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by Stephan C. Paliwoda 

THE IDEAL ARCTIC WINDOW 

The Northern Engineer, Vol. 9, No. 3 

INTRODUCTION 

In recent years, Alaska's population 
has increased rapidly, mainly because of 
workers and their families from the Low
er 48 who have moved north to work 
either on the Trans-Alaska Pipeline or 
for the many companies associated with 
the pipeline. A curious architectural 
phenomenon accompanying this popula
tion influx is that the new Alaskans seem 
to have brought with them the Lower 
48's image of the middle class dwelling. 
For example, consider the oversize win
dows and sliding glass doors on many 
new houses and apartments here in the 
subarctic that make such dwellings appe'ar 

better suited to California than to Alaska 
(Fig. 1 a-d). The philosophy behind this 

excessive use of glass seems to be part 
of an overall transplantation syndrome, 

whereby newcomers to Alaska mistaken
ly assume that modern technology will 

allow them to continue their Lower 48 
lifestyle here ("Who cares if we have 

large windows? We'll just turn up the 

thermostat when it gets cold, like we used 
to do down South"). This line of reason
ing is patently illogical in an arctic cli

mate. Providing an abundance of window 
area is just plain silly when one considers 
the insulation characteristics of glass, 
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and socially irresponsible when one 
considers the increasing cost of fuel and 
our nation's steadily dwindling fossil 

fuel resources. 

WINDOW CONSIDERATIONS 

It is not likely that anywhere else 
in the United States must a window satis
fy such a wide variety of design parame

ters as in Alaska. Here in the fa r north, 

a window must: 

( 1) Protect against heat loss during a 
long, cold winter. 

. 
(2) Protect against solar glare and heat 

gain during a surprisingly warm sum

mer. 

(3) Provide necessary m1mmum ventila
tion in winter, without allowing 

undue heat loss. 

(4) Provide maximum cooling ventilation 

in summer. 

(5) Provide means of emergency egress 
for certain rooms in case of fire. 
This means openable windows must 
not freeze shut in winter, nor expand 
shut (under the influence of heat 

and humidity) in summer. 
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Figure 1 a-d. Typical recent residential construc

tion in Anchorage, Alaska. Three of the four 
buildings shown present their glass expanse to the 

north (shaded side); only the structure shown at 
the top right could claim solar gain as an advan
tage from its south-facing windows. (Photos by 
the author.) 
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(6) Provide natural light and exterior 
views, through proper sizing, shaping 
and location of the windows, so as to 
limit people's sense of confinement 
from being indoors. This requirement 
becomes especially critical during the 
winter. 

Although these criteria might be applied 
to almost any window anywhere, they 

assume increased importance in the arctic 
and subarctic, for the far northern cli

mate can be very unforgiving. 

In addition to these criteria, I suggest 
that the ideal arctic window should also 
satisfy the less obvious but equally 
important requirement of being variable 
in size. The reasons for this peculiar 

requirement are discussed in this report, 
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and can be summarized by the following · 
additional criteria: 

(7) In winter, the amount of window 
area exposed to the exterior should 
be reduceable in order to limit exces
sive heat loss from the dwelling. This 
should be done without completely 
obscuring the view to the outside 
in order to guard against that over
whelming sense of confinement from 
long hours spent indoors known as 
"Arctic Cabin Fever."1 

(8) In summer, the amount of window 
area exposed to the exterior should 
be expandable in order to admit as 
much light as possible from the long, 
warm, sunny summer day, in order 

to dispel the gloom of the long, cold, 

dark winter. At the same time, some 
manner of sun control should be 
maintained for relief from the 

. glare and heat of the summer sun. 2 

Criteria numbers 1 through 5 are 
well known to window manufacturers 
and architects, and have been more or 

less satisfactorily resolved for temperate 
climates. However this cannot be said of 

criteria numbers 1 through 3 and 6 
through 8, when applied to the far 
northern climate. Therefore, this study 
will undertake an examination of these 
criteria and will propose possible solu
tions to the problems they pose. Specif

ically, given the human need for natural 
light and exterior views,3 I shall explore 
the most appropriate size, shape and 
placement of a window for a typical 
habitable room in an arctic or subarctic 
dwelling. Thereafter, I shall investigate 
how the area of this window might be 
expanded or reduced so as either to 

admit additional light or to conserve 
additional heat, thus making the dwelling 
more responsive to the changing seasons 

here in Alaska. 

