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ABSTRAGCT

ARCTIC HABITAT
K.G. TERRISS

Submitted for the degree of Master of Architecture in the Department of
Architecture on in June, 1958.

- A study of the problems of providing the physical framework for amensble
family living and community life at contemporary standards under Arctic
. conditions, and the application of these findings to a site in the
Canadien -Arctic.

Under both international and national pressures the Arctic is now in a
stage of rapid development and settlement as one of the last frontiers
of the world. One of the basic requirements for the successful develop-
ment of these regions and the foundation of a stable economy is the
establishment of contemporary communities,

This thesis investigetes present and past settlements of the Arctic for
lessons in the development of contemporary standards of Arctic living,
The basic problems are:

socio-psychological - berren, monochrometic landscape
- isolation
- winter night and summer day
- individual end femily privacy bsl-
enced with community life

physical - permafrost in reletion to utilities
and foundations
- low temperature in relation to insula-
tion and condensation
- wind and snow drifting
- construction techniques and timing.

These are enalyzed in their relation to the problems of contemporery
family 1ife.

The results of this study are synthesized into the physical plan for the
“housing and closely related community fecilities for Frobisher Bay on
Baffin Island in the Canadian Eastern Arctic. This small outpost is
being rapidly trensformed into & town of 4,000 people to support a vital
re-fueling and stop-over airfield on commercial trans-polar flights.
Within the framework of the general »nlan for the town the housing will be
designed in terms of basic units for varying needs, and the relationship
between the units and the other aspects of the community. The provision
of high quality housing snd community facilities will be considered in an



attempt to offset the inconvenience of Arctic life end thereby stabilize
the community by reducing populetion turnover. The objective of the
thesis will be to resolve the problems of the physicel design of the
units under the special circumstences-of Arctic life,
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BIRDS IN A TREE—IMPRESSION OF CARVER WHO HAS NEVER SEEN A TREE—ITTORCHIAK, FROBISHER BAY, BAFFIN ISLAND




A Spacé of aﬁful, inhumen beauty, an unbelievably subtle undulation of
colour and form,

R.A.J. Phillips

The Canadian north’is one of the last grest undeveloped regions on
this globe. Theré are few other parts of the world of great size
thatbhave not been occupieéb-ineofar as they ere cepable of it -
and to & substantiél degree exploited. 1In a large degree it is the
tantalizing possibilities - the great uncertainties end obscurities -
of this tremendous area at the top of our continent that. leads us to
wonder what the future has in store féf this country as & whole. For
much of the enswer to the national riddle depends upon the prospects

~ of the north.

\ R.G. Robertson
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SURVEY

Histofical

In order to state the limits of this thesis it is necessary to define
the geographical area referred to as 'arctic'. Generally speaking the
broad term can be subdivided into three zones; sub-arctic, arctic and
polar. These are not divided by convenient lines of latitude but are
usually defined by climatic conditions which vary with the geographicel
Peatures. The distinction between polar and arctic is not rigidly set
end is of less present importance .than that between arctic and sub-
arctice This boundary is generally agreed to be the S0°F summer iso-
therm,‘that is a line north of which the mean temperature of the warmest
month is less than 500F; proviéed that the mean temperature for the
coldest month is not more than 32°F.1 This line has considerably more
than a theoretical meahing sincevit roughly corresponds to the northern
limit of trees and the southern limit of continuous permafrost. Older
‘authorities also used it as the northern limit of possible cultivation.
FTomvthe map it can be seen that the most extensive areas is in the

| Cenadian Arctic Archipelego and Hudson Bay regions. The mastery of this
environment then is of proportionately greater importence to Canada then

to any of the other arctic countries.

The environment assumes certain characteristics which cen be generalized
for the entire arctic area although there are many local variations. The

principal climetic control is of course the latitude with its resulting

L Kimble, G.H.T., and Good T., edited, Geography of the Northlands, The
American Geographical Society and John Wiley & Sons, Inc., New York, 1955.

pp. 2-3.
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2.
sqlar conditions. At the Arctic‘Circle there is one day of continuous
darkneés et the winter solstice and one dey of continﬁous deylight at‘
'ﬁhé summér solatice, with correspondingly inc;eaaing contrasts toward
the pole. This leads to the principal feature that of little or no solar
radiation during the winter and days of continuous radiation during the
summer,

"From the first week of June to the second week of July the earth

receives from the sun more heat per scuarg mile per day in the

north polar regions than in the tropics. "2
~ The summer heating effect is however reduced by the obliquity of the
rays aﬁd the resultant thickness of the atmosphere they must penetrate.
This low angle of the sun even in June is one of the most vital dif-
ferences from temperate latitudes. The temperature is reletively con-
stant over the entire area, especially during the summer, due to the
large water areas., There is a general decrease of mean annual low
temperature toward the pole due to the absence of winter solar radiation
but the lowest recorded temperatures have all occurred in sub-arctic
contiﬁental areas. The mean daily January temperature varies from
-20°F %o -30°F and the mean July tempersture between 40°F to 50°F.5
There is however the possibility of frost generally during any of the
summer months; In terms of precipitation the arctic is a desert with
from 10" to 15" per year. This is principally snow but even at the pole
rain falls during the summer ﬁonths. The snow is light and powdery and
blows easily into drifts often exposing barren rock even in midwinter.
This blowing snow often creates a phenomenon known as "white out" in
which the horizon is lost and distance judgement is almost impossible,
QStefanssoh, V., The Northward Course of Empire, Hercourt Brace & Co.,

New York, 1922, p.72
5Geggraphy of the Northlends, op.cit., pp. 73-T4.




The moon is the sky’s only illumination from November to January when the whole Arctic turns midnight blue.




The pale winter sun, hidden for three months, emerges briefly at 2:30 p.m. on a violet afternoon late in January.




ual midnight of November turns Arctic into dead world of Prussian blue.




Barren Lands: February













‘WINTER. The whole world becomes a monochrome of whhc
where snowhouses blend with frozen ocean and white hil :




3
'The ﬁisual landscape is bleak and bafren verying from prairies to mountains
with nothing growing more than dbout one foot above the ground. Although
a greater part of the year it i; a more or less continuous sea éf white
.ovef the lend and frozep watef areas, in the{brief summér there is a
colourful bgrgﬁ of alpine flowers, mosses and sedges.4 One of the princi-
pal cbaracterisiics of this plant 1life is its slow growth and precarious
existence‘within,the temperature cycle and ground coﬁditions. This
landscape is generally referred to as arctic tundre, and its extent
" follows quite élosely the area defined as arctic. Another related charas-
cteristic is the presence of permafrost or permanently.frozen ground.
. During the summer months the top layer, approximately > feet, thaws but
the ground bélow remains perennially frozen to a tremendous depth. This
condi%ion'creates‘anAimpefvious layer which during the summer prevents
the absorption of natural moisture creating a very wet and unstable
ground condition. For this reason and the freezing of the ses, lakes and
_rivers allowing‘easy transportation the winter months are preferable to
the damp, uncomfortable sﬁmmef.5 Insect life is not as prevalent as in
the sub-arctic due to the 1onger winter but the extensive water areas
create éomewhat of a mosquito and fly.problem. Animal life is, hOWevet,
quite abundant ranging from migratory birds to silver fox, musk ox,
caribou, asnd polar bears. The sea is rich in fish, seal, and walrus as
well as the normal marine plant 1life at lower deptha,6 Although this mey
| éeem an austere region there is an enéouraging sign in the recent rise of

7

winter temperatures since 1885 and especially since 1920.° This has lead

"hGeography of the Northlands, op.cit., Chapter 5

DSheleanyak, M.C., Across the Top of the World, Navy Department,
Yashington, D.C., August, 1947

SGeography of the Northlands, ov.cit., Chepter 6

Tbid., p. 81




4,
to the retreat_of-arcti&tsea ice and glacieré and the poleward migration
of cbdfiah.and herring. Such = phenomenon"hoids éncouragement since
only a few degrees rise in tempgraturé is véry significant in the biolo~-

gical life and climatic conditions.,

_ Within tﬁislrégion there has developed a circumpolar culture founded on
cbmmgn'envirénmental problems and on cultural and ethnic miiture gaining
momentum through modern édmmunications and diffuaion.a- The earliest
inhabitaﬁts of'the North American-#rctic a?e the Eskimos who migrated
some 2,000 years égo from Central Asia, considerably after the main move-
ments of the North American Indiens. Contrary to what might be the
first aasumed; it is now felt that the Zgkimo came into the arctic of
| his own volition because of the excellent conditions for hunting and
herding. It was an inviting region to those who could master the tech-
niques Gf'living. The Eskimo in North Americe is really the only true
arctic native since in Asia and BEurope the arctic is really only a fringe
of the sub-arctic énd consequently not so clearly defined. Life was
aevérely determined by climate; a limited supply of materials, enforced
leisure time, and an economy based on hunting, fishing, and reindeer
herding. In this nomadic existence the rigors of survively created an
.emiﬁinently suitable.code of ethics and an attitude toward life which
Christian civilisation from a kinder enviromment has often found strange.
‘Gﬁlturally théy stopped short of metals end agriculture but reached a
high development in the arts. The degree to which the aboriginel
culture was adaptéd to the envirorment may be gauged by the fact that no

where else has modern civilisation been forced to abandon so many of its

BIbid., p. 155
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own techniques in favour of the eboriginal.

Naturally under nomadic life little permenent hebitation was created and
only in the sub-arctic was any fbrm of permanent community developed. '
Tents, of cburse, were the netural shelter during the summer. These were
generally éf skins or bafk in a conical form over poles and soﬁetimes
were developed as a tent within a tent for colder conditions. During

the winter the most common form of dwelling was the partly underground
earthen hut; The well-known hemispherical snow house is common only to
.oné region of Canadian Polar Eskimos and although seemingly complex wes
;ften only a relatively tempofary structure, With the suitable snow
conditions and two or three skilled men one could be erected in less than
an hour. In areas with farily good hunting and fishing semi-permanent
.wint;r gettlements were built, consisting of groups of ice houses. 1In
one instance three ice houses, each containing'two femilies, opened off
a central "lobby" which was 12 feet in diemeter. Thie allowed both &
1imit;d private and a communai 1ifa.9 The two types of dwellings
‘illuatrate two of the fundamental techniques developed. The first is

the reduction of exposure to the wind by either digging into the ground
or by heaping earth or snow around the sides. Wind was also excluded by
the careful placement of the entry and the use of a devioﬁe passagevay.
Secondly, is the principlé of the entry from below, in these cases, by
tunnelling, to prévént cold air from 1itefa11y "falling in", Within the
dwelling side benches for sedentary activities and sleeping further
raised the occupants into the warmer air strata.lo These extremely

9de Poncins, G., Kabloona, Reynal and Hitchcock Inc., New York, 1941

1OStafanseon, V., Arctic Manuasl, The MacMillan Company, New York, 1944,
Pe 146 ' ’




6.
cramped quarters are also very easy to heat, especially the snow house,
because its hemispherical shape reflects the heat.. A small whale oil or

blubber iamp was often sufficient.

