t h e  words v! , , ,unl ts ,u   inser t  
paragraph t ( 2 )  (b) (Iî) t h e  following: wthe main longi- 

tudinal  frame spacing in mll l lmet resw.  

Schedule F, Table 1 Under "Arc t ic  Class Columnm numbers 
1, l A ,  2 ,  etc,  to  be moved t o  the 
left under heading, 

Schedule G ,  Sub- Formula should read %onne metres 
s e c t i o n  3(2) u n i t s )  

Schedule G Para- 1st l i n e  should read "have an average 
graph  6(4)  b )  energy value,.," n o t  "energy valve". 
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Registration 
NO. Date 
SOR/72-326 10 October, 1972 

ARCTIC  WATERS  I’OLLUTION  PKEVENTION  ACT 

Arctic Shipping Pollution Prevention Regulations 

P.C. 1972-2443 5 October, 1972 

His  Exccllency  the  Governor  General in CorIncil, on the 
recommendation of the  Minister of Transport,  pursuant to 
subsections 4 ( 3 ) ,  5 ( 2 ) ,  1 2 ( 1 )  and  12(3) of the  Arctic 
Waters  Pollution  Prevention  Act, is pleased  hereby to  make 
the  annexed Kegul;~~ions  Reyxcting  the I’levention of Pol- 
lution of Arctic  Waters by Ships. 

REGtiLATIONS  KLSPECTING THE  PREVENTION OF 
POLLUTION  OF  ARCTIC WATERS BY SHIPS 

Short Title 

1. These  Regulations  may  be  cited  as  the Arctic S h i p p i u  
Polircrion Prrt-ention Regrrlutions. 

Interpretation 

2. In these  Reguhtions, 
“Act”  mean,  the Arctic  Waters  Pollution  Prevention Act; 

“Arctic  Class  ship”  means  a  self-propclled  ship  that  complies 
with  the  construction  standards. specified as  Class 1, 1.4, 
2, 3, 4, 6 ,  7, 8 or  10 in Schedules F and C i ;  

“category” in relation to a ship.  means  an  Arctic  Class  ship  or 
a Type A, B, C ,  D or E ship; 

”complement”  meam  the  number of persons  comprising  the 
maSter and  crew of a ship: 

“deck watch”  means  that  part of the  complement  that is re- 
quired  for  the  purpose of attending to the  navigation or 
security of the  ship; 

“examiner”  means a person  appointcd as an  examiner  pursuant 
t o  5ection 126 of the Carludcc Shipping Act; 

“inspector”  means  a  steamship inspec!or appointed  pursuant 

“master”  includes  every  person  having  command or charge 
of any ship. hut does  not  include a pilot; 

“oil” mcans  oil of any  kind  or in any  form  and.  without  lim- 
iting  the  generality of the  foregoing,  includes  petroleum, 
fuel oil, sludge. oil refuse,  and oil mixed  with wastes, but 
does not  include  dredged  spoil; 

to section 306 of the Canado Shipping Act; 

“oily  mixture”  means a mixture  with  any  oil  content; 

Enregistrement 
N o  Date 
DORSl72-426 10 octobre 1972 

LOI SUR 1.A PRCVENTION  DE LA POLLUTION 
DES EAUX AKCI.IQCES 

Règlement sur la prhnt ion de la pollution 
des eaux arctiques par les navires 

C.P.  1972-2441 5 octobre 1972 

Sur  avis  conforme  du  ministre  des  Transports  et en vertu 
dn paragraphes  4(3). 5 ( ? ) ,  12(1) et 12(3)  de  la  Loi sur la 
prévention  de la pollution  des  eaux  arctiques,  il  plaît i Son 
Excellence le Gouverneur ::énCr;rl en conseil  d’établir  le  Règle- 
ment  concernant  la  prévcniion  de la pollution  des  eaux  arcti- 
ques  par Ics navircs, ci-aprbs. 

K ~ G L E M E N T  CONCERNANT LA PRÉVENTION DE 
LA POLLUTION 1)ES EAUX  ARCTIQUES 

PAR LES NAVIRES 

IntrrprPtution 

2. Dans IC présent  règlement, 
.capitaine. comprend  toute  personne.  autre qu’un pilote,  ayant 

le con1m:lndcment ou la responsabiliLé d’un navire; 
acathgorie*,  relativement i un navire, s’entend d’un navire  de 

l a  cbte  arclique. ou d’un  navire  de  type  A, B. C, D ou E; 
*Convention  de  sfcurit&*  designe la Convention  internationale 

pour la sautegarde  de la vie humaine  en mer de 1960, signée 
h Londrcs IC I 2  juin 1960; 

~cffcctifm dCsignc le nombre  de  personnes,  y  compris le capi- 
tainc.  qui  con\tiluent  I‘équipqe d’un navire; 

=eflluentsm s’entend des dijections  humaines  ou  animalcs  pro- 
duites h bord d‘un navire  et  comprend les  excrCmcnt5 pro- 
venant  des  cabincis d’aisance, des  urinoirs ou des  installa- 
tions  sanitaircs où cst expulsée de la  matikre  fécale; 

examinateur^ dkigne  une  personne  nomm6e  examinateur  en 
vertu de l’article I 2 6  de  la L7i sur  la  marine  marchande 
tlrc ~ l l l l t l l l ~ l ;  

*fonctionnaire  chargi  de la prévention  de la pollution- s’cn- 
tend d’une personne  disignée ?I titre  de  fonctionnaire  chargé 
de l a  prCvention de la p o l l d o n   e n  application  de  l’article 14 
de  I;r 1.oi; 

ahydrocarhlres-  clkignc les hydrocarbures  de  toute  sorte. ou 
de  toute  densité C I ,  sanv re\treindre la portée  géncrale  de  ce 
qlli  préckde. cornprend le pétrole. IC mazout. le cambouis, 
leb résidus  d’hydrocarbures. le pitrole mêlé à des  déchets. 
mais  ne  comprend  pas les déchets de  dragage; 

1841 



"perron  in  charge of the  deck  watch"  includes  every  perron 
1 who  has  immediale  charge of the  navigation or security 

c 

c 

n 

of a chlp. but does not  include a pilot; 
"pollution  prevention  oficer"  means ;I person  designated as ;I 

pollution  prevention  ollicer  pursuant to section 14 of the 
Act; 

"Safety Convention"  means  the  International  Convention  for 
the S.liety of Life at  Sea. 1960, 5igned at  London  on the 
12th day of June 1960: 

"wu:tge" means  human  or  animal write generated  on boitrd 
ship and  indudes ua \ tec  from water closets,  urinals or 
ho\pitsl  fxilitie\  handling fecal  m;rterial; 

",hip" In.lu.lr's any  de\ctiption of \e5\el or boat used or  dc- 
signed for use in  navigation  without  regard to method  or 
IdLi. of yrc?pul+m; 

"tanker"  rnesn\ a ship in which  the  greater  part of the  cargo 
space is conrtructed  or  adapted  for  the  carriage of liquid 
car20  and is carrying oil in that  part of the  cargo  space; 

"T!pe .% ship" me;ln\ R \elf-propelleLi ship  that  conlplies  with 
the  con31rwtion  standards specified DS Typc A in  Schedule 
E: 

"T>pc R. C. D or E ship" means 
I I I )  ;I self-propellcd  ship  that  complies uith  the  con- 
zlrustinn  st.mdards s1)c.cified as Type R,  C, D or E in 
Scheddc E. or 
l h )  a ship th;lt is not self-propelled.  that  compiles  with 
the construction  standards specified as  Type B. C. D or 
F: in Schedule E and  that is towcd on  a line o r  cable by 
a tug; 

"zone" means  an  area of the  arctic  waters  prescribed as a 
shipping safety control  zone  under  section 1 I of the  Act. 

Appliccttiort 

3. ( I  j Subject to strhcections ( 2 )  to (1) and  sections 7. 
8 :lm1 19. these  Reguliltians do not  apply to a  ship of 1 0 0  
ton\.  gross  tonnage,  or less. 

( 2 )  Sections 10 t o  12 apply t o  evcry  sclf-propellcd  ship 

( ( 1 )  :I ship of w:tr: 
( h )  ;I ple;mrc y:kcht of I (wf  tons. grws tonnage. or Icss: 
( c * )  a fiching vessel of 1OI) ton'c. grow tonniqx.  or lee\; I N  

(c l )  a ship  that is sccurely  made Cast to the \how  or laid up. 

of nrorc t h m  5 tonu. gross  tonnagc.  othcr  than 

( 3 )  Section\ 28 to ?O ;Ipply to cvcry ship. 

( 4  Sections 4 to I K  and 10 to 27 JO not  appry to any 
\hip until January I ,  1973. 

C o n w t t c f i m  01 Ships 

1. 1 ) 50 non-Canadian  \hip  that is registered  in  a  state 
thst is not a signatory to the  Safety  Convention  shall  navigate 

1 H48 

aincpccteur. tlcsigne un  in\pcctellr des nwires h vapeur  nommi 
en verlu dc 1';Irticlc 366 tlc 1.1 Loi .sur /cc m t r i t t t ,  m m  / I I I I I ~ / I *  
( / I l  ~ ' c l t l l l r l ~ i :  

*I oi. s'cntcntl dc 1;1 L.tt i  * I o '  / t t  p r ~ ; w n ~ i ~ w  th .  k c  ~ I ~ / / I / ~ C J I I  c h . s  
I Y I I I . ~  (Ir( ! i I / t w . \ ;  

w1i.l;lngc d'h~drcK:;trhwcs-  dbigne  un n d m g c  irg;lnt une 
lcncur  quclcmquc cn hvJrtx;hI burcs; 

.n;tvires comprend toute sorte  de  bittiments  et bateaux servant 
ou concm  pour  servir i la nsvigation. qu'ils soient ou non 
dotis d'un  nloyen de prupulbion; 

.navire de c h e  nrctique*  s'entend d u n  navire  autopropulseur 
qui  mtirfait ;LW. norme\  de  construction tlé\ignGec comme 
rcw1rtiss:mt  aux  cotes I. IA. 2, 3. 4, 6 ,  7. 8, OU I O  dans 
IC\ ;annexer F et C i :  

an;tvirc dr: type Am 5'cntcnd  d'un navire  autopropulsé  qui 
satiaf;tit aux norme\ de condrucrion dksignécs comme  res- 
sortissant all type A dans  l'annexe E: 

*navire de type B. C, D ou E. s'entend: 
O )  d'un navire  autopropulsé  qui  satisfait  aux  normes  de 
construction  designtes  cunlme  ressortissant  aux  types B. 
C .  I )  OII E dans  l'annexe E; ou 
/ I )  un nwirc  qui n'est pas  autopropukt  et qui satisfait 
;lux normes  dc  construction  désignées  comme  ressortissant 
MIX types B. C. I )  ou E dans  l'annexe E et  qui est tiré 
p:tr un remorquetlr  au  moyen  d'une  haussière  ou d'un 
cible: 

sperwnne responsable  du  quart  de  pont.  comprend  toute 
personne.  autre  qu'un pilote. qui es! directement  chargie 
de I;r navigation ou de la sfcurit6  d'un  navire; 

.pi.trolicrn disigne  un  navire  dont les locaux B marchandises 
sont  en  grande  partie  construits  pour le transport  de  car- 
gaisons liquides. ou adapt& i cet usage. et qui  transportc 
des hydrocarbures  Jans lesdits loca~lx; 

q u a r t  de pont.. dcsigne la psrtic de l'effectif qui  est  nfces- 
snirc  pour  assurer I,I navigation ou  la stcurit6 du navire: 

*mnc. d6signe unc  partie des Caux arctiqucs  prescrite :I titre 
de zonc  de  contrhlc de 1i1 sCcuritC de la  navigation en  vertu 
tlc l'itrticle I I dc lu  Loi. 

Applic d o r i  

2.  I ) SOLIS riserve  des  dispositions  des  paragraphes ( 2 )  
h (4) et des :Irliclcs 7. 8 CI 19, le present  rkglement  ne  s'sppli- 
que pxc ;IIIX navires  d'une j:uIge hrutc inférieure ou Cgalc ;I 

Io0 tonneaux. 
( 2 )  I.c\ ;lrticlcs 10 :I 22 \';rppliqucnt h tout  navire auto-  

propul\i. tl'tlnc j;wgc hl IIIC \up13 iclrrc H S tonncittlx, s a d  
t r )  un navire dc guclrc: 
b )  t u t  y;tcht tic phiwncc tl'crnc jaugc hmtc infcricurc 0 1 1  

i.p;1le il I O 0  tcInl1c:lllx: 
c . 1  I t n  h;tlc.:lll clc pcch:: tl'unc jit~tpc brute inf6ricurc o u  i g ; ~ l c  
il IOCI lcIl1nc;lllx: 0 1 1  

( 1 )  1111 n;Ivirc eoliclcmrrtt :rmarri. all rivage 011 dCurmC. 
( 3 )  I c\ tliqw+ition\ des ;Irti:lcs 28 il 3 0  \'appliquent il 

( 4  LC.; cti<pociliolls (tes articies 4 L I N  et '20 B 27 ne 
to l l t  nitvire. / 

s'appliquent :I ;Lucm navire  avant IC I" janvier 1973. 

Conc~r~rcriorr r l r s  nuvires 

4 .  ( I i l  est interdit II un navire  non c:lnadien immatriculi. 
dan\  un h a t  qui n'a pas \igni. l a  Convention de sicwit6  de 
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naviguer  dans  une  zone. h moins qu'il ne  satisfasse.  au  même 
titre  qu'un n:rvire can:tdien, aux  prcscriptions  des  rkglcrncnts 
ci-npr2.i. qui  ont Ad ct;thli\ cn verlu de la Lt~i sur lu rtrorirw 
tt~trrc.lrttrldc~ tlrc Currltcltr: 

I I  ) /trElcv)tctrt sur ICI u m t r w t i o t r  Jcs r'oqtrcs: 
h ) I< i~pl r rwnl  w r  In ( , tw\frttdott  rlc*s mctclritws C I ~ J  rtrrvirrs 
ti wlprttr; 
4 . )  Hi*,clcttrc.tlt .wr rirr.\pe t / i m  clt*s cwqtw.t: ct 
t l )  Ki*~lt*rttc*rrt .\IO' I ' I I I . ~ ~ I I ~ I ~ / ~ ~ I I ~  clcs mut-lrirws 11c.s nutirc*s ic 
lrlpl'rrr. 
( 2 )  I I  est interdit h un navire  non  canadien  d'une  jauge 

brute ;&:de ou b\lpGricltre a 500 tonneaux  et  qui  est  irnma- 
trtculc  dans  un Etat signataire dc la  Convcntion  de  sécurité 
de navipucr  dan\  unc zone. à moins  qu'il  ne  satisfasse  aux 
dispositions J e  ladite Contention; 
' ( 3  1Jn  navire  non  canadien  d'une  jauge  brute  égale  ou 

supi.rieurc i 500 tonncaux est réputé  avoir  satisfait aux dis- 
podions de la Convention  de  kcurité s'il se  trouve à son 
hord et cn  état de validité: 

C I )  un certificat de sécurrté  pour  navires à passagers; 
h )  [ln certifktt de sécurité  de  construction  des  navires de 
charge: ou 
1 . )  dans le cas d'lm navire  affranchi  de  l'une  quelconque 
des dispositions tlc la  Convention  de  sécurité,  un  certificat 
d'cxemption. 
S. ( 1 )  II est interdit h un navire  non  canadjen  autre  qu'un 

n;wire de  catc  arctique.  immatriculé  dans  un  Etat  qui n'a pas 
sign6 I:I <'orwcvrtiorr irrrrrrrc~ti~~nc~k sur lus lignes de clmrgo, 
Ic)t~6. ni I;I Cortl~ctttiolt iJrtcrttatiomle  sur les lignes de  clrurgr, 
IYJO. de nnvigucr  dans une  zone i moins qu'il ne  satisfasse, 
iIU même  titre  qu'un  navire  canadien.  aux  dispositions  du 
RCglrtrtrrrt .wr 1c .s  l igrtc, .~ de dutrgr .  

( 2 )  II est interdit :I un navire  non  canadien  autre  qu'un 
navire de l a  cote  arctique.  immatricult  dans  un  Etat  signa- 
taire de la C c ~ n ~ ~ v t f i o n  inferrmfionale sur les lignes de churge. 
/Wh. 011 tlc k t  Corrvrnt i r~  itttcrttutionule SIII les liprres de 
c h u , w .  1930. de naviguer  dans  une  zone P moins qu'il ne 
sati<fa\\c aux  dispo\itions (le In Convention  dont son Etat est 
signataire. 

( 3  ) II est interdit :I un navire  non  canadien de cote  arctique 
dc naviguer dans une zone B moins qu'il ne satisfasse  aux 
dispositions  de  l'annexe f de la Convenfiun interrrationnle sur 
IC*S ligrrr.s tlc c.1rrtr.w. 1966. 

( 4 )  Tout n:lvirc non  canadien  ayant à son hord un certificat 
de ligne de ch:lrgc cn vigueur  attestant qu'il satkfait  aux 
dispositions de 1;; Corrvortiorl internntiorrule . o u  les 1ipnr.c d e  
t.lrco.:.t*. 1966. J e  I;( C o ~ r ~ w ~ t i o n  intcmotiorrulc stir Irr lignes 
c l ( -  c h r , c v .  1930. ou l'annexe I dc la Convention irtterncrtiotrcrlc 
sttr It,.\ Ii,pno.v de c./rtrr,cr. 1966, et dflivrk  par 

e) \In visitew  particulicr 
f i )  d t r  l.loyd'\ HegiTter of Shipping. 
f i i )  tlc 1'hmcric:In tiurcau of Shipping, 
( i i i  ) du Hurr:lu Vfritas. 
( i v )  de l k t  Norskc  Veritac. 
( v )  tlc Gcrmxniccher  Lloyd, ou 
(v i )  t l t t  Krgi\tro  Italiaw~  Navale: 

1 1 )  an  inspectwr  dcs  navires  au  service  d'un  ctat  signa- 
. taire de l : ~  Convrt t t ion irlt(~rt1~triorr~~le s w  Irs 1i.ctrr.v dc 

c~lrttr,er, lY66. ou de  la Cotrwntion infernarionule sur les 
liyitl,.\ Ill, 1 . l r . I r ~ c .  lY30: OLI 

c )  ttn in\pcckctr. 
e\t rZput2 avoir  sati\fait a m  cxigcncec des paragraphes ( l ) ,  
( 2 )  ou 1.1). selon le cas. 
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6. ( I  1 So \hip. carrying  oil  in a quantity  in  excess of 
Ih.VH)  cuhlc f w t  (452.8 cubic  mctrcr),  shall  navigate in any 
zone  unle\s 

( c l )  i t  mcch thc  standard\ of construction  prescribed  for 
any  category of ship in bchedule E or Schedule F; and 
1 h )  in the  cale of a  self-propellcd  Arrtlc Clas% ship, it meets 
the \t;tnd;lrd\ of con\truclion  prescribed  for  that bhip in 
SchcJtIlc Ci. 

I 2 )  S o  category of ship ~ c t  o u t  in Column I of an item 
of Sshedulc H. carr)ing oil in a  qKmtity in excess of 16,Wo 
cubic ftet (452.8 cubic  metre$).  shall  navigatc in any  zone set 
0111 in the headlng of any  other  Column of that  item 

( , I )  uhere the words "No tntr;*'  arc  shown  in  that  Column 
of that  item;  and 
t b )  where a period of time is shown  in  that  Column of that 
i1r.m. except  during  that  period of time. 