Building Code Window Requirements 

The requirements of the Uniform 
Building Code (UBC) regarding the size 
and placement of windows in dwellings 
are one of the bases for this study. The 
UBC states that all habitable rooms with

in a dwelling, 
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Figure 2. Common window-limiting factors. 

" ... shall be provided with natural light by 
means of exterior glazed openings with an 
area of not less than one-tenth of the 
floor area of such rooms, with a mini· 

mum of 10 square feet.
4

" 

Furthermore, all habitable rooms within a 
dwelling, 

" ... shall be provided with natural ventila

tion by means of openable exterior 
openings with an area of not less than 
one-twentieth of the floor area of such 

rooms with a minimum area of 5 square 

feet. 5" 

Regarding the use of windows for the 
purpose of emergency exits, the UBC 

states: 

"Every sleeping room below the fourth 
floor shall have at last one openable 
window or exterior door approved for 

6, 
emergency egress or rescue. 

Note that the UBC does not require 
living areas (living room, den, kitchen, 
etc.) to possess windows which might 

be used as emergency exits: only 
sleeping rooms below the fourth floor 
are required to have windows or doors 
which can be used for emergency exit. 
Since the "typical room" which will be 
used as a study model in this paper will 
be a living area, the provision of window 
openings that can be used for emergency 

exit will not be considered here. 

Common Window-Limiting Factors 

In the design and construction of a 
typical wood-frame dwelling, there are a 
few factors which define an area of wall 

space on any given wall of a room within 
which a window may be most easily loca

ted. These are: 

(1) In wood-frame construction, the 
window head is usually no nearer 
than 12" from the ceiling to allow 

for the double 2x4 wood plate and 
4x6 or 4x8 wood header over the 

window opening. 

(2) Most tract home or apartment win

dows rarely come within 18" of the 
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floor, in order to avoid - the UBC 
requirement7 of thereby having to 
provide tempered (i.e., expensive) 

glass. 

(3) If a window is near a corner of a 
room, it is generally considered good 
practice to allow at least 12" of wall 
space between the window jamb and 
the corner of the room to provide 
space for curtains. 

These window-limiting factors are illustra
ted in Figure 2. 

ANALYSIS, PART I 

Design of a window to meet minimum 
view requirements 

For an ideal arctic window, the ini

tial concern is to provide a window of 
minimum dimensions yet allowing for 
maximum view, so as to counteract as 
much as possible the adverse psychologi
cal effects of confinement indoors during 
the winter. I shall therefore first design 

a window to satisfy view requirements 
which exist during the winter, thereafter 

adjusting the design as necessary to ac
commodate conditions that exist during 

other seasons. 

I shall assume that the majority of 

indoor activities in a typical arctic dwell
ing during the winter will be conducted 
by seated people (reading, watching T.V., 
eating, conversing, etc.). Thus, the 
ideal arctic window should allow a seated 
person to observe the outside easily from 
any point in a room. Since the eye level 
of the average person, when seated, is 
3'-11" above floor level,8 the ideal arctic 
window will center somewhere about this 

height. 

The window's position will fur

ther depend upon the field of vision of 
the human eye, which with the head still 
and eye moving averages 56° in width, 
27° upwards and 10° downwards. 9 Pro
jecting this field of vision on a vertical 
plane from an arbitrary distance of 10 
feet produces a pattern which is semi
circular above the center of the field, 
with a radius of 10 ft. x tan 27° = 
5.095 ft., or 5'-1','. Below the center of 

field of vision, the pattern is oval with a 
lower limit of 10 ft. x tan 1 0~ = 1.76 

Figure 3. Over-all human field of vision (projected from a distance of 10'-0"). 
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ft., or 1 '-9". The total height of this 
field (at a distance of 10'-0") is there
fore 6'-1 0", and the total width is 
10'-2" (Fig. 3). 