Such was the state of the Eskimo before contect with the white man; a
rugged but well adapted, advanced stone age civilisation. The more temp-
erate civilisations heve entered into the northern‘lands, sub-arctic and
arctic, for various reasons..® Probably the primary being the early folk
wanderings. These were the result of both populgﬁion pressures and &

12 Western civil-

general northward swing of the centers of world culture.
isation has steadily moved northward a3 the means of controlling winter
climate, better buildings and better heating, have been perfected. This
has made life under these more rigorous conditions possible with a sur-
plus of energy over and sbove subsiétence aveilable for exploitation.
The earliest such advances Were probably before the birth of Christ as
witnessed by the accounts of the Greek, Pytheas, who presumably sailed
past Iceland to within sight of Greenland sbout 325 B.C. He was not
crgdited sincé his findings did not support the Pythagorean concept of
“the world in which it would be impossible_to live in that frozen zone.
The next recorded vénturas seemed to be those of the Irish to Iceland in
the 6th century A.D., followed by the.Norsemen around 850 A.D. By 930
) A.D. Iceland was a republic and in the 10th and 12th centuries southwest
Greenland was colonised, In the 13th centur& Greenland was.a colony of

Norway with a population of 8,000 to 10,000, The transition from the

rugged coast of Norway would not have been too drastic and a very similar

1}Geography of the Northlends, op.cit., Chapter 8
123tefansson, V., The Northward Course of Empire, op.cit.
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culture arose, generelly besed on fishing. The buildings were usually
.of istone or sod, in the native tradition with roofs of wood, either
cpilected as driftwood or brought from Newfoundland. Early buildings were
one large hall as big as 52 x 16! butilater they were subdivided for ease
of heating.13 Undoubtedly meny voyages were made onto tﬁe North American
continent as far south as the Boston area and reportedly into Minnesotsa
ﬁia fhe Hudson an and the Red River, However, due to circumstences in
: Scandinavia,'this flourishing colony was cut off from all communication
and whén they tried to re-establish contact to bring the Reformetion to
them in the 1500's nobody was found. Preéumably due to the lack of
adoption to the native food and enviromment the colony either died off
or was gradually‘absorbed into the Eskimo -culture for survival., Con-
sequently thé inhabitants now are generally referred to as Greenlanders
end not Eskimos. The colony, however, established the first link with

southern progress and introduced iron and agriculture to the Eskimo.

The arctic fringe of Eurasia rémained relatively untouched until around

the 16th century when the Russians begen some colonisation in the west.
They gradﬁally movedveast and north to establish Tqbolsk in 1590 and
Iruktusk in 1673. Some trading developed and in 1648 there was trade
between Furope and Chine through the Arctic Ocean and river routes although
the northern coast was not completely mapped until about'1750;14 The

| quest for furs brought Russia into the North American Arctic in Alaske
around 1750. However, they were never very active and ellowed the U.S.A,
later to purchase Alaska.

15Stefansson, V., Greenland, Doubleday, Doran and Company, Inc.,‘New York,
%2g§olka, H.P., 40,000 Ageinst the Arctic, William Morrow and Company, New
York, 1937
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; The archipelago of Svalbord, including Spitsbergen, although presumably
known as-eaily’as 800 A.D. was rediscovered in 1590 when itvbecame an
important spétion for the whaling'fleeta.‘ It wes used by the Basque;,
Dutech, English, Scandinavians.and Russiens and had communities of sevefal
%housand peOple.v More-recently the mining of coal has become iﬁporﬁant

and it remains the most northerly settlement in the world.

With the-Spanish_ahd Portugehe preventiﬁg them from reaching the riches
of.the'orient via the southern route, the English mede several attempts
to discbver‘the North West Passage. Although the voyages of such men as
f?obisher, Hudson,.and Baffin during the 16th end 17th centuries, were
unsuccessful, their efforts did incfeaée the knowledge of the North
American Arctic. By land from the British.ﬁorth American colonies further
explorations, such as Hearne's across to COppermiﬁe and MacKenzie's to
the mouth of the river bearing his name, fﬁrther.opened up the land area
of the arctic. In 1845 Sir Jomn Franklin lead a British expedition to
try again for the North West Passage. After two years without a Qord, a -
large scale search was carried out which added greatly tb the known area
_of the arctic archipelago. However, the news of the grisly fate of the
éxpedition deterred cbmmercial exploitation and the arctic remeined
'relatively untouched. It was not until 1940 that the North West Passage

was completed by Roeld Amundsen.

The earliest modern scientific exploretion wes begun in the femous Russian
Great Northern Expeditions, 1733-1742, but the first large scale project
was the "Internetional Polar Year", 1882-1883. A ring of correlated

observation stations were set up around the arctic and sub-arctic to
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provide comparative deta. Fifty years leter, 1932-1933 a second "Inter-
national Polar Year" further increased the‘base of scientific observations.
It was dﬁring this_era.thaﬁ the arctic became the objéct of & number of
daring exploration“and'internatiﬁnal rivelries, climaxed by the conquest
of the North Pole by Peary, 1909. After the major are-as'had been "dis-
4covéred" the emphasis has been in terms of long-range and detailed research.
_More recently the need for accurate weather forecasting data has lead to
the establistment of many weather stations since the érctic is the origin

of many of the northern hemisphere climatic controls,

While the more official voyages and expeditions were advancing the
frontier of knowledge, the commercial interest gradually moved into the
arctic, Whalers~and fur treders were thé chief exploiters aﬁd it was
the latter who pushed the frontier back in both Siberia and northern
Canada. ihe Hudson's Bay Compeny established dominion over a considerable
area .of the.CAnadian Arctic with a huge fur trade monopoly. In Canada
the true arctic fur resources were tapped only after 1900 and it was
not until the 1920's that the most northerly islends were officially
occupied to establish sovereigntys Although the earlier white man
‘entering the arctic felt it somewhat "unsporting™ to adopt too many of
:the indigenous techniques of arctic living; in the sense that it took
the "glemour" and "adventure" out of the effort; it was soon discovered
that in order to survive the natives' habits would-ﬁaes to be studied
more cerefully. It was Stefansson who finally established the need for
adapting the natives! techhiques and in doing so was able to do a great

deal of pionéer work in the arctic and dispel many of the misconceptions.
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From earliest times contacts with the nétives heve been almost purely on
ﬁhe besis of commercial exploitation with the subsequent disruption of
the traditional patierné of life and eventually dependence on the trader.
‘Missionaries have'always been active and although they have done much good
work they hgve not always been suécessful in adapting the native to his
né;v“conditions.l5 This fﬁﬁdamental cbnflict of civilisation versus the
stoné_age hag_been handled in different ways by different groups., In
Burasia the netive has generally been absorbed by the expanding population
from the south whereas in North America he has remained relatively free of
the white civilisation physically but of course very deeply affected by
ite.commercial interests. Through a well orgsnised paternalistic
~ approach thq Greenlanders under Danish rﬁie heve probably been the best
£featbd. Tﬁey are almost 100% literate and Greenlénd has fecently become
a provinéé of Dermark -so that political and spcial equality are well
advanced. Caneada, just.now awakening to the vast problem of the transi-
tionlof_stone‘age peoples to the twentieth century, has much ground to

COVOre.

‘To protest thebinequities of the contacts is mcademic since the demage
has already been done. Romentic ideas of leaving the Canadian Eskimo

to his traditional hunting #nd fishing nomadic life are unrealistic

since with their increasing numbers the land will no longer support them
- even at their present deplorable living standérdé.lG The trensition of
these 11,000 people to wege employment in competition with their fellow
citizens is a difficult task, bﬁt it must be done. They have one advan-
15Geogranhy of the Norfhlands, op.cit., p. 179

16Phillips, R.AsJ., An Introduction to the Canadian North, Department of
Northern Affairs and Natural Resources, Ottawa, October, 1957
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OTTAWA (BUP)—Petroleum, | of coal,” the Ottawa geologist
cpﬁiﬂand_ ott!;er minerall D%S- said. “However, I cannot say
Sibilitles in. the Arctic islands| . S
of Canada need only financia] |JUSt how good- the, cagl dsihntil
exploitation  to  beecome a|We have put it to a serjes of
reality, Dr. ¥. O. Fortier said tests.  We also struck @ areas
g‘:ﬁ gt;’f::;y after a 5}‘.1-=é-m0nth that presented very favorable

Ogical survey of the Cana- sed i
dian_ Arctic. g?ln’fhtxons for the drilling of

“The Chnadian Arctic abOundsJ H : - .

§ : G @ said, however, ‘that while
1 a wealth of'coal and oil de- coal and oil*conditions were ex.

posits,” he said in an interview. | ; i
“The thing is, are S toc. tremely - favorable ' i the far

: north, he would not forecast
mereially to the their commercial values,
“We went into the north on

40-year-old vet- it

eran Arctic exXplorer said his|2 ™MaPping expedition,

: - ¢ frankly, our coal and oil find.
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la 'PL.O.’_.T.;.A,TION, B i
anadian’ Arctic Islands

to ferry supplies to the party
from caches, in addition to
Eskimo-driven dog teama{;ﬁ‘f

The geologists went into the
polar regions early in Ap he
last of them return home early
next week, ;

Fortier indicated that he had
a tremendous amount of data
about Canada’s Arectic regions.
“Eventually,” he said, “all of it
will be made known.”