So~. iga! i t tg Eqrripmenf 

7. ( 1 )  Nr~twith\tanding  strb\ection\ 19f4) and (SI, 20(3) .  
21 f 7 J ;tntl f 4 J and 24f  3 )  o f  thc Nucigtrrirrp App/itrrlc.r,.v Itrprc- 
/urit,ns, no  sclf-propelled  ship  shall  navigate  within  any  zone 
unle\\ i t  complies with section\ 4 to 13, 17. and 19 to ?X of 
l'art 1 o f  thc :Yo\iRcrlin,y A p p / ; m c c x  Nr,y.rt/urirmc as if it wcrc 

ship to which Part I o f  tho\c Hcgltlalions applies  and  within 
waters to which that  Part  applio, ;lnd unlc\s  it  cornplics with 
thc following standarch: 

((I) in the ca\e of :I ship of 500 tons, grabs tonnage,  or 
more. it shall be fitted uith ;It lead  one  ctticient  gyro  com- 
p;ccs described in wb4ection ( 3  I ;  
f h )  in thc  case o f  a ship  that is 

t i l  of 1.MK) on\. ~ n \ . s  'tonnngc, or  nlorc,and  navigating 
in m n r  I .  2.  ?. 5 .  6 .  7 or 13. 
( i i l  o f  ?.(hl0 ton%. gross  tonnage.  or more. and nnvig:rting 
in zone 4. S. 9. 1 I or 16. and 
(iii 1 o f  .SO.OOO r o m .  gross tonnagc, or moreland  navi- 
gating  in  zone 1 0 .  I T .  14. or I S ,  

it shall be IitteJ uith at least two eliicicnt  gyro cornpashes 
dc\cribcd  in subwc-tion ( 3 ) ;  
( c  \ in the 2;1sc of a ship of 100 tons. gross  tonnage,  or 
more. i t  sh:Ill be fitted with at lcast one  marine  radar  in- 
st;Ill.\tinn described  in  suhscction ( 3 ) ;  
( J I  i n  the ca\e of a bhip of 1.600 tons,  gross  tonnage. or 
more. it  shail be fitted with at least  two  marine  radar 
imtsllationi  dcsiribcd in subwction ( 4 ) ;  
at I  in : l x  <:,IC of a  *hip of 100 tons. gross  tonnage.  or 
morc. i t  5hafl bc fittcd  with at least one efficient ccho 
wounding dcvi:e; 
c i  L in the cil\c of ;I \hip of 1.600 tons.  gross  tonnage. o r  
more. nnbigating in any  zone  other  than  zone 14. IL, or  16, 
i t  \hull  bc httcd uith at least two efficient echo  sounding 
devices: 
( ~ t  in the  case of a chip of 1.600 tons,  gross  tonnage. o r  
more. it chall carry navigating  instruments  and  publications 
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6. ( I )  I I  est interdit :I un  navire  qui  transporte  une quanti16 
d'hydroc:rrbtrrc.r supcrwure il 16.000 pieds  cubcs (452.8 
mCtrc4 rube\)  d e  n;r\igusr d m \   m e  70nc smf 

t o  \Y rcpond ;IUX n;)rmcs dc constrtrction  prescrites  pour 
ch;lqrlc catigorie  dc  navire dans I'imnexc F. OLI d v n b  l';ln- 
nexc 1: ct. 
h )  \ ' I I  rL:pond. dan\ tc cas d'un navire autopropulsii' Jc l a  
w t c .  arctique, ; tux IIOI nlcs dc  construction  prc\crites potIr 
un tel nxvirc d a m  I'mmcxc Ci. 
(1 1 I I  CS( interdit i~ toute  cat6gorie  de  navire  dont il est 

fait  mcntwn H l 'un d a  articlcs  de  l'annexe H. dans In colonne 
1. et  qui  tran\portc des h),dro:arburcs en  quantité  supérieure 
h 16.000 pieds rubrs  (452.8 mètres  cubes),  de  naviguer  dans 
une  zone  mentionnce cn ruhrique  d'une  autre  colonne 1 cet 
article 

rr)'si les mots *Entrée  interdite. figurent dans  cette  autre 
colonne  au m i h e  article; et 
h )  si une  période  de temps est  indiquee  dans cette autre 
colonne,  au m h e  article, e n  d'autre  temps que la période 
indiquée. 

Éqqrripernrnt de  navigotion 

7. ( 1 )  Nonohstant les dispositions  des  paragraphcs 19(4) 
et ( 5 ) .  2 0 ( 3 ) ,  21(3)  et ( 4 )  et 2 4 ( 3 )  du RPR/cr)lcnt sur lrs 
ccppurcdr dl,  rrwi,<wion, il  est  interdit à un navire  autopropulse 
de naviguer  dan\ Ics limitcs  d'une  zone s'il ne satkfait  pas  aux 
di\positions dcs articlcs 4 P 13, 17 et 19 à 28 de la  partie 1 
du /ti.g/c.nrrttr sur 1r.s uppureils dc nur.igorion comme s'il 
s'agissait d'un  navire  et  des  caux visés par  la  partie I dudit 
rkglcment. sÏi ne satisfait pas aux normes ci-après: 

II)  dans I C  cas  d'un  navirc  d'une  jauge  brute  égale ou supi- 
ricurc h LOO tonneaux, il doit itre  équipé d'au moins un 
gyrocompas  de  fonctionnement  sûr  conforme P la  dcscription 
qu'cn fait IC paragraphe ( 3 ) ;  
/ I )  h n s  IC cas d'un n:wire 

t i )  d'unc j;luge i g :~ le  ou supérieure 1,600 tonneaux 
navigu;lnt Jans Irs zones I ,  2. 3. 5 .  6,  7 ou 13, 
( i i )  tl'une j:lugc brule 6pde  OII supiricure à 5.000 tonneallx 
naviguant  dans Ics mncc 3 ,  X. 9. I l  ou 16. et 
( i i i )  d'unc  jauge  brute  égale 011 supcricure à 50,000 
(onnc;lux  na\.iguant  dsns Ics zones 10. 12, 14 ou 19, 

i l  doit Ctrc i.qt!ipC d';lu moins  deux  gyrocompas  de  fonction- 
ncnlent  silr  conformes it l a  dcscription qu'en fait I C  para- 
pr;,pttc ( 3 ) ;  
c )  dans le cas d'un  nwirc ci'une jauge  brutc ?gale o u   s u p 5  
ricure h 1 0 0  tonnc:rux, i l  doit itre  équipé d'au moins  une 
inqtnllation de r;ldnr m;lritimc  conformc P la  description 
qu'cn  fait I C  paragraphe 14); 
c l )  dans le ea\ tl'un nnvite  d'une jauge ,hrutc égale ou supé- 
ricrtrc :I 1.600 [onncaux, i l  doit  être  equipé d'au  nioing deux 
in\t;tll:ktions de r x d x  maritime  conforme\ I la dcscription 
qu'en firit le parayraphe (1); 
C) &Ins I C  cas d'un  navire  d'une  jauge  brute Cgalc o u  supi.- 
ricurc h 1 0 0  tonnc;ulx. il doit  être  équipé d'au moins u n  
sondccrr ;? uItr.t-son~  de  fonctionnement  s5r; 
I )  d;lns IC C;IS d'un navire  d'une  jaugc  brute &le ou supf- 
ricure ir  1.600 tonncaux.  naviguant  dans dcs zoncs  autrcs 
qrre Ics zoncs 14, IS ou 16.  il doit  êtrc  fquipé d'au maim 
deux sonllcmrs h ultra-sons  de  fonctionnernent \tir; 
x)  tian\ IC cas  d'un  navire d'une jauge  hrutc  fgale  ou supi- 
rirurc ;I 1,600 tonnc;wx, il doit emporter les instrument\  ct 
les docunIcnt5  de  navigation  nécessaires  pour  déterminer 
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nece\cary t o  determine c o m p m  error  and p i t i o n s  by astro- 

I h )  in thc c a x  of  an Arctic Class  ship or a Type A ship 

ceiving tr:msmis\ion from  stations  Halifax CFH and  Edmon- 
ton VFE and  from ice reconnai>#,ancc aircraft  on the fre- 
quencies llrted in the publication Radio  Aids to Mnrinr 
Nuvixuritvl published by the Department of Transport. 

( 2 )  Every =If-propelled <hip shall be providcd with 
( I I )  the manufacturer's  operating and mdintenance  manuals 
for the n;tvipalionnl applianccs and  apparatus required by 
this scctirm: and 
( h )  w c h  \pare p;~rtc a t  itre recommended to be carried 
by Ihc rlprating  and maintenance  manuals  referred to in 
paragrdph I II ). 

( 3  J Every gyro compas required by paragraph ( 1  ) ( a )  or 

( a )  probidr gyro heading informatton at the normal steering 
position; and 
Ib) be capable of giving. according to  the manufacturer's 
specifications, reliable heading  information at the  latitudes 
in which the ship is operatiog. 
(1) Evcry marine radar installation  required by paragraph 

( a )  comply with Schedule D to  the Nariraring Appl i -  
mces  Re~uluriorls; and 
( b )  be equipped with plotting facilities at or close to the 
posrfwn of the radar display unit. 

.4 nomlnal means; and 

c i t  shall be providcd with a facsimile terminal capable of re- 

t h )  shall 

( I  ) I C )  or ( I / )  shall 

Charts a r ~ d  Publications 

8 .  N o  self-propelled ship  shall  navigate within any zone 
unless it  complim with Part I of the Chnrts und  Publicurions 
R t g u h f i o n \ ,  a\ if il were a ship to which Part 1 of those 
Regulation\ a p p k s  asld within w t c r s  to which that Part 
applies. 

Ship . ~ f b ~ i l J t l  RUdiO 

Y. ( I )  K u  ship of 300 tons, gross tonnage. or more, 
shall navigate within zone I ,  2 ,  3, 4, S. 6, 8, 9, 10 or 13 
unless it 

( a )  has on board a radioteiephone for which conlpletc 
operational control is provided 31 the conning position and 
that is able to receive and transmit on at least the following 
frequencies: 

( i )  2182 kHz; 
( i i )  2638 kHz: and 
(iii) two of the  frequencies in the 2MHz band set out in 
the publication Radio Aids to Marine Navigarirm. pub- 
lished by the  Department of ?'ransport, for  the radio 
stations  that serve the area in which the  ship is located; 
and 

( i )  O radiotelegraph able to receive and transmit on 
frequencies in the 40.5 to 535 kHz band. or 
( i i )  a  radiotelepnone for which complete  operational  con- 
trol is provided at the conning position and  that is able 
to receive and !ranmi!. with AM, A3H and A3A types 
of emrsion. c m  frequencies in  rhe 4 to 16 h l H t  hand. 
including the frequencies \et out in th< publication R.rdio 

( b )  has on  board 

c Aids t o  Marine Nuvigatiotl, published by the Department 

,n IS1 

9 4 3 6 1 4  

c 

l'erreur du  compas et sa psition  par reltwcments a\lrono- 
miques; et 
1 1 )  dans IC cas d'un navire de cote  arctique  ou d'un navire 
de cote A. il doit itre pourvu d'un bélinographe  récepteur 
capable dc capter Ics émissions en  provenance  des  stations 
CFH. d'Halifax. et VFE, d'Edmonton, ainsi que des aéro- 
nefs de rcconnaisqancc des glaces, sur les fréquences  dont la 
liste est donnie  dans la publication intitulée Aides radio d la 
nat~in.crrtorr muririmc du ministère des Transports. 
( 2 )  Tout navire autopropulsé doit &re muni 
a )  de manirels d'utilisation et d'entretien du constructeur, 
as\orti,  aux moyens et apparaux de navigation que prescrit 
I C  prfscnt  article; et 
h )  de  toute\ pièces dc rechange  dont I'cmbarquement est 
prkonibf  dans les manuels  d'utilisation et d'entretien dont 
il est question à l'alinéa a ) .  
( 3 )  Tout gbrocompas cxlgé aux  termes  des  alinéas l a )  ou 

n )  fournir  der indications  gyroscopiques  de cap au poste 
de  timonerie normal;  et 
h )  pouvoir, selon les spécifications du constructeur. fournir 
avec certitude  des  indications de  cap aux  latitudes SOUS 

lesquelles navigue le navire. 
( 4 )  Toute installation  de radar maritime exigée aux termes 

a )  satisfaire aux dispositions de l'annexe D au R2glement 
sur les apparrils de novfgmion; et 
h )  ètre dotée  des  moyens  de  pointage  situés sur l'écran- 
récepteur ou à proximité  de l'han-récepteur. 

h )  doit 

des  alinéas I C )  ou d )  doit 

Carres et publications 

8. Il  est interdit B un navire autopropulsé  de naviguer dans 
Ilne zone s'il  ne satisfait pas aux dispositions de  la  partie I du 
R?glettterit .sur les c o r m  et puhlicafions au même  titre que 
s'il s'agissait d'un navire ct des eaux visés par  ladite partie. 

Stntion  radio des navires 

9. ( 1 ) II est interdit à un navire  d'une  jauge brute  igale ou 
supérieure à 300 tonneaux  de  naviguer dans les zones I ,  2, 3, 4. 
5 ,  6, 8. 9, 10 ou 13  sans 

a )  avoir 1 bord un radiotéléphone dont l'ensemble des i l i -  
ments  niccssaires à la transmission des messages SC trouve 
au poste de  commandement  et qui puisse capter et  trans- 
mettre  au moins sur les fréquences  suivantes: 

( i )  2182 kHz: 
(ii) 2638 kHz; et 
( i i i )  deux der  fréquences situées dans la  bande de ZMHz 
et indiquées dans la  publication  intitulée Aides  radio d 
In  navigurion  maritime du ministère des  Transports.  en 
ce qui a trait  aux  stations  desservant  la région dans laquelle 
se trouve le navire: et 

( i )  un radiotéltgraphe  qui puisse capter  et  transmettre 
sur la  bande des fréquences  de 405 à S35 kHz. ou 
lii) un radlotilephone  dont l'ensemble des déments 
nécessaires à la tranmission des messages se trouve au 
poste de  commandement  et  qui puisse capter  et  tranr- 
mettre en émission de types A3J. A3H et A3A sur la 
bande des fréquence5 de 4 1 16 MHz. y compris IC$ fré- 
quences indiquCe5 dans la  publication  intitulee Aides radio 
d lu nnvigarian  nwririme du ministere des  Transportr, en 

l a S I  

b )  avoir A bord 
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( 2 )  No shlp +of 300 tons. gross  tonnage.  or  more,  shnll 
navigate withrn ,:zone 7. 1 I or 12 unless JI has  on board a 
radiotelephone  a\  described in paragraph ( I  ) ( a ) .  

( 3 )  No ship of 300 tons,  gross  tonnage. or more.  shall 

(a )  a  radiotelephone JS descrihed In paragraph ( 1  ) ( O ) ;  or 
( b )  a  radlotelegrapb  as  described  in  subparagraph  (1 ) ( b )  
( i ) .  

navigate wthin  zone 14. 15 or 16 unleu it has  on  board 

( 4 )  No ship  to which suhsection ( I ) .  ( 2 )  or ( 3 )  applies 
shall  navigate within any of the  zones  described  in  subsection 
( I  ), ( 2 )  o r  ( 3  t .  whichever 14 applicable, unlcrs a continuous 
listening ualch  for  the  radiotelcphone is Ic,pt, 

( a )  rn the cilse of a  \hip to which rubsection ( I )  applic5. 
on ?IR2 Ltfr. and  whcre  the  ship  has on hoard  a  radio- 
telephone as d e w i k d  in  tubparagraph ( 1  ) (b ) ( i i ) .  on 
4409.4 kHz; 
( b l  in the case of a  ship to uhich  subsection ( 2 )  applies 
on 2162  kHz. and 
ccj in the caw of a  ship to which subsection ( 3 )  applies 
that  bas on board a radiotelephone as described in para- 
graph I 1 ) ( u J ,  on  2182 kHz. 

( 5 )  Every  radiotelegraph  and  every  radioielephone  re- 
quired by {hi<  5edion to be on  board  a  ship shall comply 
with section X or 37 of the Ship Stution Ra& Reg~la/iotr.c, 
P a n  11, whichever is applicable. 

Hltrrkcring Srofiorl 

10. N o  Arctic Clac, $hip  shall  navigate within any  zone 

( O )  on e x h  side of the deck with a bunkerinrr station to  
uhich nia); he conncLtcd a hunhcriq how wrth a flange 
that  ha\ 11lc dlmenvm\ \hewn I n  Schcdde I ,  
( h )  with one  or  more  length\ o f  hrtnhcring  hose. capahlc 
of being connected t o  thc hurtkcring stations.  the  total 
length  and  hore of which shall be at  least 100 feet  and 4 
inches  respcctivcly;  and 
( c )  with wch  handling  facllities as are  necessary to permit 
the  safe  control o f  a hunkering hose link-up from  one  >hip 
to another. 

unles, i t  is prokided 

Equivolcnts 

I l .  Where  these  Regulations  require  that  a  particular  con- 
struction.  machinery fitttng. appliance,  apparatu,  or  materid 
be f i t t e d  or carried in a ship or any  particular  provision to  
he  made in a chip, a  pollution  prevention olficer may allow 
any  other  constructlon,  machinery fittlng. appliance.  apparatur 
or  material to be fitred or  carried. or any  other  provision to 
be made. if he is satisfied that  such  other  con.\truclion. ma- 
cbinery,  fitting,  appliance,  apparatus.  lnaterlal  or  provision 
i s  at least  equivalent to that  required by these Rebwiations. 

( 2 )  II es! Interdit i~ un navire  d'une  jauge  brute  égale ou 
supCrieurc ;I 3 0 0  tonneaux dc naviguer  dans les zones 7.  1 I 
ou I2 H moinz  d'avoir L bord  un  radiotélcphone  conforme à 
la  description qu'en fait I'altnCa ( 1  ) u ) .  

(1) II  est Interdit à un navire  d'une  jauge  brute  égale ou 
supirreurc il 3 0 0  tonnedux d c  naviguer  dans  les  zones 14, 15 
ou 16 b moins  d'avoir ?I bord 

I I )  un radiotkléphonc  conforme à la  description  donnée h 
1';tIinCa ( I ) a ) ;  ou 
h )  un  radiotélégraphe  conforme & la description  donnée  au 
\ous-alinka ( I ) h ) ( i ) .  
( 4  1. I I  n t  interdit i un nnvirc auquel s'appliqltent les dis- 

po\itions dcs paragraphe\ ( 1  ),  ( 2 )  ou ( 3 )  de  naviguer  dan\ 
l'une q u e l c t ~ n q ~ ~ e  der zone, ind~quers.  selon le cas.  aux  para- 
gtaphcs f I ). ( 2 )  ou ( 3  ),  u n s  maintenir  cn  permanence  une 
veille r;tdiotkli.phonique, 

t i )  \ ' i l  \':$pit d'un  navire  auquel  s'appliquent les dispositions 
du pnr:tpr:tphe ( I ). sur 21R2 hHz et si le navire a à bord 
un  radmtd6phone  conforme à la  description  donnée  au 
wus-;rlini..l ( I ) h )  ( ii ), sur 4409.4 kHz; 
hl s'il s'agtt d'un  navire  auquel  s'appliquent les disposition5 
du paragraphe ( 2 ) .  .<Ur 2 I82 LIiz: et 
L . )  \'il s'agit d'un navire  auquel  s'appliquent  les  dispositions 
du paragrqhe ( 3 )  et J y m t  à bord  un  radiotéléphone  con- 
forme 1 la description  donnée it l'alinéa ( l ) a ) ,  sur 2182 
kHz. 
( 5 )  Tout  ~adioti légraphe et tout  radiotéléphone  dont  le 

prisent  article exige la préb.nce à bord  d'un  navire  doit. 
selon IC CS. d r d a i r e  aux d'qosit ions  de l'article 20 ou de 
l'article 37 du Ni .~Icn lcnr  SIM 1c.s stotions radio des navires, 
partle I I .  

t'osir de i;la:orctage 

I O .  I I  est interdit à un nabwe de la cote  arctique  de  navi- 

u )  de chaque  c6fi  du  pont. d'un poste de mazoutage  auquel 
utle manche de mazou'agc pourra  être  raccordée  au  moyen 
d'une  bride  ayant les dimen!ions indiqutes a l'annexe I ;  
h )  d'une ou de plusieurs  sections  de  manche  de  mazoutage 
pouvant i t re  rascordies au poste de  mazoutage  et  dont  la 
longueur  totale  et le diamè:re intérieur  doivent  être  respec- 
tivement d';tu moins IOU pieds  et 4 pouces. et 
c . )  des inst:lllations de  manutention  nécessaires pour per- 
mettre dc raccurJcr 'ans danger  sa  manche  de  nlazoutagc 
1 ccllc d'un autre  navire. 

guer  dans  unc  zone s'il n'e\t pourvu 

k q u i v u l ~ ~ ~ r - ? . ~  

I I .  I.or\qw le p r k n t  reglement  prescrit  d'installer OU 

d';rvoir :I hord d'un navrrc un ouvrage,  un  acccssoire de 
machine, un dkporitif.  un  appareil ou un matériau, ou encore 
pre.;crit un quelconque  amcnagement  apporter au navire, 
un fonctionnaire  chargé  de la prevention de la  pollution  peut 
permettre  d'installer tout autre  ouvrage,  accessoire  de  machine, 
di\podif.  appareil ou matcriarr à installer ou a  avoir à bord, 
ou encore  d'apportcr tout autre  aménagement, s'il estime  qu'un 
tel ouvrage.  accesoire  de  machine.  dispositlf,  appareil,  maté- 
riau ou aménagement est au moins I'équivalent de  ce  que 
prescrit le present  règlement. - 18S2 
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Arctic Pollution Prevention Cerfifirare 

12. The  owner  or  master of any  ship  that  proposes to navi- 
gate within any m n c  may  apply to one  of  the  persons  refer- 
red to  in section 13 for  the i5suance of an  arctic  pollution 
prevention certificate. 