Since it is not possible to see objects 
clearly defined at an angle greater than 

10 to 15° 6about one third of the field 
of vision) 1 , it may not be necessary 
to provide a window so large as to en
compass the human field of vision com
pletely. Therefore, for the purposes of 
this study, the "critical field of view" 
at which the human eye might view a 
scene and yet not feel constricted will be 
somewhat arbitrarily assumed to be 

50% of the human field of vision. Our 
window should admit this critical field 

of view (Fig. 4). 
The height of the critical field of 

view (from a distance of 10 ft.) is there

fore 3'-5" overall, with the center of 
vision being about 1 0" above the lower 
limit of the field. The width of the 

critical field of view (from a distance of 
10 ft.) is 5'-l" overall. These data indi

cate that for every foot of distance be
tween an observer and a window, the 
minimum vertical dimension of the win
dow should increase by 4". Or, if Dv = 

Viewing Distance in feet, and He = 
Critical Window Height, then He = 
D/3. Also, it is clear that the minimum 

horizontal dimension is one-half the 
viewing distance; or, if W c = Critical 

Window Width, then We= D/2. 
The diagram in Figure 4 also indi

cates that the height of the window sill 
must be 1" less than the height of the 
observer's eye level for every foot of 
distance between an observer ~md a win
dow. Or, if He = Height of Eye Level 

in inches above the floor, and Dv = 

Viewing Distance in feet, and Smax 
= Maximum Height of sill in inches, 

then Smax = He-D/12. For the seated 
figure, where He= 47", we have S = max 
47-D/12. 

To provide as wide a field of view 

as possible, we will consider for initial 
design pu.rposes that a window on any 
given wall surface will be two feet shorter 
in horizontal dimension than the wall 
is long. This will ensure that the width 
of field of view for people sitting near 
the sides of a room will not be impinged 
upon, yet will provide one foot of wall 
space on either side of the window for 
drapes. 

The Northern Engineer, Vol. 9, No. 3 
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Figure 4. Human 'critical field of view' (projected from a distance of 10'-0"). 

To apply these parameters to a drapes, or 18 ft.-2ft. = 16 ft. Figure 
"typical" living space, we shall take as 5 illustrates the window shape thus far 
a model a 16'x18' habitable room (about derived. 

The total area of the window is 2.6 
ft. x 16 ft. = 41.6 sq. ft., or 44% more 

window area than the 28.8 sq. ft. re
quired -by the UBC for a 16 ft. x 18 ft. 
habitable room. This is more window area 
than is really necessary or desired. 

ANALYSIS, PART II 

Modification of initial window shape to 
meet requirements of arctic climate 

So far, a window shape has been 
developed that does one thing very well: 
It provides excellent horizontal exterior 
views for seated persons. By affording 

good exterior views, the window should 
combat the inhabitants' sense of winter 

confinement indoors. Unfortunately, this 
window shape has two serious drawbacks 
for the arctic climate: 

(1) It is not seasonally responsive. Al

though the window should relieve the 
sense of confinement during the winter, 
it cannot help but contribute to a sense 
of confinement during the summer, when 
its limited 2'-8" vertical dimension would 
block out a full view of the summer sky. 

It would also make the room seem dark 
and uninviting during the summer by 
blocking out the sunshine so welcome 
to northerners after a long, dark winter. 

(2) It is not energy efficient. During 
periods of winter darkness, the window 

this size of a residential living room, or 
of an apartment kitchen-living area) with 

one exterior wall facing south along the 
18' dimension on which a window will 
be sized and located. For purposes of 

computation, the Viewing Distance (D) 
will be taken to be one-half the room di

mension that is normal to the window, 
or 8'-0". Again, this is somewhat ar

bitrary, but is based on the assumption 
that the center of the room will be that 
area which is most frequented by the 
room's occupants. 