He said he did not find any
Soviet geologist working in the
same area. Eafflier this year, a
group of Russians ventured in
to the approximate area recent-

surveyed 120,000 sguare miles|2'Ven 1o consider at 80y {
of the polar region,
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during our exploration,”

he | and coal there.”
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e L : said the expedition cost $250.-
Will finaice another D that 000. Two helicopters were used
will dwarf anything of the 000 P
kind ever before attempted.”
The entire operation was air-
borne. An advance party took
off from Ottawa in a DC-3 and
established bases along - the
route mapped out by the Ot
tawa geologist.
The main party left Ottawa
for the Arctic later. A DC-3
landed the group and they
travelled’ to within 600 miles
of the pole, filed reports on
coal outereppings and surveyed
the area by magnetometer for
oil. 3
COAL DISCOVERED

The latter instrument was
dragged aeross the skies from
the bellyof a plane, Fortier said.

d the lows and highs
of rocK'strata on both land and
sea.

“We found substantial areas

: 22 ling s imilar to those
of things | very substantial reserves of oil g radar bases similar e

Jointly operated by Canada and
the United States. s

Fortier said ! his expedition
was solely. for mapping the §in-
explored area. ‘He said he was
not sent there by the Canadian
Bovernment to set up sites for
air and radar bases. .




- e
=
=

Challenge fo
Arctic R

iches

Northern Canada

"“Has Vast Buried

Mineral Wealth

A R wmuMwmmmwm
1= Mhm muw mm.
mum 14 i

wumhm i :mmm_mmmmmm
mmm Mmumm_wm*

-

w mmm




11.
tage‘in that they,are'beat equipped to take over the operation of northern
deve10pment.as soon as they master the necessary skills.

"Constitutionally, by nature and heritage the Eskimos are the
logicel humen main stays in the utilization of all the resources
of the arctic.. If they are to be forever pigeonholed as hunters
and trappers and nothing else, pressed into the misgionary mold,
they will be swept away with the tide of progress,”

It ie Canadian policy that the Eskimo shall not become a second class
citizen and already mixed communities with both races are living side by

-side and attending the same schools.18

The contemporary interest in the arctic stems from two principal sources,
- geography and resources. One might say that rather then changing his

: earlier concepts from a flat world to a spherical shape, man went
through ;‘stage of thinking in a cy}indrical manner. The mercator
projection had'much to do with this approach and it is only recently that
thé concept of great circle travel has been realised with the advent of
long range aircraft. A study of the world as a sphere reveals the Arctic
" Ocean as a large gulf off the North Atlantic Ocean around which the land
méss.of the Northern Hemisphere is strung. Considering that this land
‘mass contains 90% of the world population the importance of communication
ovef the arctic is evident. This also leads to other interesting con-
jectures, e.g. if oil is discovered in the north of the Canadian archi-

- pelago it might be more feasible to use an under-ice pipeline directly to
the ice free ports of northern Europe rether than ail the way to the
populated areas of Canada. Submarine travel under the ice, which is
17Finnie, R., Canada Moves North,'The MacMillan Co., New York, 1948, p.85

18Robertson, R.G., The Future of the North, Department of -Northern Affairs
and Natural Resources, Ottawa, November, 1957
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generally only 7 to 8 feet thick, hes often been speculated énd may now
be a reality. In the current intefﬁational situation the arctic has
aésumed even greater strategic importance and its mastery is of vital
concern. The Soviets capitalising on the geopolitical importance of the
"Heartland" éf Central Asia have made extensive use of their northern
lands for both,civilian and military purposes. One of the most important
of their developments has been the establishment of a North East sea route
across the top of Siberie with & series of fe—fueling stations and a fleet
of ice breakers. North America has no such dependeble trens-srctic sea
routes so vital for development. Similarly land transportation in

Siberia is much farther advaenced than in the Western Hemisphere.

Even disregarding international tensions the commercial development of
the resources of the arctic is an inevitability. With the prodigous
increase in world population already underway end gaining momentum

there will be an ever increasing demend for the full utilisation of the
world's resources. The arctic, especially in North America, remains as
one of the last great undeveloped regions on the globe.l9 The principal
asset of the arctic is its vast untapped mineral resources which are
becoming evér more necessary. At present high costs prohibit extensive
utilisation but the demand is already overcoming this limitation and

- extensive future development is predicted. The world population increase
is also demending further food supplies and although the true arctic holds
little hope for egriculture, the raising of meat producing animels, rein-

deer and ovibos holds considerable promise. The vast grazing areas of the
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tundra have already been utilised for this purpoase and with the breaking

-~ of treditional eating habits it cen be expanded.zo’21

The exploitation of
these resourcés will of course require permenent settlements of various

types and will form a further area for colonisation of the world popula-

" tion excess. The U.S.5.R. under this and political urgencies has elready
‘aeveloped a populetion of 4,500,000 in its arctic and sub-arctic areas.22
Therefdre, the North fmerican arctic, which is largely Canadien, by

'contrast lies relatively undeveloped. Transportation is the vital link

required to open up these areas and plans have been made for the develop-

ment of an extensive network.:

Qpntemporary Arctic Settlements

Although the sub-arctic, especially in Siberia and Scaendinavia, hes meny
examples of contemporary’settlement there are few comparable developments
in the true arctic. To some extent this is due to the more rigorous
climate but much of it is the result of a lack of a clear idea of the
problems.

"™en's ebility to spread northward is, .:% , either wholly or
chiefly cultural end depends mainly on clothes, housing and the
use of fire."

While the use of suitable clothing is a very important aspect of arctic
living,24 housing and the associated community developments is the field

in which‘the most effective work can be done.

21The Northward Course of Empire, Op.cit.

Teal, J.J. Jr., Golden Fleece of the Arctic, The Atlantic Monthly, Vol.
201 No. 3, Merch 1958, p. 76

22p} Tntroduction to the Canadien North, op.clt., p. 4
. ©’Stefansson, V., Colonisation of Northern Lands, Climate and Men, Year

Book of Agriculture, United States Department of Agriculture, Weshington,
8 C., 1941, p.207

feier, R.L., Soience and Economic Develooment, Technology Press M.I.T.,

1956
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(LEFT) The old settlement of Narssaq. The winter water
duct for the slaughterhouse creeps along the foot of the
mountain like a centipede




Gadtbab; momtaun l:mdmark Hjortetakken (“The Antlers”).
A new. harbour road running behind the houses will be the fut:
focal point of the capital. Modern development now taking
place is changing the town beyond recognition.
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"The three great environmental protections contributing to health
and longevity have been food, clothing and habitation, with every
priority to highly developed habitation arts since these provide

the context within which high levels of engineered food and cloth-
ing skills developed."2?

4Although it is common to speak of tremendous advances in Siberia the

towns seem to be little different from conventional pioneer settlements.
Perhaps a paﬁriotic pioneering zeal haes made up for some of the hardships.
Spitsbergen, elthough far north, has a relatively mild climate end the
housing has not seemed to take a form different from northern Norway or
European Russia. Scandinavia, again not truly arctic but above the Arctic
Cifcle, has made some notable advances. The enviromment is not nearly so
rugged but there is still the long derk winter common to all arctic lands.
In Lulea, Sweden, the architect, RalphAErskine, has built an enclosed town
centre conéainiﬁg, on several levels, shops, restaurants, cinema, and =
public square., This has proven very successful and similer work is being
done in Kiruﬁa. Here the housing is also being re-considered in relation
ﬁo'winter sun ghd enclosed winter access. In Greenland town planning and
housing has ratained the character of single family wood houses, growing
-out of an improvement of the native sod hut. There is, however, a move
to work with multiple dwellings in a denser development to create a more
protectiﬁe and ratiogal towvn form. Their chief obstacle is the danger of
: fifé amongst the wooden dwéllings. which at présent forces a generous

- spacing. They are also being driven to a more concentrated form in order

to supply all dwellings with utilities, a factor formerly not considered.26

25Harrington, L.P., The Physiological Engineering of Human Habitation,
John B. Pierce Foundation, New Haven, Connecticut

“OAndersen, H.L., Lyeger, P., Boertmenn, M., Teisen, F., Byplanforslag i
Vestgronland, 1950-1951 i
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. Alaska, being almoét entirely sub-arctic, has not yet had to coPé with

~the problem,

- Caﬁadian Arctic town building is relatively new and has developed much
like that of Greenland and although thefe are several projects’under
consideration for the developuent of new arctic settlements the only
real'examplevso far has been the re-location of the towﬁ of Aklavik from
its fofmér fldod prone‘position.QY This project illustrates several of
the engineering problems of arc%ic town building. They concern princip-
ally perméftost and- its relation to foundetions and utilities and have
dicteted much of the building form and towﬁ layout. The buildings are

pfincipally of wood on traditional lots with the utilities carried above
grade in"utiiidor' services aucfg. The buildings are set above the
ground 6n'§iles to‘allow free air mb#eﬁent beneath them in order not to
allow buildiné heat ﬁo'eécape to the gréund and deétroy the firm bearing

of the pennafroét.

The C;nadian government is becoming increasingly aware of the importeance
of the estéblishment of‘balanced,'amenabie communities to ensure the
proper development qf Canada's most valuable asset. The following state-
ments from the Depaitmeﬁt of Northern Affeirs and Natural Resources reveal
é clear idea of the problems; | |

~"If the ﬁorth of the future does in fect turn into anything like

I heve suggested, how will it look? Ve can, I think, be fairly
sure that there will not be large cities like those of the south,

2—{T‘ne Cenadian North, The Cenedian Architect, November, 1956
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. There will probably be a few centers of 50,000 or so in the Yukon
. end the Mackenzie Valley - the focal points of roed end rail

- .trensportation., In these two regions there will be areas too of
farming (mostly for the local merket), of lumbering and commercial
fishing. There will probably be ranchlng in the valley of the
SlaVe River.

, But over most of the north the future will probably appear much

the way it now looks in our southern north - in the mining regions
-of Ontario. .Scattered communities - some a thousand or iwo in
‘population, others ten or fifteen thousend - grown up around mines
of all kinds. They will be linked to the south or to seaboard by
-.road or rail in most cases, but some will probably depend on lerge
“and efficient aircraf% to carry in their suppliee and carry outtheir
mlneral product.

The population of the communlties will be a complete mixture - and
the native 1nhabitants will not all be at the bottom.

Butlbefore that day comés,‘there is & tremendous emount to do, I
have mentioned the need for transportation facilities, for educa-
tion and for humen adgustment. We have also a long way to go in

technique.