13. ( I )  Subject to section 14, 
(Q) an inhpector. or 
( b )  an  cxclusive  surveyor  for 

( i )  Lloyd's Register of Shipping, 
(ii)  American  Bureau of Sbipping, 
(iii)  Bureau  Veritas. 
(iv)  Det  Norske  Veritas, 
(v)   Gcrmanixher  Lloyd,  or 
(vi)  Repistro  ltaliano  Navale 

may issue an  arctic  pollution  prevention  certificate  to  the 
owner  or  mwter of a  ship  that is in noncanad ian  waters. 

(2 )  Subject to section 14, an  inspector  may issue an  arctic 
pollution  prevention  certiticate to the  owner or master of a 
ship  that is within Canadian  waters. 

14. N o  arctic pollution prcvention  certificate  shall  be issued 
to the  ownct o r  m;r\tcr of a ship  unleu  ths  ship  complies 
with the slali(lard\  plc\crihcd hy thcrc  Regulations  in  respect 
of that  ship. 

1 5 .  An arctic  pollution  prevcntion  certificate  shall be in  the 
form sct out In Schcdule A and  shall hpecify 

( a )  the date of expiration of the certificate; 
( 6 )  the lightcst opcrating  draft.  forward  and  aft; 
f c )  the drrpest operating l o d  draft.  for-eard  and  aft;  and 
( d )  the  catrgor). if 3ny. into  whicn the sbip falls  at  those 
drafts. 

16. Subject to sections 17 and 18. an  arctic  pollution  pre- 
vention  celtificate issued to the  owner or master of a ship 
pursuant t o  wctions 12 to II ib,  in the  absence of any  evi- 
dence to thc  contrary, proof that zuch ship complies with 
such of the  standards  prexrihcd by these  Regulatlons as are 
or would be ;hpplicable to it .  

17. ( 1 )  Subject to subsection ( 2 )  and  subsection 18(2) .  
an  arctic  pollution  prcvention  certifixte is valid until  the datc  
of expiration  shown  on  the ce .titicate uhtch  date  shall in no 
case be latcr  than  the 31st  day of March next following  the 
date of issue. 

( 2 )  When  an  inspcctor  conduch  an  inspeclion of a ship 
and is of thc. opinion 

l a )  that  th<  ship doc.. not cnmply with thc  essential  coudi- 
tianc  ruhject to which  the arctlc  pollution  prevcntion ccr- 
tlficate was issuecl. or 
c h )  that  the  ship is in danger of depositing or causing  the 
depow of waste into  the  water of a zonc in violation of 
subsection 4( 1 ) of the  Act. 

he may declArc or endorse the arctic  pollution  prevention  ccrti- 
hcate invalid. 

18. ( 1  ) Where  any  change  affecting  thc cssential conditions 
subject to uhich  an  arctic  pollution  prevention certiliLntc was 
issucd. occurs to a ship in re\pcr.t of which the  arctic  pollu- 
tion  prevcntion certificate has  been issued. the  owner o r  mas- 
ter of the  ship  shall  rcport  the  changc to 
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Crrrificur dr priventinn de la  pollution dans I'Arcrique 

12.  Le  propriitaire ou le capitaine  dc  tout  navire  qui  se 
propose de naviguer  dans une zone  peut  s'adresser I! l'une 
des pcrsonncs  dont i l  est question i I'artlcle 13  pour se f;lire 
délivrer  un certificilt de  prevention de la pollution  dans 
l'Arctique. 

13. ( I ) Sous  réserve de l'article 14. 
a )  un  inspecteur: ou  
h )  un visiteur particulier 

( i )  du Lloyd's Register of Shipping, 
( i i )  de  I'American  Bureau of Shipping, 
(iii)  du  Bureau  Véritas, 
( iv)  de Dd Norske  Véritas, 
(v)  de  Gcrmanischer  Lloyd, ou 
(vi)   du Registro  ltaliano  Navale, 

peuvent  délivrer un certificat de  prévention  de  la  pollution  dans 
l'Arctique au  propriétalre ou au  capitaine d'un navire  qui se 
trouve  hors  dcs  eaux  canadiennes. 

(?  Sous réserve  de l'article 14, un  inspecteur  peut  délivrer 
un certificat de prévention de la  pollution  dans  l'Arctique  au 
proprictaire o u  au  capitaine  d'un  navire  qui se trouve  dans les 
eaux  canadiennes. 

14. Aucun ccrtificat dc  prévention  de la pollution  dans 
l'Arctique  n'nt  délivré  au  propriétaire  ou  au  capitaine d'un 
navire ri cc na\ire n'est pas  conforme  aux  normes  que  prescrit 
IC present règlerncnt pour  cc  navire. 

15. Un certificat de prévention  de  la  pollution  dans l'Arctique 
doit  êire  ftabli  selon  la  formule  présentée P l'annexe  A  et  doit 
préciser 

P )  la date  d'expiration  du  certificat; 
h l  la ligne de  charge  minimale  prevue,  avant  et  arrière; 
c )  la ligne de  charge  maximale  prévue,  avant e: arrière;  et 
c l )  s'il y a lieu, ia catigorie à laquelle le navire  appartient 
compte tenu de  ces  tiranta  d'eau. 
16. Sou$ r t e r v e   d i s  dispositions  des  articles I7 et 18, un 

certificat de privention  de la pollution  dans  l'Arctique  délivré 
a11 propriftaire ou au  capitaine  du  navire  en  application  des 
articles 12 B 14 est un certificat  qui,  en l'absence de  toute 
preuve  du  contraire,  atteste  que le navire est conforme  aux 
normes  prescrites  par le rtglement  qut iui  est ou pourrait  lui 
i l re  applicable. 

17. ( I  ) Sous réserve  des  dispositions  du  paragraphe ( 2 )  et 
du paragraphe IXC 2 J ,  un certinca! de  prévention  de  la  pollu- 
tion dan% I'Arctlque est valide jusqu'à !a date  d'expiration  qui 
s'y trouve  nwntionnie  date  qui  en Aucun cas ne duit ê:re posté- 
rieure  au 3 1 mdrs qui suit la date  de  delivrance. 

( 2 )  Lorsqu'un inspecteur  inspecte un navire et qu'il est d'avis 
a )  que le navire ne ret,lplit pas les conditions e:srn:ielles 
auxquelles le cet.tifiL.it tle prévention  de la pollutton  a été 
dfltvrf; ou 
h~ que le navire  ri\que J e  déposer  ou  de  faire  déposer  des 
drichets dan.. les eaux d 'me zone, en violaiion  des  dispositlons 
du  paragraphe 41 I ) de la Loi, 

il peut dCclaret le certificat de prévention de la  pollution  dans 
l'Arctique invalirfe chu l'annoter  comme tel. 

18. ( 1  ) Lorsqu'unc  modification  de  nature B influer  sur les 
crrndition\ ewntic  1 1 ~ s  duxquclles un  ccrttticat de prévention 
de l a  pollution dans I'Arcllque a été délivré se produit  dans le 
cas d'un navire pour tequcl un certificat de  prévention  de la 
poilulion  dans l'Arctique a été délivré. le propriétaire ou le 
capilainc  du  navire dut1 signaler la modificdtion 
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\ U J  the  pollution  prevention  officer  who,  to  the  best of his 
knowledge. it neirrt\t t o  the $hip;  or 
I b )  a pollutron  prevention officer at  the  nearest  location 
listed in  Schedule B. 

c 

n ( 2 )  Wh-re  the  owner  or  master of a ship  fails to comply 
with subsection ( I  ). wrthout reasonable  cause.  the  arctic 
pollution prevention certificate issued to him in respect of 
that  ship i, invalid if the ship  navigates  within a zone. 

I 

Dangerous Goods 

19. No ship  shall  navigate  within  any  zone  unless it complies 
with !be Dwigerou.r Goods Shipping Reyrt!arions. as if it were 
a ship to which  those  Regulation5  apply  and  witnin  waters to 
which those  Regulations  apply. 

n Navigation Perconnel 

20. No self-propelled  ship  shall  navigate  within  any  zone 
unless  the  rhip  complies with the  standards set out in  sections 

21. ( 1 )  Subject to suhsection (2).  at  least  two  separate  and 
c 21 IO 25. 

distinct deck watches  shall  be  established  for  every  ship. 

.... ( 2 )  At  least  one  deck  watch  shall  be  established  for P ship 
that is operated with  a shift on  board  and a shift  ashore  daily 
work system. 

II 1 3 )  The  rnwter  on  hoard  every  ship  shall  be  on duty as 
\rcutrired by the  ordinary  practice of scamen. 
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( 4 )  A deck watch that  cornplie\ with section 22 shall he on 

duty  on  hoard cvcry \hip. 
22.  ( I  J hh jcc t  t o  \uh\ection  (21, the deck  watch  shall  con- 

si\t o f  ;II lc.151 each of rhe f o l l o ~ i n g  pcrs,ons: 
( u )  a perwn in charge o f  the deck watch; 
f h an  additional  perwn,  cxcept  on 

( i )  a \hip  engagcd in log  sorting or yarding  operations 
carried out without  the use of lines or chains  at a boom- 
ing ground, 
(i i)  a ship of 100 tons,  gross  tonnage, o r  less. carrying I2 
passenger5 or  less, that  is  making a toyage of 5 nautical 
miles or less in good visibility betwetn  sunrise  and  sumet 
in  any  one  day within the limits o f  3 harbour  and is not 
pushing  or lowing A floating object, or  
(iii) a ship of 1.000 tons,  gross  tonnage,  or less. that in 
securely  moored or anchored; 

( c )  a second  additional  person  on a ship of more  than 1 . 0 0 0  
tons.  grow  tonnage,  that is not  secuIcly mclored or  anchored; 
and 
( d )  a person qualtfied. in  accordance with section 24. in 
the use of a radiotelephone  except  on 

( i )  a ship of 100 tons,  gross  tonnage, or less, or  
l i i )  a shrp of more  than 100 ton$, gross tonnage.  where 
the  person in charge of the  deck watch is qualified in 
accordance  uith section 24. 

( 2 ,  In  the case of a ship of more  than 1,000 tons. gross 
tonnage,  that is not  securely  moored or  anchored,  the maStcr 
shall not be  included in the deck watch  fur  the  purposes of 
subscction ( 1 ). 
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a )  au  fonctionnaire  chargé  de la prévention  de la pollution 
qui, B sa  connaissance. se trouve le plus  proche  du  navire; 

h )  au  fonctionnaire  chargé  de  la  prévention  de  la  pollution 
qui se trouve  dans  la  plus  proche  des  localités CnumCrées B 
I'annexe B. 
( 2 )  Lorsque le propriétaire  ou le capitaine d'un navire 

ntanque.  sans  raison  valable,  de  se  conformer  aux  dispositions 
du  paragraphe ( 1  1, le certiticat  de  prévention  de la pollution 
dans 1'.9rctiqur qui lui  a été délivré  relativement h CC navire 
est répute  invalide S I  le navire  navigue  dans  une  zone. 

ou 

Marchandises dangcrrrtses 

19. II est interdit à un navire de  naviguer  dans  une  zone s'il 
ne \e conforme pas au RèRiement sur IP transport maritime des 
tcwrchnndisus dungcreu.ces. comme s'il s'agissait d'un navire 
et de5 eaux  auxquels s'applique  ledit règlement. 

Personnel  de  navigation 

20. II est interdit à un  navire  automoteur  de  naviguer  dans 
une zone si ce n'est e n  conformité  avec les normes  prescrites 
aux  articles 21 ii 25. 

21. ( 1 ) Sous réserve des dispositions du  paragrapbe (2 ) ,  au 
moins  deux  quarts  de  pont  injrpendants  et  distincts  doivent 
itre  établis  pour  chaque  navire. 

( 2 )  Dans le cas d'un navire  exploité  selon  un  rhgime  r6par- 
tirsant le travail  quotidien  entre  un  poste h bord  et  un  poste à 
terre. au moins un  quart  de  pont  doit  être Ctabli B bord  du 
navire. 

( 3 )  Le  capitaine, à bord  de  tout  navire,  doit i t re   de service 
belon que l'exige la pratique  ordinaire  des  marins. 

( 4 )  Un quart  de  pont  conforme  aux  dispositions  de l'article 
22 h i t  kcre de service i bord de tout navire. 

22. ( 1 )  Sous réserve  des  dispositions  du  paragraphe (2 ) ,  
IC quart Je pont  doit  comprendre  au  moins  chacune  des  per- 
sonnes  suivantes: 

a )  une per.;onne responsable du quart  de  pont; 
h )  Ilne pemonne  de  plus, sauf dans le cas 

( i )  d'un  navire  qui cffectur: le triage ou le rassemblement 
de bilks  de bois San5 utilrser de  câbles  ou  de  chaines à 
l'estacade, 
(ii)d'un  navire d'une  jauge brute  inférieure  ou  kgale à 
100 tonneaux.  transportant  au  plus I2 passagers,  et effec- 
tuant un voyage de 5 millm  marins  au plus, par  bonne 
visibilité, entre le lever et 12 coucher  du soleil et  ce  quel- 
que soit le jour.  dans les Ilmites d'un  port et s'il ne  pousse 
pas ni ne remorque un objet flottant. ou 

f . )  unc  \econde  pcrwnne  de  plus  sur  un  navire  d'une jauge 
hrutc  égale ou supérieure à 1,000 tonneaux, s'il n'est pa\ 
solidement amarri  ou ancré;  et 
d )  itnc pcr3onne  ayant  quaLté.  conformément  aux  disposi- 
tions  de  l'article 24. pour utrliser un  radiotéléphone, sauf 
dans le cas 

( i )  d'un  navire d'une  jallge brute  de 100 tonneaux OU 

moins. ou 
( i i )  d'un  navire d'une jauge  brute  de  plus  de 100 tonneaux, 
si la personne  responsable du quart de pont  est  qualifiée 
conformément  aua  disposltions  de  l'article 24. 

( 2 )  Dans le cas d'un navire  d'une  jauge  brute  égale OU 

supérieure à 1.000 tonneaux, qui n'est pas  solidement  amarré 
ou ancré. le capitarne ne doit  pas  prendre  part au quart  de 
pont  aux fins des  disporitions  du  paragraphe ( 1 ) .  
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23. ( 1 ) Suhject to d n c c t i o n  ( 2  ). no pcrbon shall ;ret I N  he 

permitted to act a\  ma\ter  or  pcrwn in charge o f  Ihc deck 
watch  on a ship of more  than I O 0  ton>.  gross  tonnage. unlcss 
he is 

( a )  the  holder of a valid certificate or  licence that is 
( i )  accepted by the 3linistr.r of Transport,  and 
( i i )  appropriate for the duties to he performed. the clas.; 
of the 3hip and  the  area in uhich  the  ship  operates;  and 

( h )  cap;hle of propcrly  operating  the  navigational  equip- 
ment with  which the  ship is fitted. 

(-7) Suhject to wction 109 of the C m a h  Shippirlx A d .  an 
examiner  may issue a  warrant to a  person to act, on a  ship of 
50.000 tons.  gro\5  tonnage. or less, as  master  or  person in 
charge of the deck watch  where 

( a )  no  witable  person with the  required  certificate  or 
licence i.; available:  and 
( h )  the  examiner  is satixfied that  the  person is as a  result 
of his experience  capable of performing  the  duties of master 
o r  person in charge of the  deck watch.  as  the  case  may  he. 

O )  A warrant issued by an  examiner  shall he valid for a 
period not crccedinp  two  years from the  date of iswc xnd 
\hat! specify 

( r t )  the c;rp;rcity in which the  holder o f  the  warrant  may 
w v e :  
( 1 1 )  the c h s  o f  \hip  on which the  holder of the  warrant 
may  wrw:  and 
I r )  the  claw of voyage or  geographical  area  to which the 
u\c of thc  warrant i \  limited, i f  the  warrant is so limited. 
24. ( 1  ) The  person in the deck watch  who is rcquircd  to  be 

qualified in  the use of 3 radiotelephonc sllall be  capnhlc of 
using the radiotelephone for ccmrnunications  in  accordance 
with  international  radiotelephonc  operating  procedures. 

( 2 )  The  penon  referred to in subsection ( I ) shall be able 
to demonstrate to the  satisfaction of a pollution  prevcntion 
olficer that his proficiency in the  English  language is suflicient 
for the effective  use of a  radio-telephone in navigation. 

Arcrpfonce of Certificnfes, Licences and  Warrants 

25. ( 1 )  For  the  purposes of subsection 23( I ) ,  the  Minister 
of Transport  may  accept  any  certificate o r  licence if he is 
satisfied that the standards  rewired to obtain  the  certificate 
or licence arc \ h i l a r  to 

( a )  the \tandard\  set out in .Schedule C ,  with  respcct to a 
penon in charge of the dech uatch; 
ch ,  the \tandards \et out in Schedules C and D, with respect 
to a  master;  or 
( c )  the  standard\  required to obtain  an  equivalent certificate 
under  the Canodn Shipping AC!. 

( 2 )  The Minister of Transport  may  refuse to accept  any 
certificate or  licence. or mag  cancel  any  warrant.  where  in  his 
opinion  the  holder of that certificate.  licence or  warrant doc.; 

of the duties of master  or  person in charge of the  deck  watch, 
as  the  case  may be. 

c not possess the skills, abilities o r  experience  for  the  performnce 

(hml i t ( ; r  &.r ttremhrt*,s du pcrsonnel d c e  IIaviXafitw 

23. I ) Sou\ rkxrvc dcs dispositions du paragraphe ( 2 ) .  
nul  nc dolt Icnlplic 0 1 1  Ctre autori\i. i remplir les fonctions  de 
c;lpltmnc ou de  perwmnr  reqwnsahlc  du  quart  de  pont h hctrrl 
d'un  navire  d'unc j ~ u g c  Irrute de  plus  de IO0 tonne;wx, :I moins 
d'ttrc 

a )  titulaire d'un certificat ou d'une licence valide 
( i )  acccptCc par le ministre des Transports.  et 
( i i )  correspondant  aux  fonction\ à remplir, à la  classe 
du  navire ainsi qu'i la  zone  d'exploitation  du  navire;  et 

h l  c;ipahle de  faire  fonctionner  correctement les instruments 
de navigation  dont le navire  est  muni. 
( 2 )  Sous rfserve  des  dkpositions  de l'article 109 de  la 

Loi .sur Itr tnorirw rnarclrande drc Curlada. un examinateur peut 
délivter à une  personne  un  brevet  autorisant  cette  personne à 
remplir. à bord d'un nauire d'une jauge  brute  de 50,000 
tonneaux ou moim. les fonctions  de  capitaine ou de  personne 
rebponsable du quart  de  pont  lorsque 

( I )  aucune  personne  titulaire  du  certificat ou de  la licence 
exigée n'est disponible;  et  que 
h )  I'cxaminateur ect convaincu  que  la  personne est par 
expérience  capahle  de  ]emplir les fonctions  de  capitaine ou 
de responsahle  du  quart  de  pont,  selon  le  cas. 
( 3 )  Un hrevet dklivré par  un  examinateur  doit  avoir  une 

d u r k  de validitk maximalc  de  deux  an? à compter  de  la  date 
de Jklivrance  du  hrevet  et  doit  indiquer 

n )  en  quelle  qudité IC titulaire peut agir; 
h )  la  cote (le navire  sur  lequel le titulaire  peut  agir; et 
c )  lu c l a w  de  voyage ou  la région géographique à laquelle 
les  prérogatives  du  brevet sont limitées si IC brevet  porte  de 
t e k s  limitations. 