Figure 5. Interior elevation of 'initial' window shape for an 18'-0" wall of a 16' x 18' 
room. 

With the viewing distance deter
mined, the critical window dimensions 
for a 16'x 18' room can be calculated as 
follows: The minimum vertical dimen

sion of a window placed on one of the 

18 ft. walls is He = D/3. Since Dv = 
8'-0", H = 2'-8". The minimum hori-c 
zontal dimension is W = D /2 or 4'-0", c v 
but initially the width of the window 
will be set at its maximum dimension, 
which is equal to the wall dimension 
minus two feet, allowing wall space for 
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Figure 6. Interior elevation: 'modified' window shape for an 18'-0" wall of a 
16' x 18' room. 

would afford minimal view benefits while 
becoming a tremendous energy liability, 
funneling off huge quantities of precious 
heat. In addition, a long baseboard heater 
would be required to counteract the cold 
air pouring off the window, thus adding 
to the cost of heating equipment. 

We will therefore attempt to correct 
each of these drawbacks in turn, begin
ning with the previously derived window 
shape and correcting first for seasonal 
responsiveness, then for energy efficien
cy. 

To provide a window shape that is 

more seasonally responsive (i.e. with 
more height), we must reduce the win
dow width to prevent ending up with 
excessive glass surface. Since the initially 
derived 16' wide window already has 
too much glass surface, we must reduce 
the window width sharply in order to 
add any height at all. To keep things 
simple, we will reduce the previously 
derived window width by half, or to 
8'-0". According to the UBC, 11 the 
height of the window must now be 288 
sq. ft./1 0/8 ft. = 3.6 ft., or 3'-7". We will 
assign a height of 3'-8", to keep to the 
4" module commonly used in the con
struction industry. A window of these 
dimensions will provide good year-around 
exterior views and will admit more sum-

8 

mer light into the room. Although this 
window shape will not provide as pan
oramic a view as before, it will provide 
an adequate view for standing as well as 
seated observers. Also, since it will not 
take up the entire wall length, the win
dow can be positioned at whatever point 
along the wall the designer thinks will 
provide the best outside view, depending 
upon such factors as anticipated activities 
within the room, furniture placement, 
etc., thus compensating in part for the 
window's reduced width (Fig. 6). 

Now let us turn our attention toward 
making the window energy cost efficient. 

This has already been accomplished to 
some extent by sizing the window accord

ing to t~e minimum area requirements 
dictated by the UBC. Also, since the win
dow is narrower than .before, chilly air 
falling off the window during cold weath

er will be concentrated over a shorter 
section of wall, in which case the length 
of the baseboard heater might be short
ened accordingly, reducing heating equip

ment costs. These are comparatively 
minor considerations, however. The ma
jor problem, still to be resolved, is how 
to curtail heat loss through the large 
window which will be exposed to winter 
cold. Some manner of insulation must be 
provided for the window. Today, the 
common solution is to provide insulating 

glass, or multi-paned windows. But two, 
four, and even six-paned windows are 
nowhere nearly as good insulation as 
an insulated wall--and are terribly expen
sive. Then too, large window areas are 
pretty useless during the arctic winter, 

when it is dark outside most of the time. 
It is apparent that some means must be 
devised to reduce the amount of window 
surface exposed to the cold during win

ter months. 

The best solution seems to be to pro

vide a system of insulated shutters, 
whereby the window area exposed to the 
outside can be varied according to pre

vailing weather conditions. The system 
proposed here consists of two separate 
shutter systems (Fig. 7). System 1 con
sists of a long horizontal overhead shut
ter. For the 8'-0" x 3'-8" window under 
discussion, this large shutter would be 
8'-0" long by 1 '-0" high. When closed 
it would cover the top 12 inches of 

window surface, thereby not intruding 
into the critical window height (He) of 
2'-8". Shutter system 2 consists of two 
side shutters, each 2'-0" wide by 2'-8" 
high. When closed it would cover 1/4 
of the remaining exposed window area. 
With all shutters closed, an area only 
4'-0" wide by 2'-8" high (or 37% of the 
total window area) would be left exposed 
to the weather. These dimensions equal 
the limits of the critical field of view 
developed earlier (Dv = 8'-0"). , 