‘Until just recently we had not really begun to think in any
originel fashion sbout the special problems of providing for life
in the north. We know a bit about building in permafrost - but
not, I suspect, as much as our friends the Russians. We have never
8o far as I am aware, in all of Canesda, started from first prine
ciples and designed a house for Arctic living. It is not good
enough to take a southern house and jam in more insuletion. In
~ the first place it costs too much - and in the .second place the
result is no good anyway. We have,to work out a method to enclose
more space than in the south (since much of 1life has to be lived
inside in winter) - keep out the biting cold of a thirty mile an
hour wind at 50 degrees below zero - and yet not spend a fortune
" in doing it. New meterials, new methods, new concepts have to be
applied. ' : '

How will we provide sewer and weter service for a community of
~several thousand in e plece vwhere there ere no lakes thet do not
freeze to the bottom in winter? How do you get the water to go
in - and how do you dispose of the sewage that comes out? This
is more or less the problem of Frobisher Bay, where a new town is
" going up. It may end up with purifiers and re-circulation of
water; to reduce both the inflow and the outflow. The people may
well live in reinforced, concrete apartments with enclosed play
space for edults and children allke.

These are only possibilities. Just how things can test be done
we do not know. What we all should know, however, is that the
north has a future of very real promise - but that future will not
be realized without the investment of a great deal more money and
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 ATOMIC ENERGY
EEDS IN ARCTIC

Dynamlc Forces Lacking, Sun
Writer Finds on D.E.W. Tour

Vancouver Sum., ;fﬁtm Stanley Burke has: completed
the first tour of the Distant Emly Warning rader line in

the Far North.

By,STANLEY BURKE
Vancouver Sun Ottawa Bureau
AWA-—Two dynamic forces are needed to cnm-

plete the conquest of the Arctic started by DEW line
rada—atomic energy and women. ]

Atomic energy has
a force in the Arc

given the problem at research
headquarters at 'Chalk River,
Ont.

1t "is hoped a small, easily
transportable -~ atomic  ‘power
unit which would revolutionize
the under-developed- areas ' of
the world, can be developed.

Like most of the other under-|

developed areas, the Arctic|
lacks hydro potential.

Atomic ‘energy promisés to
provide the power needed to un-
lock the- treas ‘-‘uouse of* the
north,. This is'ofi¢ of the most
richly mineralized areas in a
world with almost insafiable
neede for minerals.

Women Invade
Arctic Areas

But while the atomic revolu-
tion is_ still in the future, the
ferninine '‘rTevolution is under
way.

The ladies have established
bridgeheads across the Arctic as
far as the north end of Baffin
jsland. Usually these are ‘the
places where there's a mission
or a Hudson's:Bay post.

Further south the women
have_established themselves in
force. = Sile ,

At Pan rtung.. on Bafﬁn
island,, there’s a hospital with
women nurses.

There's a Huydson's Bay wife |

¢ become | CUM
yet al- ting
though 2 lot of thought is being [

ilt
Labrador, and Churchill, Mani-
toba.

And there are waitresses. at
the Eldorado mines, a fact
which has not gone unnoticed
in the D.E.W. line camps whose
mess halls have no attractions
{save. $5- airlifted meals Wwhich
{can be bought for two bucks.

When the D.EW. line was in
the plannmg stage considera-|
tion .was given to hiring young|
married couples, -for example,
technical me,n just out of um
versity and their brides.

The northern affairs depart-
ment has given the idea a good

‘deal of thought.

It woulld be a wonderful op-

‘portunity for y.oung couples.

Pay for D.EXW. line operators
will run between $500 and $800
a month. Thi§ would mean that
young couples cou}d.put in a
couple of years in- thg north
-and come out with a real stake,
maybe :$10,000. = ¢

Opportunities
Opening Up

But sp far the complieations
'have seemeéd to outweigh the
advantages. Tl}eres the cost of
airlifting in \supplles There’s
the fact that' space is at a pre-
mium.

Then therp‘s the fac’ that
'women sorﬁéﬁfd@! do inconven-

and a ' mission wife and @& ient things—like having babies.
RCMP wife, the northérnmost: But the gentle, stabilizirig in-
'"RCMP wife. Even the sterm and fluence of the ladies is needed— |
rock-bound ‘Mounties _have suc- fand it's coming.
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. ingenuity than we have put into it so far., 128

"™ore .difficult is the esteblisiment of e sociel 1life in isolated
- settlemerits acceptable to modern standards. This involves a wide
- field of social studies including the relations between native and
“white populations, the provision of sdequate educational and
cultural facilities, the development of responsible local govern-
ment and the fostering of interests to attract a permenent rather
than a trensient population."?

- One of the most sighifiéat features of these new towns will be the pro-
viaiqp of fecilities for full femily life. From experience geined in
‘pibneer and isolated communities in other parts of Canada married men

30

living with their families provide the most stable labour force,”  and
theiefpre community deve;Opmeﬁt will ﬁgve to teke on this added challenge.
'.Théy will be ‘considerably different from the treditional frontier town
with ité"ﬁhbaiahéed sex ratio; transient workers, drunkeness, and

gamblihg, but the added expense is nécess&ry if the Cenadien North is

to become & stable part of the nation.

267he Future of the North, op.cit., p.22-24
29Rowley, D., edited, Arctic Research, Specisl Publication #2 of the
. Arctic Institute of North America, December, 1955, p.224 ff
2VUCrawford, K.G., Single Enterprise Communities in Cenada, Central
Mortgage and Housing Corporetion report, Queens' University, 1953, p.27
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ANALYSIS

The problems facing the establishment of stable communities in the arctic
fall into twé_categéries;* socio-psychological and physical. Of these
the>1at£er,has.ﬁeen mét already in meny developments especially those for
.military purposes, The socio-psychological aspect is however more com-

"lplicétedu

Sbcio-psych01ogicél

The prime consideration is that of the type of people who will inhabit
.these new cémmuﬁities. They fall into two groups. First, those in con-
ﬁact with the country and perfofming particular arctic tasks, The Royal
Canadian Mounted Police, traders, miqsiongries; and administrators. They
aré generélly happy but form a small portion éf-the incoming population.
The second‘and iargest'group are tﬁose people performing tesks which are
essentially the seme &8 they would perform in more temperate areas except
under more rlgorogs conditions. In the past, especially, they have been
held by higﬁ_wages end contracts but have generally been rether unhappy

and transient.l It is with this segment of the populetion that the success
or failure of the new communities lies. Good working conditions are, of
course, & factor but are Beyond this thesis. Tﬂe point atywhich some-
thing can be done is in the conmunity plan end the living accommodations.
Tt is of little value tq‘Bring fhmiliés into the arctic if they are to be
ill-hOQSed'in & shack town and thus further aggravatdthe workers grievancesg
1 Conversatlon with G.W. Rowley, Secretary, Advisory Commlttee on Northern
Development, D.N.A.N.R. Ottawa, Januery, 1958

Crawford, K.G., Single Enterprise Communities in Canada, Centrel Mortgege
and Housing Corporation revort, Queens' University, 1955
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VThe proElem of providing amenaﬁle fémily iiving in the arctic geherally
- . boils down to the provision of adeéuate facilities for the housewife and

" the small child. Since the men spend most of their time at their work and
qldervchildrénAare occupied with schoéi and other group ectivities, tﬁeir
proﬁlémé_in relétiqn %0 the hebitat aré‘not so demending. They, of course,
 require certain spaces for femily end éersbnal activities but are not so
: whoiiy dependent on the envifonmentlofkthe habitet as the mother and child.
| In an area of such rigorous conditions and high costs the gains made. in
maintainiﬁg a happy andnstafle community will be well repaid in the
efficiency of the empl;yees.  It,is therefore an economié as well as a

humene move to provide high quelity housing.

Fbr varioﬁ9~réasons, perﬁaps the present bigh standard of living in the
wéste;n'world and the general materialistic leanings of people, there

'are few who wish to put up with much hardship or privation in the interests
of advancing frontiers. Good pay will always be an incentive but families
ﬁill expect reasonable accomnmodation especially if they plan to remaein at
all permanently. Within_ﬁhe dwelling there is 1ittle'technica; difficulty
in providing a full renge of utilities, heating and appliances, within a
suitably lerge space. The provision of space is of course one of the most
important aspects since with its increase comes increeses in initial
~building cost, heating and exten£ of utilities, streets, etc. Therefore
it is necessary to establish the scale of space required and to assése the
_»poaéibility of using some communal space to free space within the home.

' Althpughvsame arbitrary stgndard such as Central Mortgage and Housing
Corﬁoration should be met, there will have to be provisions to cover the

increased indoor times due to the enviromment. These will include such

s A ‘.M"v,,
ER IR N



"TABLE 1.

' SCHEDULE OF AREAS FOR THE DWELLING

‘persons

Basic Activities ¢ 2 3 h 54

sleeping and dressing 150 225 300 375
personal cleanliness and _ A

~ senitation 35 35 70 70
Pood preparation and .

: preaervatlon 75 100 100 120
food service end dining 70 90 105 120
recreation and self improve-
ment and extra familial 180 255 320 400
inactive storage 50 100 150 150
hobby and recreation " - not 100 150 150
) ) E g privately

Totals _560 905 1195 1585
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things as workshop, playroom and study areas, as well as private areas for
the -femily members. A schedule of areas within the home has been prepared

"based on Planning the home for occupancy gténdards with certain revisions.

WithinAtheucommdnity plan careful consideration must be given to the
galance between individual privacy and bpportunity for cesual meetings and
gréup activities. In a small isolated community nothing could be more
‘irriteting then a set of forced acquaintanceshiés which infringed on the
family privac&. Fbr>this reason\it is probably unwise to be too dependent
on communal fhcilitiéé, despite the economy of their use. Also arranga-‘
ments shﬁuld alléw for considerable sociel mobility rather than setting

too rigid a pattern of groupings.

The community plan shﬁuld provide a protective feeling in contrast to

the bleakness of the sur}ounding landscape. While it would be unrealistic
%o attempt to.have,tﬁe inhabitants ignore the envirorment completely,
their daily activities should be internally focused. There will be suf-
fibient.natural chances in almost any scheme to be aware of its presence.
‘In.contraét to the almost formleséness of the landscape, especially during
'the winter, a well diséiplined plan for the community will help to esta-
blish a sense of order within the immediate enviromment. Teken as &
‘whole the community should form a definéd element in the landscepe and

not peter out at its edges. Here égain colour could be very effective

as a foil for the monochromatic outlook.