21. ( I  ) La  per\onne  membre du quart  de  pont  qui  doit  être 
qualifi&e  pour  utiliser  un  radiotélkphone  doit  être  capable 
d'ltablir de\ communications  radiotéléphoniques  conformé- 
ment  aux mCthodes internationales  d'utilisation  de  la  radiotilé- 
phonie. 

( 2 )  La  personne visée au  paragraphe (1) doit  pouvoir 
démontrer, i~ la  satisfaction d'un fonctionnaire  chargé  de  la 
prévention  de la pollution. qu'elle eonnait  suffisamment bien la 
langue  anglaise  pour  utiliser effectivement un  radiotéléphone 
en  cours  de  navigation. 

Acceprrrtion des certificars, licences  et  hrevels 

25. (1 )  Aux fins des  dispositions  du  paragraphe 2311), le 
ministre  des  Tramports peut accepter  un  certificat OU une 
licence s'il ctmstate  que les conditions  d'attribution du certi- 
ficat ou de la licence sont  semblables 

a )  à celle\  qui \ont  énoncéeq à l'annexe C dans fe Ca? d'une 
perconne  re>pon\able  du  quart de pont; 
h )  à celle5 qui 5ont énoncécs  aux  annexes C et D dans IC cas 
d u n  capitaine; ou 
c )  à celles  qui  sont  prescrites  pour  obtenir on certificat & p i -  
valent  en  vertu  de  la Loi sur la  marine  marchande du 
Canada. 
( 2 )  Le  ministre  des  'lransports peut refuser d'accepter  un 

certificat ou une  licence, ou peut  annuler  un  brevet.  lorsque, 
à son avis. IC titulairc  Eudit  certificat,  de  ladite  licence OU 

dudit  hrevet  ne  possède ni les  connaissances. ni les  capacités, 
ni  I'exptriense  \oulues  pour  remplir les fonctions  de  capitaine 
ou  de  responsable  du  quart  de pont, selon IC cas. 
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( 3 )  The Minister of Transport may. upon receipt of the 
report of an inquiry held pursuant to section 569 of the Cnnnrln 
Shipping Acr. cancel or suspend the acceptance of any certifi- 
cate  or licence where he could,  under  Part X of the Canorltr 
Shipping Act. cancel or surpcnd  a certificate or licence. 

ice Navigator 
26. ( 1 ) No tanker  shall navigate within any zone without 

the aid of an ice navigator who is qualified in accordance with 
subsection ( 3 ) .  

( 2 )  No ship other than  a tanker shall navigate in any  zonc 
set out in the heading to each of  ColbJmns II to XVII of 
Schedule f i  

( a )  where the words "No Entry" are shown in that  Column 
of item 14. and 

where a period of time is thown in that  Column of 
item 14. eaccpt during that period of time, 

without the aid of an ice navigator who is qualified in accor- 
dance with subsection ( 3 ) .  

( 3 )  The ice navigator on  a  ship  shall 
( a )  be qualified to act as master or person in charge of the 
deck watch in accordance with section 23; and 
( b )  have served i n  the capacity of master,  person in charge 
of the deck watch or helmsman for a  total period of at 
least five days while the ship  on which he was serving was 
in ice conditions  that  required the ship to make extraordinary 
manoeuvres or to be assisted by an  icebreaker. 

Fuel end Warer 
27. ( I )  No self-propelkd ship shall navigate within any 

( a )  has o n  board sufficient fuel to enable it  10 
zone unless the ship 

( i )  complete its intended voyage within the zones and to 
leave all zones, or 
( i i )  reach a  refueling place within any zone during its 
intended voyage; and 

( b )  hac o n  hoard sufficient fresh water or equipment capable 
of producing sufficient fresh water  during its intended voyage 
to enable the ship to 

( i )  complete its intended voyage within the  zones and  to 
leave all zones, or 

I ( i i )  reach  a place where  fresh  wzter is obtainable within 
any zone during its intended voyage. 

(2) The  rtfueling place  referred to in subparagraph ( 1) (a) 
(i i)  and  the place with fresh water referred to in subparagraph 
( I ) ( b )  (ii) must have  available for the use of that ship  suffi- 
cient fuel or fresh  water, as the case may be, to enable  tbe  ship 
lo continue  to navigate on its intended voyage in  compllance 
with subsection ( I 1. 

( 3 )  No Arctic  Class  ship shall navigate within  any zone 
unless i t  has on  board sufficient fuel for domestic  purposes 
for 120 days  and 

( a )  sufficient fresh  water, or 
( b )  equipment capable of producing sufficient fresh waler 
during its intended voyage. 

for domestic purposes for 120 days. 
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( 3 )  Le nlinislre des Transports. dhs la rtception du rapport 
d'une znquhc menCe en vertu de l'article ?69 de  la Loi . w r  
lo tvoritte mrrrhondr ( I I I  Cunucla, peut annuler ou suspendre 
l'acceptation d'un certificat ou d'une licence dans les cas où 
la partie X de  la Loi sur la marine marchande du Canada 
l'autorise i annuler ou suspendre un certificat ou une licence. 

Oficier  de navigurion dans les glaces 
26.( I )  I I  est interdit à un pétrolier de naviguer dans une 

zone quelconque  sans l'aide d'un officier de navigation dans 
les glaces qualifié conformiment aux dispositions du para- 
graphe ( 3 ). 

( 2 )  II est interdit à un navire autre qu'un pitrolier de 
naviguer dans l'une des zones indiquées en tête de chacune 
des colonnes II à XVII de l'annexe H 

a )  si  les mots #Entree  interdite- figurent dans  cette colonne 
en  regard  de l'article 14. et 
h )  si une période de temps est indiquée dans  cette  colonne 
en regard de l'article 14. en  d'autre  temps que la période 
indiquée, 

sans l'aide d'un officier de  navigation dans les glaces qualifik 
conformément  aux dlspositions du paragraphe ( 3 ) .  

( 3 )  L'officier de navigation dans  les glaces d u n  navire doit 
a)  avoir  qualité pour remplir les fonctions de capitaine ou 
de responsable du  quart  de pont conformément  aux disposi- 
lions  de l'article 23; et 
b )  avoir rempli les fonctions de capitaine. de responsable 
du quart de pont ou de barreur durant  au moins cinq jours 
au  total  pcndant que le navie  sur lequel il remplissait ces 
fonctions se trorlvait dans les glaces au  point de  rendre 
nicessaire l'exécution de  certaines manauvrcs  ou l'aide d'un 
brise-glace. 

Mazout et eau 
27. ( I  ) II est interdit A un navire autopropuld  de naviguer. 

u )  avoir i bord une quantite  de mazout suffisante pour lui 
permettre 

( i )  de terminer le voyage envisagk dans les zones et de 
quitter tou:es les zones, ou 
( i i )  d'atteindre. au cours du voyage envisad.  un point 
d'avitaillement situé dans une zone  quelconque; et 

b )  avoir à bord suffisamment d'eau douce ou  un Cquipe- 
ment  capable  de  produire suffisamment d'eau douce  durant 
le voyage envisa& pour pouvoir 

( i )  terminer  le voyage envisagk dans les zones et  quitter 
toutes les Lopes. ou 
( i i )  atteindre. au cours  du voyage envisagC, un point 
d'eau  douce si:uC dans une  quelconque des zones. 

( 2 )  Le point d'avitaillement dont il est  question  au 90us- 
alinéa ( I ) a  1 ( i i )  et  le point C'eau douce que mentionne le 
sous-alinéa ( 1  ) h ) ( i i )  doivent disposer pour les besoins de ce 
navire  d'une quantité suffisante de  mazout  et  d'eau  douce, 
selon le cas, pour permettre  audit navire de continuer à navi- 
guer  en vue de l'achèvement du voyage envisagt,  conformi- 
ment aux dispositions du paragraphe ( I  ). 

( 3 )  II est interdit A un navire de  cote arctique  de  naviguer 
dans une zone s'il n'a pas à bord  une quantitt suffisante de 
mazout pour répondre P ses besoins pendant 120 jours et 

dans une zone sans 

u;  suffisamment d'eau douce, ou 
b )  un Cquipcment 
durant le voyage 
pendant 120 jours. 

capable  de  produire assez d'eau douce 
envisagi, pour rkpondrc i ses besoins 
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r, Sewage Dcposir 

111. 
28. Any  ship  and  any  person on a  ship  may  deposit in the 

arctic water$  such  sewage as  may be  generated  on  board  that 
ship. 

c 

n 

.... 

c. 

n 

Oil Deposit 

29. Any  ship  and  any  person  on  a  ship  may  deposit  in  the 

( a )  for the purposes of sdving  life or preventing  the  irnme- 
diate loss of a  ship: 
( b )  due to damage to or leakage  from  the  ship  as  a  result 
of stranding. collision or foundering if all  reasonable  precau- 
tions were taken 

arctic  waters oil or  an  oily  mixture  where  that  deposit is 

( i )  to ,Ivoid stranding.  collision  or  foundering,  and 
(ii) to prevent or  minimize the deposit; or 

( c )  through  the  exhaust of an  engine  or by leakage  from 
an  underwater  machinery  component  where  such  deposit 
in  minimal.  unavoidable  and  essential to the  operation of the 
engine  or  component. 

Rcporring 

30. For the purposes of subsection S(2)  of the  Act.  where 
a ,hip in a  zone  has  tlepwited wh\tc in viol;ltion of subsection 
41 1 ) of the Act ot is in di\tre\s  and  for  that  reason i s  in 
danger of c;tu\ing  any  depo\it of waste in vioiation of whscc- 
tion 4 (  1 )  of the Act. the  mastcr \hall forthwith  report  the 
depohit of waste or the condition of dis!re\s by radio  or,  where 
such meam of communication i l  rrol available, hy the  fastcst 
means availahle to 

( a )  the  pollution  prevention officer who, to  the  best of his 
knowledgc. is nearest 'to thc4np; OT 

( h )  a  pollution  prevention  oficer  at  the  nearest  location 
listed in Schedule B. 

Dipô1 defluents 

28. CJn navire  ou  toute  personne B bord  d'un  navire  peut 
déposer  dans Ics eaux  arctiques  des effluents de  la  nature  de 
ceux  qui  peuvent  Stre  produits a bord  d'un  navire. 

DCpôt d'hydrocarbures 

29. Un  navire ou toute  personne A bord d'un navire  peut 
déposer  dans les eaux  arctiques  des  hydrocarbures  ou  un mC- 
lange  d'hydrocarbures  dans les cas où ce dépôt 

a )  a  pour but de  sauver  une vie ou d'empécher  la  perte 
immédiate  d'un  navire; 
h )  résulte  des  dégâts ou d'une  fuite  occasionnks  par un 
échouernent,  un  abordage  ou  un  naufrage si toutes les prk- 
cautions  judicieuses  ont  &té prises 

' ( i )  pour  emp&her un échouement,  un  abordage OU un 
naufrage,  et 
(ii)  pour  empêcher  ou  minimiser le dépôt;  ou 

c )  se  produit  par  Iëchappement  d'un  moteur  ou  du  fait 
d'une  fuite  provenant  d'un  organe  de  machine  qui  se  trouve 
sous l'eau. si un  tel dé& est le  plus  faible possible, inévi- 
table  et  nicessaire  au  fonctionnement  du  moteur  ou  de 
l'organe. 

Compte rendu 

30.  Aux f ins du  paragraphe 5 ( 2 )  de  la Loi. si un  navire 
a. dans  une  zone,  déverse des effluents en  violation  du  para- 
graphe 4( 1 ) de  la  Loi ou s'il est en dttresre  et,  pour  cette 
raison. menaLe de  provoquer  un  dépôt  de  déchets  en  violation 
du  paragraphe 4(  1 )  de  la I.oi,  le capitaine  doit  immediatement 
signaler le drpbt de  déchets  ou l'état de  detresse  par  radio ou. 
s'il ne dispose pas  de ce moyen  de  communication,  par le 
moyen le plus  rapide  dont il dispose. 

a )  au  fonctionnaire chvgé de  la  prévention  de  la  pollution 
qui. à sa conmissance, se trouve le plus  proche  du  navlre; 

h )  au  fonctionnaire  char& de  la prbent ion  de la pollution 
qui se trouve  dans  la  plus  proche  des  localités  humérées 
à l'annexe B. 

011 

c 

c 

1 us7 
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Official S u l  
or Crest of 
Issuing 
Authority 

SCHEDULE A 
FORM OF ARCTIC POLLUTION 

PREVENTION CERTIFICATE 

ARCIlC POLLUTION  PREVENTION CERTIFICATE 

issued under  the provisions of the 
ARCTIC WATERS  POLLUTJOK  PREVENTION ACT 

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
('Name of Issuing Authority) 

Class of Ship 
(Dry cargo, Distinctive Port and 
tanker, Number or  Country of Gross 

Name of Ship tug. etc.) Letters Registry Tonnage 

Sceau omciel 
ou armoiries de 
l'administration 

ANNEXE A 
FORMULE DE CERTIFICAT DE PR~VENTION DE LA POLLUTION 

DANS L'ARCTIQUE 

CERTIFICAT DE PRCVENTION DE LA K)LLUTION 
DANS L'ARCTIQUE 

d6livrC en vertu des dispositions de 1. 
LO1 SUR LA PRGVENTION DE LA POLLUTION 

DES EAUX ARCTIQUES 

par 

(nom de l'administration qui delivre IC certificat) 
.......................................................................................... 

Type de 
navire 
(navire de 
charge &he. Port et 
pCtrolier.  NunlCros pays 

Nom du remorqueur, ou lettres d'immatri- Jauge 
navire etc.) distinctives culation brute 

Y 

Lightest operating draft: (a )  forward . . . .  (b)  aft . . . . . . . . . . . . . . .  Ligne de charge minimale prCvue: a)  avant . . . . . . .  .b) arribre ............ 
LI 

Deepest operating  load draft: (a )  forward. . . .  (b) aft ............... Ligne de charge mbximale prtvue: a )  avant ......... 6) arribre ............ 

c 

I 

L 

I 

L 

n 

L1 

rc"4 

Cagaory  at above-mentioned drafts: . . . . . . . . . . . . . . . . . . .  CatCgorie selon les tirants d'eau susmentionnts ............................ 
This certificate ir valid until .. . . . . . . . . . . .  . .  Lt prbsent certificat est valable jusqu'au ......................................... 

(expiry date) (date d'expiration) 

. . . . . . . . . . . .  ............................. ................................................ ............................... Issued at. on NlivrC a IC 
(place) (date) (lieu) (date) 

This is (0 certify that  this  ship has been surveyed and complies Je certifie par les presentes que ce navire a 616 visit6 et qu'il Satidail 
with the provisions of the Arctic Shippi,.lg Pollution Prevention , aux dispositions di1 R&letnent SM 10 Prévenrion dc ta PliUrion dcS 

Regulations. eaux arctiques par les navires. 

............................................. 
(Surveyor's Name and Signature) 

SCHEDULE B 
LOCATlON OF OFFICES AT WHICH POLLUTION PREVENTION 

OFFICERS M A Y  B E  REACHED 

British Columbia  Newfoundland 
Nanaimo Lewisporte 
New Westminster Marystown 
Prince  Rupert St. John's 
Vancouver 
Victoria 

New Brunswick 
Saint John 

Nova Scoria 
Halifax 
North Sydney 
Yarmouth 

.................................................. 
(Nom et  signature du visiteur) 

ANNEXE B 
LOCALIT~S O ù  SONT l?rABLlS LES BWREAUX DES 
FONCTIONNAIRES C H A R G ~ S  DE LA PR~VENTION 

DE LA POLLUTION 

Calomhir-Britannique  Terre-Neuve 
Nanaïmo Lewisporte 
New Westminster Marystown 
Prince Rupert Saint-Jean 
Vancouver 
Victoria 

Nouveau-Brunrwick 
Saint-Jean 

Nouvelle-kcosse 
Halifax 
Sydney-Nord 
Yarmouth 
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z Ontario 

L 
Collingwood 
Kingston 
Ottawa 
St. Catharines 
Tbunder Bay 
Toronto 
Welland 

Quehcc 
Baie-Comeau 
Montreal 
Port-Cartier 
Quebec 
Rimouski 
Sorel 
Trois-Rivitres 

n 
SCHEDULE C 

PERSON IN CHAKGE OF THE DECK WATCH 

1. The standards required to obtain a certificate or liccnce 
that entitles  a person to be in charge  of  a deck watch include 

practical knouledge of 
LI an examination  for  satisfactory form  and colour vision and  a 

n 

I 

n 
4, 

I 

( a )  the use and an  appreciation of the capabilities. limitations 
and reliability of 

( i )  radar  for navigation and collision avoidance, 
(ii) ship-borne position fixing equipment, 
(iii) echo-sounding devices, 
(iv) magnetic and gyro  compasses, and 
(v) lights, buoys and similar aids to navigation; 

( b )  the International  Regdotions for Preventing Coilisions 
at Sea: 
( c )  the / m m o r i o n a /  CoJc of Signals; 
( d )  fire, its danger. causes, prevention and detection and 
the action to be taken on its diwlvery; 
fr) coastal navigation; 
t i )  t he  ilnnlediate actions to he takcn by a person in charge 
of the drch watch with respect to 

( i )  colIlsion. 
( i i )  grounding. 
( i i i )  explosion, 
( i v )  dragging anchor, and 
(v)  vessels in distress; and 

(g) ship handling and  navigation in and near  routing sys- 
tems, in so far as the  duties of the person in charge of the 
deck watch are affected. 

Ontario 
Collinnwood 
Kingston 
Ottawa 
St. Catharines 
Thunder Bay 
Toronto 
Welland 

Québec 
Baie-Comeau 
Montréal 
PortCartier 
Québec 
Rimouski 
Sorel 
Trois-Rivisres 

SCHEDULE D 
MASTER 

1. The standards  required to obtain  a certificate or licence 
that entitles  a percon to be a  master of a  ship  include, in  
addition to th:. requirements described in Schedule C, a  prac- 
tical knowledge of 

( a )  ocean navigation; 
( h )  firefighting; 
IC) towing and being towed; 
( d )  damage  control; 
(e)  assisting vcssels in  distress; 
( 1 )  weather information  and its use: 
(g) handling a  ship in all  circumstances; 
( I t )  the use of stability information and the  maintaining of 
adequate  stability; 

ANNEXE C 
PERSONNE  RESPONSABLE DU QUART DE PONT 

I .  Les conditions  d'attribution d'un certificat ou d'une licence 
qcci donne i une personne le droit  de prendre  la  direction du 
quart de pont comprennent  une  épreuve  optométrique subie 
avec succès. portant sur la perception du relief et des couleurs 
et une connaissance pratique 

a )  de l'utilisation, de I'évaluation des possibilités, des limi- 
tations  et  de  la fiabilité 

l i )  du  radar servant à la navigation et B la prkvention des 
abordages, 
( i i )  des  instruments  de  bord  servant faire  le point, 
( i i i )  des sondeurs B ultra-sons, 
( iv  ) des  compas  magnétiques et des  gyrocompas,  et 
( v )  des feux, des bouées et des  aides P la navigation 
analogues; 

b )  des Règles  internationales pour prCvenir les abordages  en 
mer; 
c )  du Code international des signaux; 
d )  des dangers. des  causes, de la  prévention et de la  détection 
des incendies, ainsi que des mesures P prendre  dès la décou- 
verte d'un incendie; 
e )  de la navigation côtière; 
/ )  des mesures que doit prendre sans  tarder une  personne 
responsable du quart  de pont dans le cas 

( i )  d'abordage. 
( i i )  d'échouement. 
( i i i )  d'explosion, 
( i v )  d'ancre qui drague,  et 
( v )  de navires en détresse; et 

g) de la manceuvre des  navires el  de la navigation dans les 
dispositifs d'organisation du trafic et dans leur voisinage. 
dans la mesure  des  attributions de la personne  responsable 
du  quart  de pont. 

ANNEXE D 
CAPITAINE 

1. Les conditions d'attribution d'un certificat ou d'une licence 
qui  donne à une personne le droit de  remplir les fonctions  de 
capitaine  d'un  navire comprennent  outre les conditions pres- 
crites à l'annexe C, une  connaissance  pratique 

a )  de la navigation ockanique; 
b )  de la lutte contre les incendies: 
c)  de la  manœuvre  d'un remorqueur e t  d'un bâtiment re- 
morquC: 
d )  de  la  limitation  des  avaries; 
r )  de l'aide aux navires en dktresse; 
1 )  des renseignements météorologiques  et de  leur utilisation; 
g)  de la  manœuvre  d'un  navire dans toutes les circonstances; 
h )  de l'utilisation des  renseignements sur la stabiiitk el IC 
maintien d'une stabilité suffisante; 
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Y ( 4 )  the  safe  stowage of cargw\; and 
Ci) pollution  prevention  measures. 

SCHEDULE  E 
CONSTRUCTION STANDARDS FOR TYPE A. B. C. D. 

AND E SHIPS 

1. Every  ship of a Type  set  out  in  Column I of an itcnl 
of the  table IO this  Schedule  shall  comply  with  the  standards 
of construction  required of a  ship by one of the  organizations 
set out  in  the  heading to each of Columns I I  to VI1 of the 
table for the  assignment to that  ship of the classification nota- 
tion  shown  in  that  Column of that  item. 

2. Tbe  standards of construction  referred to in section 1 of 
this  Schedule  sball  be  as listed in the 1972 publications of the 
applicable  organization. 

i )  du  bon  arrimage  des  marchandises;  et 
' )  des m r w e s  de  prévention  de  la  pollution. 

ANNEXE E 
NORMES DE CONSTRUCTION DES NAVIRES 

DE  TYPE A. B. C. D. ET E 

I .  Tout  navire d'un t y p e  mentionnt 1 l'un der  articles  du 
tableau  de la présente  annexe,  dans la colonne I, doit  satisfaire 
aux  normes de construction  d'un  navire,  prescrites  par I'orga- 
nisme doni le nom figure en tCte de I'.rne des  colonnes II  VI1 
du  tableau, pour l'attribution ?I ce liavire de  la  cote  indiquic 
dans la même  colonne. à cet article. 

2. Les  normes  de  construction  dont i l  est  queslion B l'article 
1" de  la  présente  annexe  dont  celles  qui  sont  ttablies dans les 
public'ations de 1972 de l'organisme i n t i r e d .  

TABLE 
____.. - - . " - . - .. " . - . . - 

COlumD 1 Column II Column 111 Column IV Column V Column VI Column VI1 

Item 

Llovd'r American D C C  GCITII~~. 
Register of Bureau ot 
Shipping Shipping 

Reginro 
Buruu Norrkc i r k r  Italiano 
Veritar  VericU Lloyd h V J k  

IOOAI Ice 
Class I' 

A l  Ice I 3 /3E Ice I 
Clau I A A  Super 

Clau 1Al tOOA4E4 
Ice  A* RG I 

IOOA1.1 

IOOAl Ice 
Clau I 

A l  lee 1 3 /3E 
Class I A  

Clau I A I 
Ice I Ice A 

IOOAlE3 
RG2 
1OOAl.l 

4 TYPC 
- 

IOOAl Ice 
. . - 

A l  Ice 
-. 

I 3/3E 
"" 

Class IAI  IOOA4E2 1OOAl.l 
3. Clau 2 Class 18 k c  II Ice B RG 3 

TABLEAU 
" . - - - " . - "- 

Calonne I Colonne II  Colonne 111 Colonne IV Colonne V Colonne VI colonac VI1 

Lloyd's American Dcl 
Resister Bureau of Bureau N o d e  

Shippin8 V4riur Veritu 

German- Reriaro 
ischcr 
Lloyd 

ttaliano 
Navale AnKk 

T m  A IOOAI Glacc A l  GI- 13/1E Cote I A I IOOA4E4 IOOAl . I  
1. Cote 1. Cole I A A  Glace 1 Glace A* RG I 

Of Shippins 

Super 

TYP a. Cote I Cote LA Glace I Glace A RG2 

Type c IOOAl Glace A l  Glace I 3 / E  Core I A l  lOOA4E2 IOOAI. I 

T m  D 
4. Core 3 Cou IC Glace 111 GI- C ou 

- 
IOOA I Glace A I Glace I 3f3C Cole 1.41 IOOAJE3 IOOAl . I  
" 

I. Cote 2 Cote 16 Glace 11 Glace B RG3 
" 

IOOAI c i l a  A l  Glace I 313E Cote IAI IOOAJEI IOOAl. I 

IOOAIE 
RG4 

T m  E 
S. - 

" 

IOOAI A l  1 3 /3E Cola I A l  lWA4 IOOAI. I 
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SCHEDULE F 

HULL DESIGN FOR ARCTIC  CLASS SHIPS 

Interpretation 

1. In this  Schedule. 
"aft perpendicular"  means a perpendicular  that  coincides with 

the  after side of the  rudder post. or  where  no  rudder  post is 
fitted, with  the centreline of the  rudder  stock; 

"amidships" means  the  middle of length (L); 
"bilge boundary line" meam a line,  that in elevation. is 

parallel to the line of the keel and  coincident  amidships  with 
the  boundary  between  the  side of the hull  and  the  upper 
turn of bilge; 

"breadth I R ) "  means  the  greatest  moulded  breadth in feet 

"forward  perpendicular"  means  a  perpendicular  erected at  the 
intersection of the  fore  side of the  stem  and  the  deepest 
operating  load  waterline; 

"length ( L I "  means  the  distance if feet  (metres),  on  the 

(meters ) : 

wmmer  l o : 1 4  watcrline  from  the  fore  side of stem to 
( a )  thr  atter side of the  rudder post. or 
( h )  to t h c  centre of the  rudder stock, if there is no  rudder 
post. 

which  dibtance shall  not be lers  than 96 per  cent  and need 
not  be  greater  than 97 per  cent of the  extreme  length  on  the 
summer  load  waterline; 

"ice breaker"  means  a  ship  specially  designed  and  constructed 
for the  purpose of assisting the  passage of other  ships  through 
ice. 

Definitions 

2. ( I )  Suhject to subsection ( 2 ) ,  in every  Arctic Class ship 

( a )  the bow, forefoot,  nid-hody  and  stern  are  the  parts 
of the  ship.  and 
( h )  the bow area,  lower bow area,  mid-body  area,  stern 
area, u p p l  transition  area  and  lower  transition  area  are 
the  area\ O!' the  shell, 

o t k r  than a Class 1 ship, 

shown in thc fipure to this  section. (Sec p. 1862) 

( 2 )  In   ewry Arctic  Class  ship,  other  than a Class 1 ship 
l a )  the  fulward  extremity of the  upper  transition  area  is 
the  forward  extremity of the  bow; 
( b )  the  aft  extremity of the  upper  transitim  area is thc  aft 
extremity of the stern; 
l c )  the  forward  extremity of the  forefoot is the point at 
which  the line of the keel is tangent to the  stem  contour; 
( d )  the bow area  includes  the  bottom of the  hull  over thu 
length of the forefoot; 
( e )  the loner bow  area  includcs  the  bottom of the  hull 
between  the aft end of the  forcfoot  and  the  aft  end of the 
bow;  and 
( 1 )  the  louer  boundary of that  part of the  lower  transition 
area  that i h  forward of amid\hips is the shortest  line  on  the 
outside of the hull between 

( i )  the interscction of the  hilge boundary  line  with  the  aft 
boundary of the lower  bow  area.  and 

W I  

ANNEXE F 
CONCEPTION DE LA COQUE DES NAVIRES 

DE L A  COTE ARCTIQUE 

intrrprhration 

1. Dans  la  présente  annexe, 
.brise-glace. désigne  un  navire  spicialement  conçu  et  construit 

pour  frayer  un  passage A d'autres  navires à travers  les 
glaces; 

*largeur (R). désigne  la  largeur  hors  membrures  au  fort,  en 
pieds (ou en  mètres); 

aligne  de  démarcation  du  bouchain,  désigne  une ligne qui,  en 
Clévation, est  parallèle à la  ligne  de  la  quille  et  coïncide, 

"au milieu du  navire, avec la  ligne  de  rencontre  de la muraille 
de la coque  et  de  l'arrondi  du  bouchain; 

.longueur (L). désigne la distance  en  pieds  (ou  en  mètres). 
mesurée  sur  la ligne de  charge  d'été,  entre la face  avant  de 
I'étrave et 

a )  la face arrihe  de  I'ttambot, ou 
h )  l'axe de  la  meche  inférieure  du  gouvernail, s'il  n'y a 
pas  d'étambot. 

cette  distance ne devant  pas  &tre  inférieure h 96 pour  cent 
ni nécessaircrnent  supérieure à 97 pour  cent  de  la  longueur 
hors  tout  de  la ligne de  charge d'été; 

*milieu  du navire. désigne  le milieu de  la  longueur (L) ;  
=perpendiculaire  arrière.  désigne  une  perpendiculaire  qui coi'n- 

cidc  avec  la  face  arrière  de  I'étambot  ou, si le navire n'a pas 
d'étambot,  avec l'axe de la mèche  inférieure  du  gouvernail; 

.perpendiculaire  avant.  désigne  une  perpendiculaire  amen& 
à l'intersection de  la  face  avant  de  I'ttrave  et  de la ligne 
maximale  de  chargc  prévue; 

Dhfinitions 

2. ( I )  Sou5 réserve  des  dispositions  de l'article 2, dans  tout 

a )  l'avant, le hrion. le milieu de  la  coque  et  l'arrière  sont 
les parties  du  navire; et  
h )  la section  avant. la section  avant  inférieure,  la  section 
médiane,  la  section  arriôre,  la  section de  transition supé- 
rieure  et  la  section  de  transition  inférieure  constituent les 
sections  de  la  coque, 

comme l'illustre la figure  de  la  présente  section. ( V o i r  p. 1862) 
( 2 )  Dans  tout  navire  de la cote  arctique  autre  qu'un  navire 

de  cote I 
u )  l'extrémité avant  de la section  de  transition  supérieure 
constitue  I'extrimité  antérieure  de  l'avant; 
h )  l'extrémité  arrikre  de  la  section de  transition  supérieure 
constitue  I'extrimitt  postérieure  de  l'arrière; 
c . )  l'extrémité avant  du  brion est le point où la  ligne d: 
quille est tangente b la ligne d'étrave; 
cl) In section avant  inclut le petit  fond sur la longueur  du 
hrion; 
e-) la  section  avant  inférieure  inclut  le p e t i t  fond  comprk 
entre  la  limite  po\térieure  du  brion et la  limite  arrière 
de  l'avant;  et 
f )  la limite  inférieure  de la partie  de  la  transition  inférieure 
\ituée à l'avant  du  milicu  du  navire ect la ligne la plus 
courte  tracée. H l'extérieur de la coque,  entre 

( i )  I'interxction  de la ligne de  démarcation  du  bouchain 
et   de la limite  arrière  de la section  avant  inférieure,  et 

1861 

navire  de  cote  arctique  autre  qu'un  navire  de  cote I .  
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Shell Plaring  and Fromrng 

5 .  f I J \UhJeCt 1 0  wbsections ( 2 )  and ( 3 ) .  for  each  Arctic 
Clas\ ship set out rn <.olumn  1 of an  item of Table 1. the shcll 
plating  and  main  framing in each  area specified in the heading 
to each of Columns I I  to VI1 shall.  without  exceeding  the yield 
stress of the  materials  from which they  are  made, be capable 
of withstanding the ice pressure  shown  in  that  Column of that 
item. 

( 2 )  Where waste is stowed in direct  contact with the  shell 
plating in the bow of a  ship,  other  than  an  Arctic Class 8 or 
10 ship, 

l a )  the  values \hewn in Column\  Il  and 111 of an itern of 
Tahle 2. and 
( h l  with re\pcct lo the  how.  the  values  shown  in  Column VI 
of an item of Tahle 2 

do not apply and the values  shown in those  Columns of the 
next followiinp item apply  in  substitution  therefor. 

1 3 )  Whcre  the  total length of the  mid-body of a ship. other 
than  an  Arctic  Class 1 ship. is fitted with \ide  tanks  that  com- 
ply with  section fj of this  Schedule 

( a )  the  values  shown In Column IV of an iten1 of Table 2. 
and 
( h )  with  respect to  the  mid-body.  the  values  shown  in 
Columns V and VI of an  item of Table 2 

do not  apply  and  thc  values  shown  in  those  Columns of the 
preceeding item apply in substitution  therefor. 

(4)  Subject to subsection ( 5 ) .  for each  Arctic  Class  ship  in 
Column I of an item of Table 3. 

( a )  the  web  frames  supporting  main  longitudinal  frames,  and 
( b )  the  stringers  supporting  main  transverse  frames 

in each  area specified in the  heading to  each of Columns I I  to 
IV shall,  without  exceeding  the yield stress of the  materials 
from which  they are  made, be capable of withstanding  the ice 
loading  shown in that C'olumn of that  item. 

(.O Whcrc  the flare of the side shell  plating is less than 
8 degrees  outhoard  from  the vertical for  a  distance of 5 per  cent 
or more of the  length of the  mid-body oi an  Arctic  Class  ship 
between the lowe: boundary of the  lower  transition  area  and 
the  lower  boundary of the  upper  transition  area,  the ice load- 
ings  shown in Column 111 of an  item of Table 3 do not apply 
and  the ice loadings  shown  in  Column  Il of that  item  apply in 
substitution  therefor. 

6. The  side  tanks  referred  to  in  subsection 5 ( 3 )  of this 
Schedule  and fitted in an  Arctic  Class  ship  set  out  in  Column I 
of an item of Table 4 shall 

( a )  have a width  measured  from  the  outer  shell of not less 
than  that  shown  in  Column II of that  item; 
( b )  extend  vertically  from  the  outer  bottom of the  ship  up 
to  the  deck at  which the  main  watertight  bulkheads of the 
ship  terminate; 
( c )  be so constructed  that. if the  shell  plating or turn of 
bilge plating is deformed  or pentrx ted by ice. any  internal 
stiffening structure will buckle  before it  penetrates  the  inner 
side of the  tank;  and 
( d )  contain  no waste. 

wn' 1864 

tL d g .  vsririt.rcr 1.1 mrt,rrrbrurc.s yrtrlctptrlt*r 

5 .  I I Strus rcscrtc , I C \  Jixptj4titw\ tlcs p.11 . I p . q h . $  ( ?  \ 
et I 3 ). en cc qui  ctmccrnc t t w t  t u v i r c  tlr I;r COIL. ; t t i t i q I t c  ~ I W  

:I l'un tier .ttticlcs tilt ' I ' .I~~~;IU 2,  h n u  1;1 colonne I .  Ir hmlr 
cxtirtcur ct les mcnlhrltres  principales  doivent.  dans lex 
sections  pticiskes  en  tête des colonnes I I  VII. p u v o i r  sup- 
porter l a  prc\\ion de\ glaces  indiquée  dans  cette  colonne  en 
regard dudit article.  sans  que  la  limite  d'élasticité  des  maté- 
riaux  dont il!, sont  faits soit dépassée. 

( 2 )  Lorsque  des  déchets  sont  arrimés  directement  contre 
le bordé  ext6rieur  dans  l'avant  d'un  navire  autre  qu'un  navire 
de la cote  arctique 8 ou IO. 

(1) les chifirex d o n n k  b l'un des  articles  du  tableau 2, dans 
les colonne\ I I  et 111. et 
h )  .cn ce  qui  concerne l'avant, les  chiffres  donnes à l'un 
des article\ du  tableau 2. dans  la  colonne VI, 

ne appliquent pas et \ont  remplacés  par les chiffres  figurant 
dans le\ mi.mc\ colonne\  en  regard  de  l'article  suivant. 

1) 1.orsqu'un navire  autre  qu'un  navire  de  la  cote  arctique 
I est muni.  sur  toute la longueur  de  la  section  médiane, 
de  hallasts  latéraux  conformes  aux  dispositions  de  l'article 6 
de l a  présente  annexe 

a )  les chiffres  figurant à l'un des  articles du tableau 2, 
tlan\  la  colonne 1V. et 

en  ce  qui  concerne  la  section  médiane, les chiffres figu- 
rant 1 l'un des  articles  du  tableau 2. dans  les  colonnes V 
et VI. 

ne s'appliquent pas  et  sont  remplacks  par les chiffres  figurant 
dans les m 6 n w  colonnes  en  regard  de l'article prkcédcnt. 

( 4 )  Sous réserve  des  dispositions  du  paragraphe ( 5 ) ,  en ce 
qui  concerne  un  navire  de la cote  arctique visé à l'un des  arti- 
clcs  du  tablcau 3, dans  la  colonne 1, 

n )  les  porques  supportant  les  membrures  longitudinales 
principales,  et 
b)  les serres  supportant  les  membrures  transversales  princi- 
pales. 

doivent.  dans les sections  mentionnées  en  tête  des  colonnes II 
à IV. pouvoir  supporter la pression  des  glaces  indiquée  en 
reg:rrd de cet  article  dans  ladite  colonne,  sans  que  la  limite 
d'éla\ticitC de.; mat6riaux  dont il: sont  faits soit dépassée. 

( 5  ) Lorsque le dévers  du bordé exttrieur  latéral d'un navire 
de la Ente aritique  est  inférieur,  sur  cinq  pour  cent ou plus 
d e  l a  longueur de  la  section n1Cdiane du  navire  entre  la  limite 
i n f i r i c~~re   J e  la section  de  transition  inférieure e! la  limite 
inferieure de la section  de  transition  supérieure,  de 8 degrés 
par  rapport  la  verticale. les val2urs de  la  pression  des glaces 
figurant dans la colonne 111 du lahleau 3 ne s'appliquent  pas 
et sont  remplacées par celles qui  figurent  dans  la  colonne 11 
en  regard  du  même  article. 

6. L n  ballasts  latéraux v i 3 s  au  paragraphe 5 ( 3 )  de  la 
présente  annexe et qui  iquipent un navire  de la cote  arctique 
visé i l'un d o  arti,:les du  tableau 4, dans  la  colonne I ,  doiven! 

I I )  avoir  une  largeur.  mesurée A partir  du  borde  extérieur, 
BU moins Cgale à celle qui est indiquée  dans  la  colonne I I  
en  regard de cet  article; 
h )  s'ktendre verticalement  depuis le bordé  extérieur du  pelit 
fond  du  navire  jusqu'au  pont où les  cloisons  étanches  prin- 
cipales  du  navire se terminent; 
c )  être  construitc  dc telle sorte  que. si le  bordé  extérieur 
de  la  coque ou de  l'arrondi  du  bouchain est déformt OU 

enfoncé  par la glace. ies membrures  de  renfort  inttritures 
gauchiront  avant  de  percer  la  paroi  interne  du  ballast;  et 
d )  ne  pas  contenir  de  déchets. 
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7. ( 1 )  Subject to subsection ( 2 ) .  for  an  Arctic Class ship 
set out in Column 1 of an  item of Table 2, the thicknehs of the 
shell  plating in each  area specified in the  heading to each of 
Columns I I  to VI1 shall not be Its\ than  the  spacing o f  the 
main  frame\  multiplied by the  factor  obtained  from  the  formula 

factor = -J+- 2 -  

3 

where 
( a )  "p" is the  pressure  shown  in  each of Columns I I  to VI1 
of that  itcm, 
( b )  "f" i \  the yield stress of the  shell  plating  material, 
and 
( c )  "p" and "f" are  exprcsed in the  same units. 
f 2 )  1 he thicknos of thc \tern plate  shall  be not less than 

1.3 times  the  thichnm of the  adjacent shell plating in the how 
area  determined  in  accordancc with subsection ( 1  ). 