Isoletion will be a real problem in most arctic communities since there

is little likelihood of road connection to the south due to construction
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difficuities and the very»short period for water navigation. Air will
1éerve a8 the most important link wifh the outside world but even its ser-
vice is very depéndent on weather conditions. Radio will play a vital part
‘in‘combattinglisolation'but its vefy presence may meke the inhabitants
more €wére‘of what they are missiﬁg. Isolation can be relieved to some
extent by téking advantage of all the suitable technical advences and by
develOPiﬁg asllivelf a community as posaible but certain inescapable
factors will remain. These will be such things as the time involved and
the necessity of making arrangements for trips ‘out'; and the visusl
bleakness of the countfyside. However fhese are not so vastly different
from the problems faced by families in some of the mining, fishing,
1ogging, or air base towns in other parts of North America. To some
extent this is a factor which the people accept or if they cannot they
seek other work. Holidays will be very important and f&milies will pre-
sumably fly out fo visit friends and relatives in more temperate climes,
perhaps»also shopping for majér-items. This break is generally felt to be
vefy necessary to the morale of the wives esﬁecially. It is difficult to
say whethef even exceptional physical conditions cen overcome the isolation
but many f&miliés under similar conditions have comé to léve the life and

have made permanent homes,.

The need for recreationallfacilities will be strong especially since the
average inhabitants will be relatively young and the& generally will not
have the diversions of home maintenance to occupy ’c.hem.5 Due to the

rigorous climate during the winter and the muddy ground during the short

31bid.
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.?guﬁmer most of the:activ;ty wiil bé indoors; Ica;skéting and hockey

-~ will probably be'veryk§09ular and %illyreguire an indoor rink to avoid
:ithé;nuiéances qf‘uﬁeven~ice andjénow removal, As well es the gymnasium

| the%éféhouldAalso bé'é>fui1ding likeVa fieldkhouse for other spdfts.

, Duriﬁgyfhe winte}‘skiing wili no doubt be popular at fimes when there is
. suffidienﬁ éﬁow goyerage; Although the cbuntrysida is often quite barren
there is usually considerable animal, bird and fish life, and men and
1boys will no doubt.find much diversion by hunting end. fishing as the
Eskimos have done‘traditionally. This will however be of little value to
~ the womenvand younger children. For the women milder forms of relaxation
such as bowling, will generally be provided as well as facilities for
clﬁb méetings and social gatherings. OChildren will play outdoors during
'the winter ae~in any of the prairie towns but during severe. weather and

the 'gumbo'! of the summer sheltered or indoor facilities wilﬂbe required.

;in”general‘the approach to 1if§ in these aress has been to make it as
\;normal"ae possible. That is, by such practices as having a full range
- of éhOps, father than a central supply depot or company store and allow-
ing aﬁiomobileg although their use ma& be restricted to a short road
Syétem., Thé tovn government and relations with the chief employer, if

’such is the.case, ére very importent fectors in the morale of the community.
Somewhere between patefn&lismiéﬁﬁ compiéte disregard of legitimete needs

of the peopla by the authorities lies a balanced arrangement. Thesé and
‘ the‘prpblems of dweliing ownership are hoﬁever beiqnd the scope of this

thesis.

| One of the most importent features of life around the Arctic Circle is the



it Repulse Bay, HBC clerk and natives play football in forty-below we
* Eskimos completely ignoré rules and regulations, play for fun, not to win.

However deep the snow, Eskimo children at Frobisher sally forth on their new
tricycles which, with other modern toys, have. replaced the traditional sleds.

e "

- ' L
like childfen everywhere, Eskimo moppets slide
on Baffin slopes. Sleds are often old gas drums.
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 sun. During the long winter when it is gone or almost so its brief
appearances are tremendously important to the morale of the people. From
the éhart’of the %@mily's acti&ities in relation to the sun it cén be seen
thet during the crucial ﬁinte;wperiqd the husbend is at work and the older
children are at school. It is therefore with the housewife and small
children that thé importance of orientetion lies. When this is related
to the areas they will use it is evident that the kitchen work spsce,
childrgn's play area reéuire the most favourable orientation. On the
other hand during the times of relaxation.of theAfamily‘during the evening
there will be sun only from April to September at which time it will be in
the anth west., The sleeping areas are not as dependent on orientation
except to the extent of requiring tight window cbverings to keep the long

summer sun out. From this we can arrive at a generalized orientetion

pattern,
housewife's work areas - south
children's play area - south _
. relaxation - vwest end north
sleeping - veriable

Another ?ertinent factor dealing with ﬁrientation is that during the
crucial times of the year the sun angle is so loy §° at noon December 21,
‘that it is necessary to have a clear southern exposure to be of any valuse.
North slopes are also to be avoided. It must be remembered that streets
‘and public'spacee willirequire good orientation if they are to form a
pleasant community especially during the winter months. Although the |
dwelling should take preference it mey be necessary to meke some conces-

.‘. .

gions to the totsl habitet.

One of the principal psychological reactions to the rigorous climate and

dark winters, both in the northern Scandinavian countries and the North
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 ‘kAmerican,Arc@iQ end Sub-arctic is the raising of plants. Besides adding

: & touch of colour to a dreb outlook they seem to symbolize et least a

partial cpnquesi'Of the envirorment. 'Therefore, some window box, or small

hot house, probably related to the housewife's area seems desirable.

Physical

- “The most obvious problem in the arctic is the extremely low temperatures

and their duration. Although the principel defence is in the perfection

of suitable building techniques, e.g. tight construction, vepour barriers,

‘good insulation; there ere other epproaches which cen alleviate the situ-

ation. The most important‘of_these is use of the principal of e Btrati-
fication; that is thet cold air fells and warm aeir rieeé. One of the
worst problems is the entrj into buildings through & normal doori With

a temperature differential of perhaps 100° between inside and out a

- normal door opening allows a wall of cold air to literally fall into the

building. This can be reduced by the use of a vestibule but it is best
eliminated by entry from below, taking a cue from the natives. According

to Viljhalmar Stefansson, noted arctic expert, even with an unsealed

‘ opeﬁing‘a quite large temperature difference can be mainteined.

The prbgiem of wind is rather difficult to eseess because if a building

is sheltered from wind it is in danger of becoming covered in drifting

' snow. Espécially in relation to the community plén it would seem best to

allow the wind to blow freely thus clearing the areas around the buildings;

and to combat the heat loss due to wind by using compact structures.
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’Permafrost ppqsents many difficulties in arctic construction.4 Since
. below itskthfee foqt active layer it is a hafd impervious surface which
‘eithef must_bé théwad artificially or blasted, extensive excavation is
prohibitive. In well drained ground, e.g. gravel, the thawing mekes
_1little difference to the‘prOperties of the soil, but with high moisture
content soil thawing can turn the formerly solid ground into a liguid-
like slurry. Rock is of course unaffected since it contains no moisture.
_These factors are stféng determinahts in both the location and form of
buildinga.5 Sites in the afctic fall into two broad categories,'those
on well dresined ground, often hillsiQes or rock, and those on poorly
‘dreined ground, geneially flat. For each case the construction practice
varies. In the first case atandérd const}uctién technicues mey be used
~ since the thawihg of this ground dées.npt affeCt the foundations.. In
-the sécond case the practice has béen'toluse the passive method, i.e.
not to disturb the perméfrost level upon which it is possible to bear the
‘,structure. This is done by building a gravel pad 3 to 5 feet thick which
insulates the unsteble ground from the heat of the buildihg. Beering of
permanent structureé is often on pileé which are steam jetted into the
‘permafrost and allowed to fieeéé<in golid. " In this caée the‘penetrafion
éf the pile should be sufficient to resist the heaving ection of the
'thawing actife layer during the summer. As a further insurance that the
ﬁeat from the bﬁilding does not reduce‘the permafrost level and cause
foundation settling, buildings are raised a few feet ebove the ground to
allow cold air to pass beneath them, or cold air ducts are placeﬁ in thg
| 4Mullar, S.W., Permafrost or Permahently Frozen Ground-and Related.
Engineering Problems, Ann Arbor, 1947
5P1hlainen, J.A., Permafrost and Buildings - Better Bulldlng Bulletin #5,

National Research Council of Canada, Division of Building Research,
September, 1955, p. 9 and 15.
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floors. The floors are also well insuléted,6

The ﬁrovision of ﬁtilities‘is also greetly affected by the permafroaﬁ
since.thé& cannot be leid in the ground due to construction difficulties.
- Therefore they ére run above the ground generally in service mains which
aré’insuiatea against the coid end sometimes heeted.’ This also ellows -
for easy asccess in case of emergehcies which would be impossible during

the winter with buried lines in frozen:soil.

Tﬁe generally unsteble ground‘conditions impose certain 1iﬁitations on
the use of sites; During the winter they are uniformly frozen hérd'with
drifting. snow on the surface. In summer‘the poorly drained areés of
grbund become quagmires of mud‘and small ponds. Outside of‘ﬁhe sparse
indigenous groﬁth there is noﬁhing that will grow. Even the native
growth is so fragile as to be unable to withstend any abuse and would
probably not survive extensive wélking and certainly not children's play.
Therefore site planning copsiderations must be revised from the tradi-
tional single lot and‘garden concept.A If areas of stable ground during
thq summer do not exist they éhould be created and releted to the

" recreational gctivities. With the use Qf grevel peds tor building founda-
tions and largé scele earth mo&ing‘machines this may be done very much in
the manner of asirport runway construction. Also in considerafion of
ground use the bad microclimatic effects in the north shadlow of buildings
sho&ld be noted. Here the winter sun never penetrates, snow remeins for

" a longer time and the permafrost level generally rises. About the best

6United Stetes Army, Corps of Engineers, Arctic end Sub=arctic construction,
Part XV, Chapter 1, October, 1954, pp. 11-14

7Hyland, W.L. and Mellish, M.H., Steam Heated Conduits, Utilidors, Protect
Service Pipes from Freezing, Civil Engineering, Vol. 19, No. 1,‘January‘1949

pp. 27-29
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that can Ee done to relieve this situation is to build on a south slope
and iherebj minimize ‘the shaded,areé. When the factors of a long, rigorous
.winﬁef ap@ short, wet summer at least at ground level, ere considergd, it
seems‘very reasoneble to think of some kind of enclosed paved access
:bépwéen the dwelling units and the other community facilities. This has
elready been used in arctic military establishments,and.céupled with the
utilidor syétem seém like a very regsonable solution.' It cdu}d'be openable
for'warm‘Weather use and»in the winter enclosed but probably not heated.
The a&dition‘of this element %o the community grouping has certein
shading end snow drifting Vprdblems which will effect other perts of the

layout.