8. ( I )  For  an  Arctic  Class  ship set out in Column I of an 
item of Table 2. the  section  modulus of the  main  transverse 
frames with  the adjacent  shell  platmg in each  area specified in 
the  heading ILI each o f  Columns I I .  IV  and VI1 shall not be 
less  than the  value  given by the  formula 

where 
( i )  "p" is the  pressure  in pound5 per  square  inch  shown 
in each of Columns I I .  IV  and VI1 of that  item, 
( i i )  "s" is the  main  tracsvcrse  frame  spacing in feet. 
( i i i )  "b" is the  span of the  main  transverse  frame  in feet. 
and 

( i v )  "I" i \  the yield \Ire\\ of the  main  transversc  frame 
material in pounds per  square  inch;  or 

where 
( i )  "p" is the  prcsaure in Liloponds p u  \qurtre ccnti- 
metre \hewn in each of Colunlns 11. 1V and VI1 of thlit 
item. 
(i i)  %*'is the  main  transverse f r ;me  spacing in miIli- 
metres. 
(iii) "h" is the  span of thc  main tr;lnsverse frame i n  
millimctres.  and 
( i v )  "f" is the yield stress of the main transverse  frame 
material in hiloponds per square  centimetre. 

( 2 )  For an Arctic Class ship set out in  Column I of an 
item o f  Tablc '1. the section modulus of the  main  IonaituJinal 
framcs with the  adjacent shell plating  shall  not  he less than  the 
value given by the formula 

bz spk . -- Inches (cm') 
f 

where 

7. ( I  ) Sous rewrve  des  dicpositions  du  paragraphe (2 ) .  en 
ce qui  concerne un navilc  de la cote  arctique vise i l'un des 
article\ du t .~h le ;~ t~  2. d ; m  l a  colonne 1. IYp;tisscur du horde 
cxlcricw  doit. dan.,  ch.lcune dcs scction5 nwntionntks en tctc 
de\ colonne., I I  h VII. i t re   au moinu Cgak :I I'rspacclnent 
des  couples  principaux  nwltiplié  par le  coefiicient ohtenu 
au moyen de la formule 

..I"-- 

coefficient = -- 
3 

dans  laquelle 
( 1 )  .p* représente l a  pression indiquée  dans  chacune  des 
colonnes I I  h VI1 i cet  article. 
h )  sf- repr6scnIe  la  limite  d'élasticité  du  matériau  dont est 

.con\truit le bordé  extérieur. et 
c . )  .p .  et * f *  sont  exprimés  par les mêmes unités. 
( 2 )  I.'épaiwur  de  la tôle d'étrave  doit  être au moins  égale 

i I'ipais\eur calculCe conformément au paragraphe ( 1 )  en 
ce qui  concerne le hurde  exterieur  adjacent,  multipliée  par 1.3. 

8 .  ( 1  ) En ce  qui  concc1ne  un  navire  de la cote  arctique 
vi\C i l'un des  articles du tableau 2. dans  la  colonne I. le 
module de rkistance que constituent  les  couples  transversaux 
pril1cip:rux ;tvec le hordé  extérieur  adjacent  doit  itre.  dans 
les sections  mentionnées  en  tête  de  chacune  des  colonne9 II .  
I V  et VII. a u  moins  égal  au  chiffre  obtenu  par  la  formule 

709 p s (b - 1.31) 

f 
a) - pouccs' 

dans  laquelle 
( I )  *p.  représente la pression  en  livres  par  pouce  carré. 
indiquée  dans  chacunc  des  colonnes 11. IV et VI1 à cet 
article. 
( i i )  désignc  I'écartenlent  des  couples  transversaux 
principaux  en pieds, 
( i i i )  *hg repri'wnte  la  portée  des couples transversaux 
principaux  en  picds, et 
( i v )  . f n  Jhsigne l a  linlite d'Clasticité en  livres  par pouce 
cnrrf d u  matiriul  dc\ couples  transversa~~x  principaux; 
OU 

p s (h - 400) 
- " ~ . -  JI  cm3 

da119 laquellc 
8f 

( i )  *p. represenlc l a  pression  en  kilogrammes-forces 
p;~r  ccnli lnitre carrC. indiquée  dans  chacune  der  colonnec 
II. IV C I  VII. i l  cct article. 
( i i  ) * \ m  tlAipnc  I'fcartemcnt  des  couplc.~  tran\ver\attx 
prit\cip;lux. en  millinl~tres. 
t i i i )  a h *  rcprCscnte la  portée  des  couples  transvcrsaux 
principaux.  en  millimctres,  et 
( i v )  .I* rcprCwntc la limite  d'élasticitt  du  matériau  des 
couples  tr;~nsversaux  principaux,  en  kilogrammes-forces 
par ccntin1t:tre carré. 

( 2 )  En ce q u i  concerne un navire  de la cote arctique visé 
;I l'un tic\ articlcs du t:thlcau 2 dans la colonne I ,  le module 
dc ri\i\tan:c que constituent les membrures  longitudinales 
princip;tle\ avec le hodé  extérieur  adjacent ne doit  pas  être 
infcricur nu chiffre  obtenu  par  la  formule 

b? spk 
- pouccr-' (ml)) 

f 
dan\ laqucllc 

I865 

c 



L. 

( u )  "b" is, 
t i )  in  the  case of a modulus  expressed  in  inch3 units. the 
span of the  main  longitudinal  frame in feet.  or 
( i i)  in the  case of a modulus  expressed  in ccntimetre:' 
units. spacing the main  longitudinal frame spacing  in 
millimetres. 
( i i )  in  the  case of a modulus  expressed  in  centimetrea 
units. the  span of the  main  longitudinal  frame in milli- 
metres. 

in  the  bow  area,  mid-body  area or stern  area,  whichever  area 
is applicable; 

b ) "S.' is. 
( i l  in the  case of a modulus  expressed in inch3 units. the 
main  longitudinal  frame  spacing  in  feet, or 
(i i)  in the  case of a modulus  expressed  in  centimetre3 
units. the  span of the  main  longitudinal  frame  in  milli- 
metres, 

in the  bow  area,  mid-body  area or stern  area,  whichever  area 
i s  applicable; 
( c )  *'p" is, subject t o  subsection ( 3 ) .  

( i )  in the  case of a modulus  expressed  in inch' units. the 
pressure  in  pounds  per  square  inch  shown  in  Column II .  
IV or VI1 of the  item,  or 
( i i )  in  the  case of a modulus  expressed in centimetres" 
units,  the  pressure  in  kiloponds  per  square  centimetre 
shown in Column I f .  IV or  VII, of the  item, 

whichever  Column is applicable with respect to the  area 
specified in the heading  to  the  Column; 
( d ,  "k" i\. 

f i )  8.5. in the caw of framing in the  bow  area  and a 
modulu\ cxprewd  In Inch:' unit\, 

1 

20300 
(ii, -_-- , in the  case of framing in the  bow  area  and 

a moclulu\ expresed in cenfimetren  units, 
(iii) 93. in the  case of framing in the  mid-body  area  or 
stern  area.  and a modulus  expressed in inch3 units,  and 

1 

18600 
(iv) - , in  the  case of framing in the  mid-body  area 

or stern  area,  and a modulus  expressed in centimetreq  units; 

( e )  "f" i<. 
( i )  in the case of a modulus  expressed  in inch' units. 
the yield stress of the  main  longitudinal  frame  material 
in pounds per square  inch, or 
(i i)  in  the  case of a modulus  expreswd in centimetre" 
units.  the  yield stress of the main  longitudinal  framc 
material in kiloponds  per  square  centimetre, 

in the bow area.  mid-body  area o r  stern  area,  whichever 
area is appl~cable. 
( 3 )  Where  longitudinal  framing is used in  the  how of a 

ship. thc  pre$sures  shown in Column\ I I  and I I I  of an  item 
of Table 2 \hall be multiplied hy the  factor 1.2. except  that in 
no caSe need  the increawd  prewJr-cs so obtained exceed 1.500 
pounds pcr square  inch (105.6.5 kiloponds  per  square  centi- 
metre 1. 
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( 1 1  -h* reprisente 
( i l  &ins te cas d'un  nlodulc  exprim6  en p t ~ c t r  cuhes. 
1.1 porwc  des  nwnhrurcs  longitudinale\  principales.  en 
pieds: 011 

( i i l  d m s  le c ~ h  d'un module  exprimi. e n  centinrCtres 
cuhrs. 1;1 porttic des  mrmhrurer longitudin;rlcs principales. 
en millin~ètres. 

dans L I  wition  avant.  la  section  médiane  ou  la  section 
arriixe,  selon le cas; 
h )  *S. représente 

( i )  dans le cas d'un module  exprimé en pouces  cubes, 
I'écartement  des membrure  longitudinales  principales e n  
pieds; ou  
( i i )  dans le cas d'un module exprim6 en centimttres 
~ubes. I'icartement  des  membrures  longitudinales  princi- 
pales  en  millimètres, 

dans  la  section  avant, la section  médiane ou  la section 
arrière,  selon IC cas; 
C I  .p. représente. sous rkserve  des  dispositions  du  para- 
graphe ( 3  ), 

( i )  dans le cas d'un module  exprimé  en  pouces  cubes, 
la  pression  en livres par  pouce  carré,  indiquke  dans les 
colonnes II, [V ou VI1 B cet  article, ou 
( i i )  dans le cas  d'un  module  exprimé en centimètres 
cubes. la pression  en  kilogrammes-forces  par  centimitre 
carri ,  indiquée  dans  les  colonnes II ,  IV ou VI1 à cet 
article, 

selon cellc Je ces  colonnes  qui a trait à la  section  mentionnée 
en  titre  de l a  colonne; 

cck )) reprtscnte 
( i )  85. dans le cas  des  membrures  de la section avant et d'un 
module  cxprimt  en pouces cubcs, 

I 
( i i )  --- 

20300 
, dans le cas  des  membrures de la section  arrikre  et 

d'un module  exprimt  en  centimètres cubes, 
( i i i )  93, dans I C  cas  des  membrures  de la section mediane ou de 
la section arritre, et d'un  module  exprime en pouces  cubes, 
et 

(iv) -. dans le cas  des  membrures  de  la  section  mtdiane 

ou  de la section arrikre, et d'un  module  exprim6  en  centime- 
tres  cubes;  et 

I 
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P )  * f D  représente 
( i )  dans le c w  d'un module  exprimt  en  pouces  cubes, la 
limite d'élasticité du  matériau  des  membrures  longitudi- 
nales principales, en  livres  par  pouce  carré, ou 
( i i )  dans le cas  d'un  module  exprimé  en  centimètres 
cubes. la limite  d'élasticit6 do  matCriau des  membrures 
longitudinales  principales  en  kilogrammes-forces  par  ccn- 
timitre  carré, 

dans la section  avant,  la  \ection  médiane ou la  section 
arrière,  selon le cas. 
( 3 )  Lorbqrr'une memhrurc  longitudinale est ménagée  dans 

l'avant d'un navire. les pre\sions i n d i q u h  l'un des  articles 
du  1';rhlcau 2. dans les colonnes I I  et I I I .  doivent  être  multi- 
pliCec par le coefficient 1.2 mais  en  aucun  cas les valeurs  de 
p r c 4 o n r  majorées  ainsi  ohtcnues  ne  doivent  excider 1500 
livres  par  pouce  carré (105.65 kilogrammes-forces  par  centi- 
mètre  carré ). 

vol 
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Y.  ( 1 )  I'lltrl r I a t i r L *  r l ~  LI LXW ; t tL . t iq t rc  &>it wti4;tirc 
disporitiotl\ de I;( ( "* I I I  avl/i~ol ;~l~~.r / r t l / r~~tr , r l~.  .#(Ir Il.\ /I,L-II,..Y ,/, 
rlrtylv*, 1900. 

( 2 )  T o u t  tvisc-pl.rcc cl;lssi. cmnmc  navire tlc 1;1 cote 31s-  
tique cal5 j l t q u * i  3.1 lignc dc flottaison duil,  sans  prcjudm 
tle S;I confomiiti  avec les dkpmitions du paragraphc ( 1 ) .  
pouvoir  dcmeurcr :I flot dans  dcs  conditions  satisfaisantes 
cl'5qclilihc maigri. IC relnplimge  de  n'importe  quel  compar- 
linrcnt. 

( 3 )  l ' & ) u t  na\ire de la cote  arctique  autre qu'un brisc- 
g l x c  c;tIC, dan< Icc c o n d i h ~ n s  d'exploitation  doit.  \an\  pré- 
judicr dc sa conformrtC avec les dispositions  du  paragraphe 
( I ). pollvoir,  m.tlpi. I C  remplissage de deux  compartiments 
: d : ~ c c t l t s  q ~ r e l c o n q r ~ c ~  5 I';lv;rnt t t  b l'arrière,  dcmcurcr i flot 
d;1ns tlcs conklitions sali<fai\antes  d'équilible. les calculs  né- 
ccss;iircc i CCI cffrt irnnt  fondés sur les hypothè\es  wivanlcs: 

1 1 )  1'av;lric c:~r~sCc. NI hord6 de cAté  s';tend verticalement 
cic I n  ligne d'eau zCro jusqu':lu pont de cloisonncment  étnn- 
che prinr.ipal; 
h )  l'avarie s'6tcnd dans le sens  transversal 

f i )  jtwqu'h la prcmière  cloison  ftanche  longitudinale 
principale de I'intfricw. OU 
( i i )  sur I;\ largctlr drr navire s'il n'est pas  muni  de  cloi- 
son% t3;mches  lonpitttdin;llc\  principitles; cl 

( i l  :IU niveau du phfond  de  ballast, ou 
( i i )  ;III prenricr pont étanche s'il n'y a pas  de double 
fond. 

I O .  Tout navire de la  cote  arctique daif être  construit ou 
Cquipf de f; lCcin que, lorsqu'il monte ou descend sur les glaces, 

I I )  il a unc stahiliti. vraie;  et 
h )  aucunc p;trtic du can  de  pont n'est immergée. 

t ) I*av:~rie ;III petit fond s'étend w r  la  largeur du navire 

Gortvrrnnil YI  n p p u r d  à gorwernt'r 

I I .  ( I ) Sou.; reserve  des  dispositions  du  paragrapbe ( 7 ) .  
I C  safran. le.; Ctanlbots. les mèches de gouvernail, les aiguil- 
lots et l'app;lrcil il gouverner  doivent  Are  conformes  aux 
prescriptions du RPylranwrrr srlr /a  constrrcctiotr dc~s coqrrrs. 

( 2 )  Sous ré.;er\c des dispositions du paragraphe ( 3 ) .  dans 
le calcul  de l a  rbsiztance du  safran.  de\ élamhots, des  me- 
ches  de  gouvernail. de.; aipuillots cl dc l'appareil à gouverner 
mentionnis au paragraphe ( 1 ) .  la vitcsse  d'un navire de la 
cote arctique  visi ;'I l'un des  articles  du Tableau 5 dans la 
colonne 1 est riputée  itre la vitesse indiquée dans la colonne 
11 au même  articlc. 

( 3 )  I.orsqu'il est po\\ihle de dcmontrcr que la  charge 
m;lximalc d'exp1uit;rtion sur le  Fouvernail d'un navire  de In 
cote arctique vis6 il l 'un de\ ;trticlcs CIII Tahlearl 5 d . m  l a  
colonne 1 ezt \llpCricurc i l  I;I charpe  calc~rlie  (I';lprk In vi- 
tc\se donnfc  dans la colonne I I  au mcme article. le wfran. lcz 
étambotc. !CS mi.clles dc gc~uvernail, les aiguillotL8 et I'apyarcil 
à gouverner  doivent  être  convus  pour r é h t e r  i la  charge SU- 
piricure. 

( 4 )  l.'appwcil h gouverner  principal d'un navire  de l a  cote 
arctique  doit  étrc  muni d'un dispo\itif arnortiscclrr de choc 
c;lpahle Je  paire r a s e r  IC safran  de 13 position- 35' w r  un 
hord b In position 30" sur  l'autre  hord  en d 2 L  secontkc. 

( 5 )  Tout navire  de la cote  arctique  doit êIre équip6 en plu.; 
d'ltn app;lrciI k gouvcrncr  principal,  d'un  appareil h poll- 
vtrncr  auxiliaire  qui peut être  facilement  accouplé à la barre 
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TABLE 2 
__ "" "" 

~ "" ___ _. .. -~ ~- " " - 
Ice Pnuurer  in pound% per square inch (kiloponds per quare ccntimclre) 

Column I Column II Column III Colunln I V  Column V Column VI Column VI1 

Arctic Lower Bow Mid-body Lower Transition Upper Transition 
Class Bnw Area  Area Area Area Area Stern Area 

__-__ 
__ - - .  - . - 

- "_ .. . - - - " . . . . - .. . - - - - - . .. ." "- 
Item 

I I 
. " "" 

(17.58) 
250- ** 100. 

(7.03) mm mm (1.03) 
I 00. 

2 

9 

I A  400 
(211,IZ) 

210 
(14.76) 

260 
(18.28) 

I 80 
(12.65) 

I30 
(9. 14) 

125 
(22.85) 

2 
(42.18) 
Mx) 

4 

6 

(70.30) 
Icm, 

(114.36) 
I200 

(22 .50 )  
320 

(29.53) 
420 

(37.26) 

(44.99) 
640 

S30 

(S2.02) 
740 

(56.24) 
ROO 

(28.12) 
400 

(11,?6) 
5.10 

(46.40) 
6a 

(52.13) 
750 

850 
(59.16) 

(66.79) 
950 

(18.28) 
260 

(26.01) 
310 

(32.34) 
460 

(36.56) 

(42.18) 
M)o 

520 

(46.40) 
660 

(14.06) 
200 

(18.28) 
260 

(23.20) 
330 

(26.01) 
370 

(29.53) 
410 

(33.04) 
470 

(35.15) 
500 

(46.40) 
660 

(51.65) 
820 

(66.08) 
940 

(73.82) 
1050 

(84.36) 
1200 

10 



TABLE 3 
I___ -. . - . "_ " ". . - . . .  - - - - " - - . 
" ... ." . ." ".  ." - ". .. " ~. 

3linimom Ice Loadlnp.  e\prcsccd in Pans 
per Fool Run  (Tonne\  per  Sletre  Run). fo r  
Stringers or \\ch f ranre) in the Arcab 
Spcciticd in the colutm hcadingz twlo\\ 

_ _ _ ~  
Column I Column I I  Column 111 Column I V  

Arctic BOW Mid-body 
Item Clac, Area  Arca Stcrn  hrca 

1 I 22  173.3) 
2 I A  25 (83.3) 20 fO6.6) 22  (73.3) 
3 2 3 0  (9Y  .9) 35 ( H 3 . 3 )  27  (89.Y) 
4 3 40 ( I  33.2) 30 (9Y  .9) 35 (116.6) 

5 4 50 fIh6.5) 35 ( I lh .6 )  40 (133.2) 
6 6 70(233.1) 45 (149.9) 55 (IR2.2) 
7 7 110 (266.4) 50  (166.5) 60 (199.8) 
8 8 1 0 0  (333.3) (199.8)  75  (249.8) 
9 IO 165  (549.5) 70 (233.1) 80 (306.41 

. - - ". 

__ 

W T F :  The  loading  tulues  shonn i n  thic Tahle  arc hascd upon 
a stringer or \\ch  frame sp:Icing of 4 fccl. For  any  other spacing, 
these loading \alucs  shall hc increascd or  dccteascd, rcspcctivcly, 
in direct  p1oportlon to the  amounl  that the actual spacing is 
grcatcr  than or les> than 4 feet. 

*In  an Arctic Class I ship, icc loads need not be considcrcd as 
a factor in the design of the hull in the mid-hody  area  and stcrn 
area.  and the strength  standards uwally applied to occan-going 
ships  shall appl) in thcw ucas. 

TA1IL.I: 4 
".  . . . - . - . " . - . . . . . .  - - - - . . . . . .  - . 

" " ... . - .. - .. -. . .  - - . -. .... - .. 

Column 1 Colunrn II 

Arctic Minimum Sidc 
Item Class Tank  Widths 

. . . .  ". . "" ____ . 

I I not :Ipplic;tblc 
2 I A  3.0 fcct (0.91 tnctrcc) 
3 2 3.0  feet (0.91 nlctrcq 
4 3 3.5 fcct f I .O7 mctrcs) 
5 4 4.0 feet ( I .22 mctrcc) 

7 7 6.0 fcct (I .83 metres) 

9 I O  6.0 Test ( I  .83 nwtrcc) 

* 

6 6 5 .O k t  ( I .52 nxtrc\) 

8 8 6.0 fcct ( I  . 8 3  mctrcs) 

". _---.- . _. "- . ." - - ~ -  

1879 

Colonne I Colonne I I  Colonne 111 Colonne I V  

Cote Sccrion Scction Section 
Article  arctique avant mkdianc arritre - " -" ""_ 
I I 22  (73.3) * 

3 2 30 (99.9) 25  (83.3) 27  (89.9) 
4 3 40 (133.2) 30 (99.9) 35 (116.6) 
5 4 50 (166.5) 35 (116.6) 40 (133.2) 

7 7 80 (266.4) 50 (166.5) 60 (199.8) 

9 IO 165  (549.5) 70 (223.1) 80 (266.4) 

2 ' I A  2s f H 1 . 3 )  20 (66.6) 22 (73.3) 

6 6 70(233.1)  45  (149.9) 55 (182.2) 

8 8 1 0 0  (333.3) 60 (199.8)  75  (249.8) 

RIMARQUE: Les rtsistances minimales indiquets  au present 
tahlcau sont valables pour un &,artemcnt des Serres ou des  porques 
dc 4 pi&. Pour toute  autre  dlstance  dYsartetnent, il y aura lieu 
d'augmenter ou dc  dinlinttcr respectivement ces chiffra  dircctemcnt 
cn  proportion dc In difiiirencc entre  I'kartcmcnt r d  et un kcarte- 
mcnt  de 4 pieds. 

*Dans le cas d'un  navire de la cote arctique I, il  n'est pas nkces- 
saitc de tenir comptc de l a  pression des glaccs pour I'elude de la 
section médiane CI dc 1;r section arrikrc  de la coque. et les normes 
dc  resistance A utiliscr pour ces sections  sont ccllcs qui  s'appliquent 
habituellemcnt allx long-courricrs. 

TABLEAU 4 
..... _. .... " - "_ - .. . . . . . . . . . . . . . .  -" - .. - . " - . - . . . . . .  - . . . . . .  .. . . 

Colonne I Colonne II 

Article 
"" - 

I 

2 
3 
4 
5 
6 

7 
8 
9 

Cote Largeur minimalc 
arctique des bal133ls I:jti'ruux _" " - " " - "" -" - 
I Srrm ohjct 
Ih 3.0  pic& (0.91 mktrc) 
2 3 . 0  picds (0.91 mctrc) 
3 3.5 picds ( I  .O7 mctrc) 
4 4.0 picds ( I  .22 mttrc) 
6 5 .O picdc (1  .52 mctrc) 
7 6.0 picds ( I  .83 metre) 

10 6.0 picds ( I  .83 mctrc) 
8 6.0 pieds (1.83 metre) 

124 I 



c - 298 - 

TABLEAU 5 
. .  - 

6 
7 
8 
9 I 

4 
1 

6 
7 
8 
IO 

Minirnttln Speed 
in Knots 

1 6 
I8 
20 
22 
22 
24 
26 
20 
26 

- 
Vitcssr lnininulc 

Article Cote arctique cn Ileuds 

I I 16 
2 I A  18 
3 2 20 
4 3 22 
5 4 22 
6 6 24 
7 7 26 
8 8 26 
9 .  IO 26 

- " - " " - "_ - "_ - - 

(u) P, x -- if -- 3 I ,  or 
D 3 3  

Dr 

D 
(h) Pr if - < I ,  

I where 
( t . )  "P," -- (22 - 0.1 Wt '2) BA?, lor calculations using inch/ 

1787.7 - 3.5hlW1 ;?) RA*. f o r  calculations using 
pound units, or 

kitogranl/mctrc unib.  
( J )  "B" - the nuximum brcadth of the ship at the operating 

watcrlinc in kct (n,clrc\), 

(e) "W" = di\placcnlent of Ihc ship in Ion\ (tonnes) at the 
operating waterline, 

( f )  "D," = 4.5 +->. 
( A - )  "D" = the diamcter of the propcllcrs in fcct (metres). 

except that where the propcllcrs arc of dilkrcnt 
diatnclcrs. 

(h)  "Z" = the nurnbcr of propellers, and 
( i )  "A" = for an Arctic Class ship set out in Column I of 

an item of the  Table to this scction, the value shown 
in Column I I  of that itcm. 

ANNEXE G 
EXIGENCES RELATIVES  AUX MAClllNES DES  NAVlRES 

DE LA COTE AWCTIQUE 

Puissnnrr rcqrrisc 

1. ( 1 ) Sous rkserve des dispositions des paragraphes ( 2 ) ,  
( 3 )  et (7). la puissance minimale  sur  l'arbre en régime per- 
mancnt de l a  machine de propulsion de tout navire  de la 
cote arctique ne doit pas Stre inférieure  aux  valeurs oumiri- 
ques tirfes de: 

Dr  Dr 
a) Pr x - - s i  -- b I ,  ou 

D D  
D. 

6) Pr si - < I ,  
-. 

D 
dans laquelle 

c)  <(Pr>) = (22 - 0.1W1 '3) BA*, si l'on utilise le pouce et la livre 
comme unites, ou 
(787.7 - 3.ShlWt '3) BA2,si l'on utiliselekilogramme 
el I C  mttrc comme unites, 

d)  ~ B N  =- représente la largeur en pieds (metres) au fort du 
navire au niveau de la ligne de  charge maximale, 

e) ccWn = représente le deplacement du navire B son tirant d'eau 
maximal permis en tonnes (tonnes métriques), 

R )  GD)) = rcprCscnle le diamttre en pieds (metra) des hélices. 
Toutclots si les héllces sont de diamètres dimcrcnts, 

h) ((Z,, = reprtsente le nombre d'hklices, et 
i )  UA))  = représcnte. dans IC cas  d'un navire de la cote arctique 

vis6 a l'un des articles du tableau ci-après, dans la 
colonne 1, ta valeur indiquk  dans la colonne II .  
& cet article. 
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Column I Colunln Il 

vaIlle oc A 
Arctic "" "~ 

Item  Class k c  t nwrcs 

I I 1 o.  305 
2 I A  I .5  0.458 
3 2 2 0.610 
4 3 3 0.915 
5 4 4 1.220 
6 6 6 I .830 
7 7 7 2.135 
8 8 8 2.440 
9 10 IO 3 .O50 

~ _ _ _  

( 2 )  The  minimum  continuous  shaft  horscpowcr  available 
for the  propulsion of every  Arctic C l a s s  ship  \hall  not  be less 
than  that  required to propel thc s h q  in still wJtcr  at  a  speed 
of I2 knots. 

( 3 )  A poiltrtion prevention  oficer  may  accept  a  ship  as  an 
Arctic C:la~\ ship.  whcre  the  shaft  holscpower i \  less than  that 
rcquircd by wbscction ( 1 )  for a  \hip of that  Arctic  Class, 
if the owner of that  ship  can  show  that  the  ship  is  able to 
maintain  continuous  progress in thme  zones  and  at  those  times 
of year in which a ship of that  Arctic  Class is permitted to  
operate. 

(1) The  shaft  horsepower  that  the  propelling  machinery of 
every  Arctic Class ship is able to develop  when going astern 
shall  not Ire less than '70'3 of the  horsepower  required  for 
1h.u ship in subsection ( 1 ) and  the  machinery  shall  be  able 
to maintain that horsepower  for  a  period of not !ess than  three 
hours. 

( 5 )  Every  ship of Arctic  Class 10. 8 or 7 shall  be 
( a )  powered hy not less than  two  prime  movers;  and 
( b )  provided with  not less than  two  propellers,  each  located 
at  the  stern. 
( 6 )  Every  Arctic  Class  ship  that is propelled  by  steam  driven 

machinery  shall be probided with  not less than  two  boilers  that 
have  an  equal  maximum  evaporation  rate. 

(7 )  Ebery  Arctic Class ship  that is propelled  by  diesel 

( 0 )  diecel electric  machinery,  or 
( h l  die\el  machinery  that  drives a controllable  pitch  pro- 
peller, 

shall  be  provided  with  machinery  capable of developing 1 . 1  
times  the  shaft  horsepower  derived  from  the  formula in sub- 
section (1  ) .  

machinery  other  than 

Machinery Protrc rion 

2. ( I )  The  propulsion  machinery,  gcaring,  shafting  and 
propellers of every  ship of Arctic Class 10, 8 ,  7, 6. 4 o r  3, shdl 
be protected  from  shock  loads  due to the  propeller  striking 
ice and  such  method of protection  shall 
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TADLFAll 

C'olonnc 1  Colontrc Il 

Valeur dc A 
cot c 

h i c k  arctiquc  cn picds cn InClrcs 

I I I 0.305 
2 I A  I .5 0.458 
3 2 2 
4 

0.610 
3 3 0.915 

5 4 4 
6 

I .220 
6 6 

7 I 7 
1.830 
2.135 

8 -  8 8 
9 

2.440 
10 IO 3 .O50 

- - I 

-" "._ 

" - 

( 2 )  La  puissance  minimale  sur  l'arbre  en  régime  perma- 
nent de la machine de propulsion de tout navire  de  la  cote 
arctique ne doit pas itre  inférieure L celle  qui est nécessaire 
pour  propulser le navirc  en  eau  calme à la vitesse de 12 
nnuds. 

( 3 )  Un  fonctionn:tire  chargé de la prCvention de la p o l -  
lulion p e u t  accepter un navire  en  cote  arctique  lorsque  la 
puissnnce sur  l'arbre est inférieure P celle  que  prescrit ie 
paragtaphe ( I )  pour un navire  de  la  classe  arctique, si le 
proprietaire  du  navire peut démontrer  que son navire est en 
mesure  d'aswrer un service  continu  dans les zones  et  pen- 
dant le temps de I'annfe où un  navire  de  la cote arctique  est 
nutorisf à naviguer. 

( 4 )  La puissance  sur l'arbre que  la  machine  de  propulsion 
de tout navire  de  la  classe  arctique  est  capable  de  produire 
en  marche  arrière  ne  doit pas i t re  inférieure à 70% de  la 
puissance  prescrite p u r  ce  navire  par le paragraphe ( l ) ,  et 
la machine  de  propulrion  doit  pouvoir  maintenir  cette  puis- 
sance  durant a u  moins  trois  heures. 

( 5 )  Tout  navire  de  la  cote  arctique 10, 8 ou 7 doit  être 
a )  mû  par  au  moins  deux  moteurs  primaires;  et 
b )  équipi d'au moins  deux  hélices  situées à l'arrière. 

( 6 )  Tout navire  de la cote arctique mû par une  machine à 
vapeur  doit  être  équipé d'au moins  deux  chaudières  ayant  le 
même  taux  maximal  de  vaporisation. 

( 7 )  Tout  navire  de :a cote  arctique  mû  par  un  moteur 

a )  un  moteur  diesel-électrique,  ou 
b )  un  moteur diesel entraînant  une  hélice ?I pas  variable, 

doit  pouvoir  produire  une  puissance  sur  l'arbre  égale A 1.1 
fois celle qui  résulte  de  l'application  de  la  formule  énoncée 
au  paragraphe ( I  1. 

diesel, sauf 

Prt~tc.rrion dcs muchines 

2. ( I  ) lm mitchinec de  propulsion. tes engrenages. les ar- 
brcr et les htliccs de tout  navirc  des  cotes  arctiques IO, 8 ,  7. 
6.  4 o u  3 doivent Etre protigés contre les chocs  qui se pro- 
duisent  lorsque les helices heurtent les glaces et le moyen  de 
protection pr6vu i cet efTet doit 
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( u )  he hy mean\ of a shear  coupling  or  a  method  that is 
equally eflcctive.  fitted at 'th;~t  part o f  the  propulsion  sy\tenl 
where  the highest impact  torque will occur; 
(6) prevent  the  torque on  any pi111 of the  propulsion  system 
from  exceeding twice [he  designcd  torque;  and 
( c )  be  capahlc of further  optration to permil  the  ship to 
complete  the voyage. 

( 2 )  Mean\  $hall he provided to prevent  the  prime  movers 
of evcry Arctic <:la\\ $hip  from  ovel\pccding. 

( 3 )  Whcrc  an  elcctric  motor i \  I I ~  for the  propuhion of 
any  Arctic Clash \hip.  provi\ion  \hall be made to automatically 
protect the motor  from 

( O )  exce\\  torque; 
( h )  overloading;  and 
( c )  overheating. 

Derc.rminn/ion of Ice Torque 

3. ( 1 )  The  calculations  made to driermine  the  dimensions 
of a  propeller  and  screw  shaft of etcry Arctic Class ship  shall 
include  an ice torque  factor. 

( 2 )  The ice torque factor  described in subsection ( I  ) shall 
be derived  from  thc  following  formula 

where 
M = mD' tons  feet units (tonnes  metres  units) 

(a) "D" 2 the  propeller  diameter  in feet (metres) 
( 6 )  "m" -.= for  an  Arctic  Class  ship set out in Column I of 
an  item of the  Table to this section,  thc  value  shown in 
Column I I  of that  item. 

kilogram / 
Arctic inch/pound metre 

ltem Class units units 

1 0.365 
I A  0.480 
2 O. 540 
3 0.645 
4 0.735 
6 
7 

0.87s 
O ,  920 

8 0.985 
IO I .O1 

1.22 
I .fa 
1 .x0 
2. I5 
2.45 
2.91 
3 .O7 
3.28 
3.36 
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n )  Etrc rhIis6 ;III rnt\).cn d'un accouplement i rltpturc  par 
cis:dlerncnt (111 ttn ;wtrc dizpo\itif amsi  cflic;~cc inst;\llC a11 
point Je 1'app:tlcil tic ptopul&)n oil Ir collplc dit allx 
choc\ est le plus devi.; 
b )  empêcher le couple  agissant sur toute  partie de I'ap- 
pareil  de  propulsion  d'excéder le double  du  couple  prévu;  et 
c )  pouvoir  continuer à fonctionner pour permettre  au na- 
vire  de  terminer le voyage. 
( 2 )  Des moyens  doivent  êtrc  prévus pour cmptcher les 

moteurs  primaires  de  tout  navire  de  la  cote  arctique  de s'em- 
baller. 

( 3 )  Lorsque la propulsion d'un navire  de la cote  arctique 
est assurke au  moyen d'un moteur  électrique,  des  dkpositions 
doivent  être prises pour  protiger  automatiquement  celui-ci 
contre 

u )  l'excès de  couple; 
6) la surcharge;  et 
c.)  I'échauffement. 

Dc'rcwninarion du corcple dic aux glaces 

3. ( I  ) Les calculs  permettant  de  dCterminer les dimensions 
des hflices et des arbres d'un navire de la  cote  arctique  doi- 
vent comporter  un coefficient du  couple  dû  aux glaces. 

(2 )  Le coefficient du  couple  dû  aux  glaces  dont il est fait 
mention  au  paragraphe ( I )  doit  être  établi  d'après la formule 
ci-après: 

M 7 mD'  pieds-tonnes (mètres-tonnes métriques) 
dans  laquelle 

u )  *Dm constitue le diamètre  de l'hélice en  pieds  (mètres), 
et 
h )  em*.  dans I C  cas d'un navire  de  la cote arctique visée 
i l'un des  articles  du  tableau  ci-après,  dans  la  colonne I, 
prend  la  valeur  numérique  indiquée  dans  la  colonne II,  au 
mimc article. 

TABLEAU __-___ ___" ". - 
Colonne I Colonne 11 

Valeur de  c c r n , )  

Système 
Système  kilogrammes 

Articlc  Cote  arctique  pouces et livres et mètres 

I 1 O. 36s 
2 

1.22 
I A  0.480 1.60 

3 2 O. 540 
4 3 O .us 2.15 

1 . 8 0  

5 4 0.735 2.45 
6 6 0.815 2.91 
7 7 O. 920 
X 8 0.985  3.28 

3 .O7 

9 IO I .O1 3.36 
- 

i p r m v e s  des morZriuur 

4. I-CS matCriaux dont  sont  faits les hélices et les arbre\ 
de tout navire de la  cote  arctique  doivent être fprouvk  con-  
formiment 

n )  au REplrn~o~r  .wr h l  ronsrrrtcrion des mnrhincs de nrr- 
virus 3 wptwr; ou 
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Propellzrs 

5 .  I ) Propellers of every  Arctic  Class  ship  shall  be  made of 

(0) an  elonption of not less than 19 per cent;  and 
( b )  i f  made of carbon o r  low alloy  \teel.  a  Charpy  V-notch 
test value of not les!, than I5 foot pounds ( 2 . 1  kilogram 
metres)  at ISo Fahrenheit (-10' Centigrade). 

a material  that has 

I 2 ) The width :tnd thickncsx o f  propcller  hladc  sections  shall 

f t l )  f o r  w l i d  propeller\ ;II 25 per- ccnt of the r;ldiu> meamred 
from Ihc ccntrc of  thc ho\\ 

not  hc less than  that tlctcrnrincd b) thc following  formulae: 

( h )  fc: cmtrollahlc pitch propcllcrs  at 35  per  cent of the 
radius n w w r e d  from  the  centre of the boss 

21 500 
\$'T? = + 61.822hI) in.3, or 

WT2.---- 215 ( ___ 'K"," + X O M )  cm.'; and 
S(O.65 + 0.71') 

(c )  for ; I I I  propcllcr\ ; i t  60 per cent o f  thc  radius  measured 
from Ihc ccntrc of  the hos\ 

where 
I d )  "W'-expnnded  width of  a cylindrical  section of the 
propcllcr  blade at the appropriate  radius in inches  (ccnti- 
rnctres). 
( t a )  "T"=mn\imtrm  thickness of thc  propellcr  blade  at  thc 
appropriate  radius in inches  (ccntimctres), 
(1 )  "P".- in the case of a fixed pitch propellcr. the  propcllcr 
pitch in  feet (metres) at  the  appropriate  radius  divided  hy 
thc  propcllcr diarncter. or in the cabe of a  controllable pitch 
proptllcr. O 7 time\  the  nominal pitch in  fcct (metres) 
divided by the  propellcr  diametcr, 
(R) "H"-= the  maximum  shaft  horsepower  available  for  that 
propcllcr, 

LE2 - ___ 
S(0.65 + 0.7P) 

27000 

( 'rNH 

LE2 -- - 
S(0.65 + 0.7P) 

h )  danu I C  cag des  hélices i pas  variable,  pour  une  distance 
mcsurfe  depui\ le centre  du  moyeu  égale à 3 5  pour cent 
du rayon 

LE2 -- - "_ f 230M centimètres3; et 
S(O.65 215 + O.7P) ( 'rNH ) 

dan\  lesquelles 
t l )  * I . *  e41 en po~rccs  fccntimktre\)  la  largeur  déployi-e 
d'une co~lpc  circulaire d'me aile d'hélice au  rayon  appro- 
Fric. 
(3) a t 3  est I'épaisscur maximale  en  pouce\  (centimètres)  de 
l'aile dc I'hflice au rayon  approprié, 
j )  a i 's  est. dans le cas d'une  hélice à pas fixe, le pas en 
pieds (mttrcs)  air rayon  approprié  divisé  par le dinmttre 
dc I'hdicc. ou, dan\ le cas  d'une hélice i pa5 variahle. I C  
pas nominal en pieds ( r n h e s ) .  multiplié  par 0.7 et divis6 
par I C  diamttre  de I'hClicc. 
p )  - H .  est In puiswnce  maximale  sur I'arhre qui peut Ctrc 
transmise :I I'htlice, 

- '  1174 .. 
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III) "5" thc u1tiln;ltc tcn\ilc \ t ~ c r \  ( I I  the In;l(crial of t l~c 
p~opcl lcr hl;dc i n  poundr per sc111;1Ie I nch  (hilt)Kr:ltn\ pel 
hquilrc tnillilwlre 1. 
t i )  "hl" the icc lorqltc ;I\ JctclIninetl in accordance with 
wction 3 of this Schcclulc. 
ci)  "K": propcllcr Icvolrltion.; per nlinute at the  maximum 
\haft  hurrcpowcr ;Ivailahlc fur th;tl propeller; xnd 
( X  ) "N"~nun1her  o f  hl;ldc\. 
( 3  ) The propeller hlatlr thick.nc\\ at 9 5  per cent of the  radiw 

mc;~surcd I I . ~  the centre of  the bo\\ \h;lll not he I C ~ S  than 
that determind Iron1 the folluwinC rorlnulae for a ship of 
the  app1opri;tte  Arctic (.I:I\\: 

I t r )  f o r  an Arctic C 1 . w  II). X .  7. 6 .  4. 3 UI 2 &hip 

t -. (0.7X7 i- 0.0241)) \ 7070O/S inclw. 01- 

1 - (20 + 2D) \ '  50js n:illin?clrcs; :1nd 
" 

t h )  l'or an Arctic Clar.; I A  or I \hip 
" 

t 7 (0.591 + 0.0211)) \ '  707W/S inches. or  
t - (IS 1 2 D )  \ SO/S millinictrcs; 

- 

where 
( c )  "t"= thichnesb of blade in inche?  (rnillirnetres), 
( c f )  "D"--diameter of propcllcr in feet (metres).  and 
( e )  'Y=-  ultimate tensile stress of the  material of the  pro- 
peller blade in pounds  per  square inch (kilograms per square 
millirnetre). 
( 4 )  The  strength of the  mechanism i n  the boss of n con- 

trollable pitch propellcr sball he c m  and  one half  timcs the 
strrnpth nf one o f  the  blades  whcn a load is applied  at ninc- 
tenths of thc radirr.; from the centre of the boss in the weahet  
direction of the blade. 