Outside. of the Speciél,requirements to combat permafrost, construction
techniques in the arctic differ mainly in degree rather than in kind from
those .in the north temperate and sub-srctic zones.sz This probebly is
- quite true as }ong es the building form is baéically similar but if the
- form should changé the construction technicues - should be re-valueted.
The primary requirements of wall construction of a hested dwelling to meet
arctic conditions ares

1. strength and rigidity

2. resistance to heat flow

3. resistance to water vepour flow

4, resistence to air flow and liquid water movement

5. resistance to fire. -
The standard 2" x 4" @ 16" o.c. stud well construction with sheathing,
building paper, exterior finish, insuletion between the studs, vapour
barriér'and interior finish has been recommended es fulfilling these

8Dickens, H.B., Buildings for the North, Netional Research Council of
Canade, Division of Building_Rese&rch, December, 1955
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,requirements.9 Of special interest is the note thet prefbbrlcated panel
constructlon has not proven satisfactory due to the joint problem which

is accented by the,rocking of the walls with foundation movement., Similar
l troubles were found wiﬁh’panelﬁ at Thule, U.S. &ir Force Base, iﬁ northern
‘Greenlahd.lo Tﬁe use of a‘etructure other than of wood presents éro—'
blems in the heat transmiasion through the wall and consequent condensa-
tion. ’Wood'does however héve the serious drawback of not being fire-
proof. At present this is overcome at least on the community level by the
" wide spaging of the buildings., However with the need for denser communi-
ties for economic as well as psycholOglcal reasons this is a serious |
: handlcap. The Swedish have been successful with the use of lightweight
'insulating\concreie unéér almost as severe conditions, thereby defeating
the fire problem.~’In‘the later buildings et Thule a system of reinforced
Qohcreté structu:e with precaét concrete panels backed up with insuletion

has been used.ll‘ To further complicate the problem a system mﬁst be
- devised whiéh can be enclosed quickiy during the brief sumner building
geason 80 that interior work may be carrled on in the w1nter. Construction
'activ1ties will have to be carefully: coordlnated with the umportatiun of
‘materials which will almost always be from the southern regions. A
'ﬁypicgl sequqnce'of building would be the driving of piles one summer in
—order that fhéy may freeze in over the winter end the construction of the
exterior shells of the buildings during the next summer; with finishing
»being carried on the following winter.

1pid.

lgThule, Archltectural Forum, beruary 1958, p. 117
Ibid
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Summary
From the anélysia'certain recommendations can be made in regard to the

- design of a habitat for the arctic.

-‘site_selection.

- preferencelgor a south facing slope to take edvantege of the low
winter sun .

- build on rock or well drained soil if possible

general

~

- importance of the brief winter sun end its low angle

orientation of the dwelling in respect to family activitises

importence of sun into the public spaces also

need for a strong community form

!

inward looking community

visual significance of the above grade utilities

protected access required

12this'cah be the equivalent of a several weeks earlier spring, a vital
factor in the arctic
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Elights
i
By James Montagnes 1
Written 1or'#Te Christian Science MonitorJ
A close Took ‘at several points |
in Canada’s Far Nerth is now a_i

standard attraction: for-air tray- { ;

elers who use the ‘polar air
routes between Europe and the
Pacific Coast. Four girlines now
fly aciess Canada’s Arctic re-;
1 een Los Angeles and

1

and points in western |

Europe.™

Refueling stops are made by
these ‘@irlines on their northern |
circle flights at Churchill and
Frobisher,  both well into M
Arcticiarea, Churchill is located
on the west coast of Hudson Bay
and is'the site ofia jeint Cang
dian-United States defense ba

and miSsile testing range. Fro- |/

bisher'is on Baffin Island, oppo- |
site Greenland, and is becoming |
an important air base for com- |
mercial as well a8 military air |
serviees, ey !
Stops Scheduled !
These fueling stops in Can- |
ada's northland are'not the only i
spots where air travelers can

alight in _the' Canadian north- the Canadian Arctie, but stops at’

land. Throughout Canada’s sub- |
Arctic and Arctic areas are air- |
fields where scheduled and char-
ter air services from Canadian
cities land passengers and stop
to pick up passengers and goods.
For Canada’s northern regions
are being rapidly developed and
populated.

Passengers landing for a re-
fueling stop at Frobisher find
here a fur post, Royal Canadian
Mounted Police station and a
mission post which alse handles
the school for the Eskimo chil-
dren of the small community,
Two o0il companies now have
storage tanks at this remote
point on the southern end of
Baffin Island. The Canadian
Government is building an air-
port terminal here to accommo-
date the growing number of air-
line passengers who stop here
for a few hours,

Airlines Serve Area

Three airlines use Frobisher,
They are Canadian Pacific,
which flies from Vancouver to
Amsterdam; Pan American,
which operates from Los An-
geles, San Francisco, Seattle, and
Portland to London and Paris;
and: Trans-World, which runs
from Los Angeles to London and
Paris.

One other airline uses the
north polar route, Scandinavian
Airways System, which pio-

Soviet Union Opens }

Siberia to Tourists
By the Associated Press
London

The Soviet travel agency,
"intourist, has announced that
foreign tourists may now go
to Siberia.

An announcement broadcast
by Moscow Radio said a trip
to the republic of Irkutsk is

| @mong three new routes be-

dng opened to foreign trav-
. #lers. The others are to Soviet
“Eatvia and Lvov, in the
[Wkraine. &

Intourist said these routes
will enable tourists to travel
in their own cars through
some of the most picturesque
parts of the country.

%z .|

e T O
neered the routes between Co-

penhagen and Los Angeles, and
from Copenhagen to Tokyo. This
airline does not make stops in
Winnipeg and

at Anchorage,
Alaska.

Those travelers who want to |

see Indians, and Eskimos o
Canada’s northland at first hand,
|and who want to take a look at
the mining developments in the
northland, can take any of
| numbeér of Canadian airlines
| from principal cities into the
Arctic regions. Many new com-
munities have started in recent
years in the Canadian Far North,
and others are following suit,
Accommodation Limited
Accommodation is limited at
most of these new mining towns,
{and is definitely not in the lux-
ury class. There are small hotels
| at such mining towns as Yellow-
knife and Uranium City, close
[to the 60th parallel of latitude.
| _ Fur posts along the Mackenzie
| River in the western Canadian
| Arctic receive a few visitors
during the year, but the accom-
moda%ﬁﬁ Is Usually a private
home. At Aklavik, mear the
mouth of the Mackenzie River,
the entire town is being moved
to a new nearby site, 'and some
| arrangements are being made to
{put up tourist visitors.
| Across ' the Arctic mainland
(area and on the islands of the
| Aretic there is no commeércial
| lodging for tourists as yet. But
{traffic to these points is becom-
ling heavier.as new iron, copper,
zine, and uranium mines are

1o Elirbpe Spotlight Arctic

[being brought to production
stages. There also has been a
great deal of traffic to thesesahd
| nearby points in connection %ith
| the construction of the, N
Canada and Distant Early Wagn-
ing radar lines by the Canadian
and United States Governmept‘s.

Weather Stations Abound
| There are many new weathér
| stations spread across this Yast
| Canadian Arctic area and oper-
I ated jointly by the Canadian and
! United States Governments,
| Some of these stations are fairly
| close to the North Pole. Aireraft
| are the main means of contact
[ with the men at these points,

The Canadian Arctic areas
| have never been used as a tour=
[ 1st region till now. The growing
{ airline, military, and mining
traffic into the area has opened
up the possibilities and some
| lodges are planned in spots
| which provide good fishing as'an
| added attraction to Arctic sight-
| seeing.

The area is by no means deso=
late, but consists of numerous
| mountainous sections, with some
{ranges and peaks up to 10,000
feet high, While trees are seldom

een in the Arctic, the summer

| vegetation consists of numerous
| colorful flowers and lichens,

al with a wide variety of wijld game

l‘ to be seen, ranging from caribou
to seals.
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DESTI GN

The resuiﬂs‘of these studies are synthesized in the design of the hebitat
for FTobisher Bay 6n Baffin-Island in the Cénadian Bastern Arctic. This
pfoject is intended to serve as a prototype design for other similar
érctic communitieé 80 that an attempt has been made to resolve all aspects

of the habitat problem on two typical site conditions.

Background

The basic reéson for the community is in sﬁﬁport of the stop-over airfield
for trans—pblaruéommercial flights and some military facilities. It also
gerves as an administrative cehtre for a large arctic area and as a
rehebilitation centre for Zskimos returning from tuberculosis ﬁreatment in
southern Canada, Alth§ﬁgh'the need for the stop-over airfield will be
goné with the use of longer range aircraft it is expected that Frobisher
Bay will be an important centre in the Easte;n Canadian Arctic for com-
munigation; administration, and perhaps new sources of employmént such as

mining end fishing.

The inhabitants will be principally employees of the various szirlines or of
the milit;ry establisiment and will probably be on contract periods of from
two to five years. However with good wofking conditions and family
accommodation they may remaih ldnger. There will ealso be a core of ser-

vice personnel for the commerce in the town which will probably own or lease

businesses and will be fairly permanent. Shift work will, of course, be
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00mpbn since fhe airfield will be in use cbnstantly and this should
réeult in sq@e staggering of commercial end recreational facilities
“although in other communities this has hot been the case.® The noise
"problem‘for sleeping shift workers must be carsfully considered boﬁh
| within the‘dwelling end within the town. During the two extremes of day
end night, midsummer end midwinter shift work will seem little different

than normal hours.