Shflilirrg 

6. ( 1 )  Subject . l o  subscclion ( 2 )  and section 9 of  this 
Schctlrllc. the  diameter of a screw  shaft of cvcry  Arctic  Class 
\hip  \hall nut  he lc\s  than  that  Jcrived  from  the  followinfi 
formulae: 

( ( 1 )  i f  the cliamctcr o f  thc  propcllcr boss is one-qrlnrtcr of 
thc  dlantctcr uf the propeller or less, 

Screw shaft  diamctcr 

= 1.08 ;i su WTZ inches (ccntitnctrcs); or 
SY 

( h )  if the  diamcter of the  propeller boss is greater  than  one- 
qnartcr of thc  dlamcter of the propeller, 

Scrcw shaft  diameter 
.~". " 

= 1.15 ;I %)?!? inches  (ccntimctres); 
SY 

where 
( c )  "Su"== the ultimate tensile stress of the material of the 
propcller blade in pounds  per  square  inch  (kilograms  pcr 
square  millimetre). 
( d )  "Sf-= the yield stress of the  material of the screw  shaft 
in  pound\ per square  inch  (kilograms  per  square  nlillimctre), 
and 
( e )  "WT'"= in the  care of the  formula in paragraph ( a )  the 
value derived  from  the  formulae in paragraph 5 ( 2 ) ( a )  of 
thi, Schedule  and in the c a x  of the  iormula  in  paragraph 
()I) the value deri\ed from the  formulae in paragraph 5 ( 2 )  
( b )  of this  Schedule. 

I291 

Arbres 

6 .  ( 1 ) Sous  réserve  des  dispositions  du  paragraphe ( 2 )  et 
de l'article 9 de la présente  annexe. le diamètre  de  l'arbre 
d'hClicc de tout navire  de la cote  arctique ne doit pas être 
infélicur h celui  qui rC\ulte de  l'application des formules 
suivantes: 

n )  si le diamètre  du  moyeu  de  I'hilice est égal au quart 
de  celui  de l'hélice. ou moindre. le diamètre  de  l'arbre 

porte-hélice sera 

= 1.08 --__- 7-y. Su pouces  (centilnetres); ou 

h )  si le diarnPtre  du  moyeu  de l'hélice  est supérieur  au 
quart de celui de l'hélice, le diamètre de h b r c  

porte-hélice sera - 
1.15 7 SuLE2 pouces  (centinletres); 

SY 
dans  lesquelles 

c )  *SU. représente la résistance  limite à la traction  en  li- 
vres  par  pouce  carré  (kilogrammes  par  millimètre  carri). 
du matériau  dont  sont  faites les ailes  des hélices. 
d )  aSym représente la limite d'élasticilé, en  livres  par pou- 
ce  carré  (kilogrammes  par  millimetre  carré),  du  matirim 
dont est fait  I'arhre d'hélice, e t  
e )  =LE'*. dans le cas  de  la  formule  de  I'alinfa a ) ,  rcprf- 
sente  la  valeur tir& des  formules de 1'alini.a 5 ( 2 ) t r )  de !a 
prébente annexe et, dan5 le cas  de l a  formule  de 1'alini.a / I ) ,  

la valeur tirCe de la formule  de I'alin6a S ( 2 ) h )  dc la vi.- 
sente  annexe. 
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( 2 )  Where  the  diameter of a  screw  shaft when calculated 
by the  appropriate  formulae in subsection ( 1  ) is less than  that - of a  screw  shaft  required  by  the  appropriate  formulae in the 
Steamship  Machinery Construction Kegulotions, the  diameter 
of the  screw  shaft  shall  not  be less than  that  required by those 
Regulations. 

I ( 3 )  When  calculations  are  made to determine  the  diameter 
of the intermediate  shaft in order to determine  the  diameter 
of the  screw  shaft for the  purposes of subsection (2) .  the 
diameter of the  intermediate  shaft need  not be  increased as 
required in section 7 of this  Schedule. 

œ 

(4 )  Where  carbon or low  alloy steel is used for the  construc- 
tion of a  screw  shaft,  the  material  shall 

L ( a )  be  subjected to a  Charpy  V-notch  test  at IS-" Fahrenheit 
( -  10' Centigrade) ; and 
(6)  have an  average  energy  valve of not less than 15 foot 
pounds (2.1 kilogram  metres). 

7. ( I )  Subject to subsection ( 2 )  and  section 9 of this 
Schedule.  the  diameter of the  intermediate  and  thrust  shafts 
for  an  Arctic  CIa\s  ship set out in Column I of an item of the 
Table  to  this  section,  shall he determined  by  the  appropriate 
formula in the Stcwmship hluchinery  Construction  Regulations, 
and  the  diameter  determined by that  formula  shall  be  increased 
by  the  amount  shown in Column 11 of that  item. 

I 

L 

c. 

TABLE 

I Column I 
T 

Column 11 

Percentage of Increase 
Item  Arctic class in  Diameter 

I 

1 1 

2 1A 

- 3  2 
4 3 
5 4 

- 6  6 and 7 
7 8 and 10 

No Increase 
4 

8 
12 
15 

20 
20 

LI 

(2) Notwithstanding  the  requirements  of  subsection ( l ) ,  
the  diameter of the  intermediate  and  thrust  shafts need  not 
exceed 0.85 times  the  diameter of the  screw  shaft  determined 
by section 6 of this Schedule. 

Gearing 

8. (1) Subject to section 9 of this  Schedule.  where  gearing - is fitted between  the  engine  and  the  propeller  shafting of 3n 
Arctic  Class  ship  set  out  in  Column I of an item of the 
Table to this  section.  the  gearing  shall be designed and  con- 
structed to transmit, in addition to  the  maximum  torque  that 

.I the  engine is able to develop,  the  percentage  increase  in  torque 
that is set out in Column I I  of that  item. 

*/". 1876 

( 2 )  Lorsque le diamètre  de  l'arbre d'hélice calculé au 
moyen  des  formules  correspondantes  du  paragraphe ( 1 )  est 
inferieur i celui que  prescrit par les formules  appropriées le 
RPglcnlent  sur lu construction des  machines de navires ri 
wpertr. le diamctre  de  l'arbre  porte-hélice ne doit  pas  êIre 
infhrieur B celui  que  prescrit  ledit  règlement. 

( 3 )  Lorsque  des  calculs  sont  fails  pour  déterminer le dia- 
mètre  de  l'arbre  intermédiaire afin de  pouvoir  déterminer  ce- 
lui  de  l'arbre d'hélice aux fins des  dispositions de l'article (2). 
il  n'y a pas lieu d'augmenter le diamètre  de  l'arbre  intermé- 
diaire  comme le prescrivent les dispositions  de  l'article 7 de 
la  présente  annexe. 

( 4 )  Lorsqu'un  acier  au  carbone ou à faible  teneur  en  mé- 
taux  d'alliage  est utilisé pour  la  construction  d'un  arbre d'hé- 
lice. le matCriau devra 

a )  être  éprouvé à 15' Fahrenheit (- 10" Celsius)  au  pen- 
dule  de  Charpy  (barreau  entaillé);  et 
h )  présenter  une  valeur  énergétique  moyenne d'au moins 
15 livres-pieds (2.1 kilogrammètres). 
7. ( I )  Sous réserve  des  dispositions  du  paragraphe (2) et 

de l'article 9 de  la  présente  annexe,  le  diamètre  de  l'arbre 
de  butée d'un navire  de la cote  arctique visé à l'un des ar- 
ticles du  tablcatl  ci-après,  dans  la  colonne 1, doit  être  dé- 
terminé  au  moyen  de  la  formule  appropriée  du Règlement sur 
la construction des machines  des  navires à vapeur, et le 
diamètre ainsi déterminé  doit  être  augmenté à raison  du pour- 
centage  indiqué  dans  la  colonne  II,  en  regard  de  cet  article. 

TABLEAU 

Colonne 1 Colonne II 

Pourcentage  d'augmen- 
Article Cote  arctique  tation du  diamètre 

1 1 Pas d'augmentation 
2 1A 4 

3 2 8 
4 3 12 

5 4 15 

6 6 et 7 20 
7 8 et 10 20 

(2)  Nonobstant les prescriptions  du  paragraphe ( 1  1, il ne 
sera  pas nécessaire que le diamètre  de  l'arbre  intermédiaire  et 
celui de l'arbre de  butée  excède 0.85 fois  le  diamètre  de l'sr- 
bre d'hélice  défini à l'article 6 de  la  présente  annexe. 

Engrenages 

8. ( 1 )  Sous réserve  des  dispositions  de l'article 9 de la 
prksente  annexe,  lorsqu'un  engrenage relie le moteur à l'arbre 
d'helice d'un  navire  de  la cote arctique visé à l'un des  arli- 
cles du  tableau  ci-après,  dans  la  colonne I ,  l'engrenage  doit 
être conCu et  conrtruit pour transmettre,  outre le couple 
maximal  que le moteur  peut  produire,  l'augmentation  en 
pourcentage  du  couple  moteur  qui est indiqué  dans  la  colon- 
ne II, au  même  article. 
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Column I Colunm I l  

Percentage of Increase 
Item Arctic Class in Torque 

I I J5 
2 I A  I5 
3 2 30 
4 3 50 
5 4 60 
6 6 and 7 IO 
7 8 and 10 1 0 0  

Deep  Submerged  Propellers 

9. Notwithstanding  the  requirements of sections 5 to 8 of 
this Schedule.  where, in the  case of an  Arctic  Class  ship 
set out i n  Column I of an item of the  Table to this  section, 
the  propeller tips at  their highest  point are  not less than the 
distance set out in Column I I  of that item hclow  the lightest 
operating  waterline of the  ship,  the  construction of the  pro- 
pellers,  shafts  and  gears need  not be stronger  than  that  re- 
quured for an  Arctic Class 3 ship. 

TABLE 
- -. - - ". 

" .. "" " " 

Column I Column II 

Minimum  Distance in 
Item Arctic Class fcct (mctrcs) 

1 4 10 (3.05) 
2 6 1s (4.57) 
3 7 17.5 (5.34) 
4 8 20 (6. IO) 
5 10 25 (7.63) 

- - 

Coolirrp U'uwr Arrutt,ycttlor/s 

10. ( 1  ) Every  Arctic  Class  ship  shall he provided  with at  
least one <ea bay o r  tank  from which cooling  water  for 
machincry  that is esbential for the  propulrion of thc  ship may 
tw drawn. 

be 
( 2 )  The sea hays or tanks described i n  subsection ( I  ) shall 

( a )  located as close to the keel as practicable;  and 
( h )  be supplied with water  from  more  than  one sea inlet 
h O X .  

( 3 )  The sea inlet boxes  descrihed in paragraph ( 2 ) ( h )  

( 0 )  be fitted on each  side of the  ship; 
( h )  each  have  an  area  open to the sca of at least six 
times  the  total  area of the  pump  suctions  served by the 
sea  bay;  and 
( c )  he  connectcd  to the sea by pipes, valves and  a  straincr 

shall 

1311 
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Colonnc I Colonne I I  

Pourcentage d'augmen- 
Article Cote  arctique  talion  du  couple 

1 1 15 
2 IA I5 
3 2 30 
4 3 50 
5 4 60 
6 6 e t  7 70 
7 8 et 10 100 

Hilices proiondes 

9. Nonobstant  les  prescriptions  des  articles 5 à 8 de  la 
présente  annexe,  lorsque.  dans le cas  d'un  navire  dc la cote 
arctique visé à l'un des  articles  du  tableau  ci-après  dans la 
colonne I .  la distance  entre  le  point le plus  élevé que les 
bords d'ailes des  hélices  atteignent  et la ligne de  charge 
maximale  du  navire n'est pas inférieure b celle qui est  indi- 
quée  dans la colonne II  du  tableau  au  même  article, i l  n'est 
pas nécessaire que  les hélices, les  arbres e t  les  engrenages 
soient plus résistants  que  ce  qui est prescrit  pour un navire 
de la cote  arctique. 

TABLEAU 
- "- ___". -_ 

Colonne I Colonne II 

Distance  minimale  en 
Article Cote arctique  pieds (mètres) 

1 4 10 (3.05) 
2 6 15 (4.57) 
3 7 17.5 (5.34) 
4 8 20 (6. IO) 
5 10 25 (7.63) 

Circuits d'wu de  relroidissemenl 

10. ( 1 )  Tout navire  de  la  cote  arctique  doit  être  dot6 d'au 
moins une cnisw ou un réservoir d'eau de  mer d'où peut 
Gtre aspiréc l'eau de  refroidissement  des  machines  qui  sont 
indispensahles à la  propulsion  du  navire. 

( 2 )  Les caisses ou réservoirs d'eau de  mer  mentionnés au 
paragraphe ( 1 )  doivent  itre 

1 1 )  placés aussi  prks que possible de la quille; et  
I I )  a1iment.b par  plus  d'une prise  d'eau. 

( 3 )  Les  prises d'eau  mentionnées b l'alinéa ( 2 ) h )  doivent 
a )  être  installées  sur  chaque  bord d u  navire; 
h )  avoir  chacune  une  section égale b six fois au  moins  la 
section totale des  tuyaux  d'aspiration raccordk i l a  citirw 
d'cau de mer: e l  
c . )  êtrc  raccordée5 :I l a  caisse  d'cau de mer  par des ~U): ILIX.  

dm robinets et une crépine  de  facon que la crépinc p u k w  
être  isolte de la  mer et de la caisw  d'eau  de  mcr. 1.:) 

I X77 

c 



- 305 - 

4, V )  tll:lt tllc str;tincr m;ly hc shut oli from  the sea and  from scction transversalc  de  ces  tuyaux.  de  ces  robinets et de 1.1 
the \cil htly ;,d the  cro\s \cction;rl ;trc:j of such p~pes.  valves crépinc ne duit pas &re  de  moindre  dimension  que 13 

and str;rirlcr h a I l  Ir not Icss than the total area of the  pump hection totalc dcs  pompes  d'aspiration  raccordées à la 
\uctitrn\ \crvcd hy the sea hay. 
I I .  I I 1 l:vcry \ea w;Itcr pump i n  an Arc?ic Class ship 

1h;lt provide\ \ea wuter I I I  nlachiclcry essential for  thc  propul- 
sion 111 thc ship \hall he able t ( ~  draw \ea waler  directly  from 
the h;ty or  tanh  dcscrlhcd i n  subxction lO(1 ) of this 
S;hcdulc. 

( 2 )  I he dc\iFn f low velocity of w a  water  through  the  suc- 
tion p ~ p c  IO any pump dcscrihcd l n  wl~wction ( 1 )  shall no1 
bc morc: th:rn 400  feel pur minulc. 

( 3  J Cr()\\  connection\  shall be provided  from  the  over- 
board  discharge pipe3 from the machinery  referred to in sub- 
section ( 1 ) ancl such  cross  connections  shall he 

( a )  connected to the pipe between the valve on  the sen inlet 
b o x  and  the  strainer; 
( h l  of the Lame bore as the  overboard disLharge pipe;  and 
( c )  proLidecl with n suitable system of valves SO that  the 
water  may be re-circulatcd. 

12. ( I  ) Every  Arctic Class ship  that is propclled with en- 
gines  that  are  started hy compressed  air  shall  he  provided with 
not le\$ th;ln two  air receivers and  the total capacity of the 
air receibcrs shall he sufficient to proviclc, without  replenish- 
ment. air frtr  

( a )  twcI\e  \tarts in thc case o f  a $hip with  rcversihlc 
cnginn; o r  
( I l )  six \tarts in the ca\e ( I I  a \hip with non-revcrsihlc 
crl~lrlc\. 

( 2  I ' I  hc crJrnprc\scd :tir required in whscction ( 1 )  shall he 
provided hy nulre th;tn t111c indcpcntlenlly  drivcn air  com- 
prc\sor  and  thc  air cctmptc\slrr\ shall h:tve suflicicnt apac i ty  
to chargc thc air  rccciucls flom empty to nlaximum pl-cssure 
in not morc t h m  30 mintltcs. 

( 3  b The  capacity of the hmallc\t air  compresor  required 
by suhzrction ( 2 )  sh.rll twt be Icjs than  Iwo-thirds of the 

c a i w  d'eau de mer. 
I I .  ( 1  ) Chaquc  pompe  qui  alimente  en  eau  de  mer les 

machine\  indispcnsablcs à la  propulsion  du  navire  doit  pouvoir 
aspirer l'eau dircctcment  de  la caisse ou du  réservoir  mcn- 
lionné  au  paragraphe IO(1) de  la  présente  annexe. 

( 2 )  La vitcscc d'écoulement prCvue de l'eau de  mer  dans 
le tuyau d'aspirirtion de  toute  pompe  mentionnée  au  para- 
graphe ( I ) ne  doit  pas  dipasser 400 pieds i la  minute. 

( 3 )  Des raccordemcnts  traversiers  doivent  être  ftablis  entre 
les tuyaux de déversement à la mer  des  machines  mentionnees 
au paragraphe ( I ) ,  et  ces  raccordements  traversiers  doivcnt 
êtrc 

n )  raccordé3 au tuyau entre le robinet  de  la prise d'eau à 
la mer et la crépine; 
h )  du  meme  calibre  que le tuyau de  déversement à la 
mer: et 
c )  dotés d'un enscnlhle  convenable  de  robinets  qui  permct- 
tront  de  fairc  recirculer l'eau. 

Dispositifs dc dPmarroRe à /'air  comprimi 

12. ( I )  Tout navire  de la cote  arctique,  propulsé  par  des 
moteurs  dont le démarrage se fait i l'air comprimé, doit Stre 
muni d'au moins deux recipients  d'air  comprimé  d'une  capa- 
cit i  globale suffisante pour  fournir,  sans  recharge, l'air ni" 
ccssaire 

I I )  h douze  dfmnrtxgcs  dans le cas d'un navire B moteurs ii 
renverselncnt de marche; ou 
h )  i six démarrages  dans le cas d'un navire à moteurs  dont 
I s  marche nc peut être  renversfe. 
( 2 )  L'air cornprim6  prescrit  au  paragraphe ( I )  doit  être 

fourni par plusieurs  compresseurs d'air indcpendants et assez 
puisxlnts  pour  mettre les recipients vides d'air  comprimé sous 
pression  maximale  en 30 minutes au plus. 

( 3 )  La capacité du plus petit  des  compresseurs  d'air  que 
prescrit le paragraphe (2)  ne  doit  pas  être  inftrieure aux 

capacit), o f  thc Iargeht itlr compresor.  deux  tiers  de la capacité  du  plus  grand  des  compresseurs. 

c 
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