Arrdngeﬁents for shopping fécilitieé‘wiil be as normal as possible, i.e.
no central supply depot but : vaerious shops with competition and s wide
range éf choice. The number of establishments and their respective
stpcks will havg to account for the fect thet there is no major centre
hearby. People will probably teke shopping trips by air to Montreal or
perhaps western.Europe but seidom more than once a yeaf. Mail order
buying through catelogues will probably be very popular‘as in other
~isolated areas. The commercial area will need large storage facilities
since almost all supplies for the entire year will heve to come in by

ship during the few icefree months in the summer.

Generally speaking education will be carried out as in any other similar
Canadien town with the Eskimo students fully integrated. The.traditional
church schools run by the Roman Catholic Church will probebly eppear and
to this extent will duplicets fécilities. ‘Due to the widely scattered
population the school will also serve a huge area of the Zastern Arctic by

providing dormitory accommodetion for students.

1Grawford, K.G., Single Enterprise Communities in Canada, Central Mort-
gage and Housing Corporation report, Queens' University, 1955,
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Religion will be treated as normal with at least one Protestant and one

Catholic Church,

Past experiences have shown that people living in the arctic have tended
to keep fairly wéll to themselves by living in rether spread out communi-
‘ties., However, with the advent of larger communities with complete
‘facilities and a full:range of social and recrestional activities there

- will probably be stronger cohesive force amongst the people. There will
.8ti1l have to be opportunities for those desiring either personal or
fhmil& privacy to do so. Thié choice may be even more necessary due to

the extreme isoletion-and the dangers inherent in internal frictions.

hs COmélete medical and'health facilities as possible will be provided as

well as the Egkimo rehabilitation centre.

The Department of Northern Affairs and Netural Resources has stated that
the Eskimo will be integrated completely if he wishes to leave his tradi-
tinnal ways for the "advantages" of civilisstion. With the education of
the Eskimo children it is felt that they will be ablé to accept the
responsibilities and benefits of contemporary life. Some difficulty may
be encountéred with the integration of present Eskimo femilies who wish it,
into the community, especially with the tendency to gather neaby in slum-
like shaé& towns. This could be avoided by providing some trensitional
form of dwelling beiween the sod hut end the fully equipped home. There

is a danger however in creating a "ﬁative area" of lower quality which is
distinctly egainst the government policy. Problems of inter-racial friction

are hard to asses:since the situation has rarely srisen previously with the
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Eskhno but with a firm government policy of full integration from the

~ beginning they can be solved.

- Local goverrment will advance as sdon as possible to municipal status
although initiel development will almost certainly be through s Crown

Corporation.

;Althbugh it is hoped that some people will be permanent end therefore
likely to own their home, a large majority will be in rented accommoda-
tioh.v The Crowﬁ Corporation and later the municipality will probzbly
own the buildings altﬁbugh it is possible that private building may

operate also.

Isolation will be both e physical end a psychological pfoblem since
connections ﬁith'the settled parts of Canada are very tenuous.‘ There

is no land cbnnéctiop since the Hudson Strait separates Beffin Island

from contiﬁeptal North Amefica, although during winter there is presumably
a>possibility of access by sled over the ice. This is however of little
value since that part of Northern Quebec is equally as barren and unin-
‘habited. ’There is sea connection only from 1ate‘July to September and

at thet it is a several thousaend mile journey from the neerest imporient
port; The air service at present is twice weekly to Montreal, about 1200
miles to the south, as well as,.of course, the frequent internationael air-

liners stopping over.
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The external tranaportatioh pattern is principally related to the amirfield
with a bfieflflurry of summertime activity when the ships are able to
bring in bulkier meterial. Ships are presently achored in Koojesse Bay
énd the supplies brought in to shore by lighter or landing bsrges. The
iﬁternal transportztion system will be principally between the dwellings
~ and the working places et the airfield. Vhile this would be most effici-
ently handled by e bus line, there will no doubt be & considerable number
of private eutomobiles. In spite of the obvious difficulties and limited
émount of road, people will generally wish to bring their car in if only
for its prestigé value. It might be possible to restrict the import of
private automobiles but it is génerally felt thet 2llowing their use by
those who wish to pay for it will be an ﬁiportant morale factor in
"normelizing"the life. Within the community itself it is exvected that
most of the housewives' trips will be made on foot due to the reletively -
short distances. Howéver, for such things as the "treditional™ weskend
shopping, the car will probably be used, and during bad weather, During
winter the roadé will generally be in good condition and since the snow-
fall is light they should be easy to keep clean. Problems wili be met
witg snow drifting in lee conditions and dﬁring the summer thaw. Because
of the ingrained use of the sutomobile and the lack of continﬁous deep

snow such vehicles as snow mobiles do not seem to be practical,
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PABLE 2

~ POPULATION DATA

Eokimo 625

-Yhite 3600
4205

Family Structure

' R Eskimo White
. persons %  No. % No.

1 15 % 30 1080

2 10 52 20 - 550
3 30 65 20 300
4 25 - ‘ ; 10 90
5 10 13 | 10 72
6 10 11

162 families 1002 families

~ -ACCO¥MODATION

Single Persons

N

o total femily lodgers dormitory mccommodation
'Eskimo ' %6 50% ( 48) 48
“VWnite 1080 30% (324) - 156

904 (say 800 -
some bechelor suites
but mostly dormitory

rooms )
Fhmiliea
Zskimo 162
" White 1002

1164



Table 2 - continued

Space recuirements

1 br 2 br 3 br 4 br total
Eskimo: .

2 persons 32 : 32
3 persons .65 65
4 persons _ 15 26 41
. 5 persons ' 16 8 24
| 53 80 I3 8 162

Whites ' ‘
2 persons 540 540
3 persons : 300 300
4 persons . 30 60 - 90
5 persons : 48 24 72
C 540 330 108 2L 1002

Assuming that the lodgers going femilies enter meinly the 3 and 4

person femilies we must incremse the number of bedrooms slloted.

Increase for boarders

- Zskimo
2 persons B 5 10%
% persons ' 19 : Lo
4 persons 19 4oz
5 persons’ Vﬂgl ’ 10%

Revised space regquirements with boorders

White
32 10%
200 60%
60 20%
10%

g2

~totsl number of fhmllies is the same but accommodation 1ncreased

: 1 br 2 br 3 br 4 br total

Eskimos ‘ :

2 persons 27 5 32

3 persons ‘ 46 19 65

4 persons - : 9 19 13 41

5 persons 11 13 24
26 60 49 26 162

Whites ' :

2 persons 508 32 540

3 persons ' 100 200 500

4 persons - 10 4o Lo 90

5 persons ‘ ' 16 % 12
508 142 - 256 %6 1002

Sum totals 535 202 305 122 1164 fawmily units

Since total racial integration is the policy these housing figures
can be added to obtain the net housing requirements.



TABLE 3

ENVIRONMENTAL'DATA FROBISHER BAY NORTH WEST TERRITORIES CANADAL

630451 689331

Precipitation Temperature Cloudiness Days of Noon Sun Maximum

Sun  Rain & Daily Deily Vieibility Angle Possible
Snow Max. Min. ' 76 miles Davlight
~Jan.  3.,0" 3" _119F -24CF 36% 28 days 50 5302 hours
Feb.,. 5.8 S8 <12 =24 28 24 15 8328
~ Mar. 4.6 A6 0  -18 36 27 25 11:40
‘April 4.0 oA 14 -2 39 26 37 15511
May 5.7 75 31 18- 58 26 45 18:43
~ June 1.8 o4 43 32 61 25 4o 21:53
July - 1,38 53 39 56 29 45 20115
Aug, - 1.88 50 - 38 64 28 37 16339
Sept. . 5.4 2.37 40 31 65 . - 26 25 13:07
Oct. 8.2 91 290 19 .56 26. - 15 9:46
Nov. 6.0 .01 18 7 55 24 5 6:16
Dec. 4.0

A 5 -11 36 26 3 3342
Year 51.5" 11.28" 21°F 9°F .
" Frobisher Bay Pangnirtung - 65°N Lat.

Comparsble Location

Winter Design .Frobisher Bay Toronto Summer Design Frobisher Bay Toronto

Temperature Temperature
1% -50°F . -10°F 1% 60% 85-90°F
25 -45 -5 2% 55 85-90
-5 _ -40 o 5 55 80-85
10° . =4o $10 10 55 80
Total hours of bright sun Frobisher Bay 1200
K : * Toronto 2000
Degree Days 65°F base ‘ Frobisher Bay 17500
O ERE A Toronto 7500

1Rae, R.W., Climate of the Cenadian Arctic Archipelago, Meteorological
Division, Department of Trensport, Toronto, 1951

Thomas, M.K., Climatological Atlas of Canada, National Research Council,
Ottawa, 1953 : ‘
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 Bite deta
Soo Teble 3.
The aélgctionrof the site, known as Apex Hill, is outside the scope of
this thesis and has been accepted as the best within the immediate area
of the'airfield. The airfield has naturally taken the flettest land with
réasonableAaccess to the sea. When the present airfieid was established
in 1942 the Hudson's Bay Post was moved fiom fhe earlier site, 30 miles
~ away, to Apex Hill. The most recent developments have taken place
éro&nd‘ﬂﬁé‘airfield but have been primarily of a service nature with a
limited amount of housing. Although there appears to be some land
‘ayailable neaf the airsﬁrip it seems wisest to keep the community awey
~ from the'noisé end denger of the aircraf% end to allow for extension of
the runweys. Apex Hill is ebout 3 miles from the airfield or fiﬁe mites

by the recently built roed.

The site is a fairly typical one of the arctic with sbout & 3% foot
gctive layer above a continuous perﬁafrost teble. " In the central irough
greé of the site there is rathér poor dfainage and bed rock is often not
fbundbuntil a depth of fifty feet. Water supply is presumebly from the
nearby stream from some disfance back in the hills. The drainage pattern
is quite clear in tﬁe rocky area but is slightly confused in the central
tr&ugh which is somewhat of a basin, Local climatic observations are
only very general; The wind is from the Southeast in summer and the
Northwest in ﬁinter‘with gusts up to 120 miles per hour. Snow drifting
is common with drifts of 6 to 8‘feet in les conditions? wﬁile bare rock
is éf%en exposed. The ba& is of course iced over.from about'October‘to

Mey and presents a flat stable area indistinguishable from the land surfaces.



36

Site development

'Thé éxisting-;iruétdreg,which have been erected on the basis of a much
?@aller QOmmuhity areigenerélly smell end easily moved. Therefore it is
assumed that.ﬁhey will be re-located since to jeopardize the plenning of

8 new and larger town by incorporating them would be unwise.

Thé’town élan is intended as'a.framework for the study of the dwellings.
However certain aspects must be noted. The lend use is based on the use
of theybest‘oripnted areas for housing with other activities taking the .
other areas. Therefore the north slope of Apex Hill is to be avoided and
the.south facing hillsides utilised. The'town centre was located in ﬁhe
' 1ess desirsble afea nofth of Apex Hill with a westerly oriented slope
.forAthe‘evening sun. Here also it will be cloée tqlwater access during
the annual,shipping period;vrIt will also be possible to provide central
community facilitiés bn this relativély 1eve1 area., This ﬁill include
l~euch things as the school, playfleld, shOpping centre, etc, In order to
keep the housing w1th1n a reasonable walking distance, = mile radiﬁs,2
end to reduce the lengths of roads end utilities, it wes decided to’

also uﬁilise the flat central area of the site so that the town could be

more compact.

The‘non-hodéing'requirements of the town will héve ﬁoAbe briefly considered.

* The principal element will be the commercial centre. which should contain

abou£ 35,000.squ4arevfe‘et.3 based on the needs of 1200 femilies with an _

adﬁitional area to compensate forvthe lack of a nearby iarger centre.

2Nafional Héusing Agency, Public Housing Desipgn, Federal Public Housing
uthority, Weshington, D.C., 1946, p. 11

oriyame, R, Urban Renewal, Planning the Nelghbourhood The R.A.I.C.
,Journal, January, 1958,
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" There will also be & movie theatre which will pquabiy:double es a scbooi
auditorium. These facilities along with certain administrative and pro-
feésional offices.wili form the core of the centre and -should be grouped’
‘around protected public spaces. ‘Adjacent to the centre will be the ser-
vice industries and the storage erea. TheSﬁ»will have to be sufficiently
1agge to accommodate one yegr‘s supply since all bulk items will be
brought in during the ten week long shipping season. For several reasons
the school is also located in this complex. Principally.because 50 man&
of its facilities will also be used for adult recreation during the
eveﬁings it sh§u1d be related to the centre of town. This concentration
will also serve to give the toﬁn a well developed focus./ When consider-
ing recregtional activities the ground conditions must be noted. During
the wermer months when outdoor sports will be played, the normal ground
will be too muddy for use and thsrefbre it will have to be replaced w1th
a gravel fill. Since 1t would be prohibltively expensive to attempt to
build tha‘totél tradltlonal recreation ereag for a town of this size it
hes been decided to cfeate a relstively small area of good ground for
ofganieed sports, both for adult recreétion and for the school. An area
of about'hao square feet would provide spacé for games sﬁch &s soccer Or
baseball. TDuring the winter the whole site will be available for outdoor

activities such as skiing and sledding.

Other public and semi-public buildings should perhaps not be directly
associated with the centre but will naturally not be too far away. This
will include churches, hospital and rehebilitetion centre, and hoétel for

the school children.
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Transportation

The use of privaté1automobiies élthough:seémingly irrational will have to
be eccounted for but due to high’tfanSportation‘costs their numbers will
- be"smali.‘ ﬁ figure of one per six householdstill.be used, estimated ffom
the experiences of other isolated communities. This will be supplemented
bj gus service to the airfield for the workers. Within the town walking
‘ qisfances should not be excessive and with adequete protection from the

envirorment onl&'a 1imited amount of roads will be requifed for servicing.

Housing

The housing can be brogep down into several types. First, the single per-
éon accomnodation which wililbe in dormitorieé containing communal faci-
lities related to the town centre where their‘activities will be concen-
"trated.' Between this accommo&atiqn,and thet of femilies will be a group
of one—bedroom apartments for ihmiiies without children or single people
of a more ?ermanent neture. These will be divided amongst the housing
areas in order to mske each arem relatively heterogenious and allow for
choices oflaccommodation. The, femily accommodation then comprises the

principal element of the housing.

It haé been assumed that there will be relafively little home ownership
since few fhﬁilies will remain more than five yeers, Thereforg a scheme
with a variety of accommodation within & standardised system is required.
The principal controlling factor is the relation of the housewife and child
to the environment: Tﬁis implies first a close relation of the house to
the emall child‘s'play areas,4 and the relation to orientation. This leads

4Stein, C.S8., Toward New Towns for Americe, Reinhold Publiehing Oorporatmon,
New York, 1957
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to the use of units which.are directly connected to the ground level.

Another element 1n this is the reactlon of the inhabitants. In order to

VVgive a~high3degree of prlvacy as possible and a direct relation to the

"stfcet";'to avoid the psychological disadventages of epertment living,

row type dwellings will be used. Thése give each dwelling a "doorstep",5
- and avoid the acoustical problems of families one above another. 1In

.terms of'deVe10ping a coﬁpact'town paettern these will provide a belence

between density snd privacy.

The use of tall apartment_buildings, besides the unfortunate mental

attitude of North Americans toward them,;s also rejectéd bgcaﬁse of the
high winds end the huge shadowed areas created to the north during the
crupialkwinter ménphs, With the low sun angle in winter tall buildings
require extremely large Spacihg to avoid shading eesch other and thus
create vest unuseable areas which further scetter the community. There
is aléo ﬂhe psychological problem of cresting a series of long vistas

which further accent thé bleakness of the setting. Low dwellings looking

. inwerd with a scale releted to the tumen being, in contrest to the vast-

ness of the envirorment will provide a protective feeling.

Within a community of this size, really only a neighbourhood by definition
yet a town, it is doubtful if there will be any significant adult sub-
grouping at a lower 1eve1.6 In fect to allow for easse of varied social

contacts "neighbourhoods™ should not be rigidly created. Site conditions

5Smithson, A. end P., An Urban Project, Architects' Year Book #5, Elek

Books Limited, London, 1953, pp. 49-55

’ 6Taylor, R. The Social Basis of Town Planning, Archltects‘ Year Book;ﬂﬁ,

Paul Elek, London, 1952, pp. 27-32
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will proﬁably give a degree'of separaté elements at any rate. There is
however amplé reason for & small unit based on the daily activities of the
housewife end the small child. This cbuld be related to the nufsery school
and play areas. Aﬁ this level it would be desirable to provide a small

convenience ahop.7 Although it ia true that the town centre will be
; relatively close the. establistment of‘avfew smaller groups will help to

create the feeling of a large complex end a limited degree of urbanity. -

At‘the level immediately.above the dwelling there is no significant group-
ing. A ﬁossibility would be usé of communal lsundries or storage spece
butthese it is felt would lead to the kinds of housewives' grievances so
important to avoid in an isolated community. Therefore no particular

figﬁre Ean.be set and the requirements of other espects of the community
plen will détermine the phygical shape of the dwelling groupings. Between
eéch‘group‘there should be freedom bf’movement and generally the possibility

of various ways to walk end play areas for children.

The family habitet is principally based on the recommended orientation
pattern in conjunction with the desire to relate the dwelling to the
"street" and cﬁild's play. The following standerds form a basis for the

program.
e interior versus exterior
a., is there reessonable protection from noise and invesion of public
from street, particularly for living, dining, and play areas
be is there easy access from living, dinlng, and play areas to
similar space outdoors
c. is the kitchen as close as possible to service entrance
d. is the eesy access from laundry to yard
e. is the outside space for children's play easily supervised from
mother's work areas

n

I

7Tapiola Garden City, Arkkitehti, Suomen Arkkitehtiliitto, 1-2/1956
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space for children inside
i8 there space for playpen easily supervised by mother when
cooking, ironing, sewing,. etc.
can play of very young and older children be separated

can adults sit in comfort away from noise of older chlldren 8

play spaces

is there space in bedroom or elsewhere for older children to
study with some privacy

is there & bath or toilet near young children's indoor play

space {and entrance from outdoors)

b.
.

There are
¢limatic area,

Combining this with the requirements of a weatherbreak between the weather

if possible circuletion of children betwéen indoor and outdoor
space should not be through "parlour® part of living space
does bathroom arrengement facilitate care of bebies

adult indoor spaces for living
is there space for simultaneous separate adult entertainment
and older children's play ,
is there space for workshop or other hebby for father

is there convenient, well lighted space for sewing and ironing.

however certain modifications required for this particular

u8

‘The principal element being that of outdoor space and yard.

and the heated interlor Spaces end additionel hobby, pley and storage space

the concept of entry 1nto a "yard" has been proposed. This areas which

would only be 1ight1y heated would provide a stage between indoors and out-

doors for

small child's winter play; rough storage and place for outer

garments and children's playhhings.9 It would be well oriented and related

to the housewife's area directly.

they desired, e.g. greenhouse for plants, smell workshop or just a semi-

porch. By leaving this area less well finiéhed end' not fully heated it

is felt that it can alleviate much of the disadvantages of arctic living

a8t & relatively moderate cost.

8"’hi'.\.edelnma, The Development Authorlty of the City of, Eastw1ck, New

Houge Study, August, 1957

Americen Public Health Association, Gommittee on the Hygiene of Housing,

Planning the Home for Occupasncy, Public Admlnistration Service, Chicago,
Illlnois, 1950,3p. 41, 48 and 49 :

It could be developed by the tenants as
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Within the community plan one of the principel elements will be the
ﬁtilidor system coﬁbinea‘with the m@éns of covered access linking the

aWelling‘groups;v~0n land which is unsteble, non-frost suscept;ble areasv
will be developed for play releted to the family units end areés of

shelterediplay. These spaceé will be shaped much in the menner of

Japanese gardens since they will not be able to support any growtﬁ but
will heve to gain interest by sculptural form, paving'areas’énd'man made
1&nds¢ape elemenﬁs. Fﬁmily dwellings will bé’relatéd to this type of

erea for an intimate friendly general outlook. Traffic wili of course be

limited by the coﬁflicﬁ wifh the utilidor system and will ré@uire a

v careful separation.with few Arossings. Easically & series bf‘sgper-

- block areas will be developed with roads on the periéhery end utilidors
and enclosed access ways forming the spine, or central green area";.
Parking will be in groups at the edge with about 100 fbet maximum distance
to the farthest dwelling., For servicing, mOV1ng, etc., within the
‘dwelling groups, small carts and dollies towed by electrlc cars will be

used.
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