This system of shutters would pro
vide three modes of exposure. In mode 
1, with all shutters opened, 100% 'of the 
window surface would be exposed. The 
two side shutters would be secured to 
the exterior wall. The large overhead 
shutter could be held in a half-open 
position and adjusted by means of sim
ple pole braces inserted into notches in 
the shutter and in the window mullions 
in order to provide a measure of sun con

trol. This would be a typical set-up for 
summer months. 

As the weather becomes colder, 
mode 2 would be employed, with the 
overhead shutter clos.ed tightly against 
the window frame, sealing off 27% of 
the window area. Adequate light for 
room occupants and good exterior views 
for seated persons would still be avail
able through the lower 73% of the win
dow. Mode 2 would be typical for the 
spring and fall. 

The Northern Engineer, Vol. 9, No.3 
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posed system of insulated shutters for 
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Mode 3 would be employed during 
times o'f extreme cold; a II shutters would 
be closed, sealing off 64% of the win
dow surface. The remaining 36% of ex
posed window area would be of such pro
portions (4'-0" x 2'-8") as to allow for 
the critical field of view. The sill height 
of this remaining exposed area would per

mit good exterior views for seated per
sons. This mode would be typical for win 
ter (Fig. 7). 

It would be necessary fo r conven

ience's sake to operate the shutters from 
the inside. This would become particu
larly important during inclement weather, 

and also if the window was located on an 
upper story. This could be accomplished 
by providing inward-opening 2'-0" x 
2'-8" casement windows at each of the 
two areas covered by the side shutters, 
so that one would need only to open a 
window and to reach outside to operate 
the shutters. 

In order to provide the 50% openable 
window surface required by the UBC, 
it would be necessary to provide addi
tional openable window area along the 
window surface covered by the overhead 
shutter. Two inward-opening awning 
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TABLE 1 

Insulative Values of the Ideal Arctic Window (Fig. 8) 

Total 
R-Factor: Total 

Glass (if shuttered R-Factor: 
Time of Area glass is (if all glass 
Year Exposed one pane) double-paned) 

Mode No . 1 Summer 100% 
(All shutters 
open) 

Mode No.2 Spring 73% 
(Overhead shutter & Fall 
closed, side shut-
ters open) 

Mode No . 3 Winter 36% 
(All shutters 
closed) 

windows, 2'-0" wide by 1 '-0" high, 

above each of the casement windows 

would do the trick, and would provide 

needed auxilliary ventilation for summer 

when the overhead shutter would also be 

open. To assure adequate ventilation 

when all shutters are closed, the side 

shutters might be provided with a series 

of small ventilating holes--perhaps a series 

of 1 /2" diameter downward-and-outward 

holes in some decorative pattern. Thus, 
with the side shutters closed, the 

casement windows could be opened to 

provide ventilation, and yet even during 
periods of extreme cold or during heavy 

storms the interior would be protected 

against the winter's icy blast. (This 
"Ideal Arctic Window" is illustrated 
in Figure 8.) 

ANALYSIS, PART Ill 

Discussion of insulative characteristics of 
the "Ideal Arctic Window" 

The benefits of this shuttered wm
dow system in te rms of heat loss can 

become s ign ificant if the shutters are 
insulated . The actual cost of provid ing 
such shutters need not be great, for with 

insulated shutters, single-paned w indows 

could suff ice for the 64% of w indow su r
face covered by the shutters. The central 

10 

1.30 2.00 

2.70 3.40 

4.50 5.20 

36% of the window that would always 

remain exposed would have to be multi

paned; even so, the cost of the shutters 

could be regarded as a trade-off against 

the savings realized by not having to use 

glass over the entire window surface. 

A comparison can easily be made 

between R-values of the ideal arctic win

dow and the R-value of 2.0 for a normal 

double-paned window of equal size. In 

computing the average R-values for the 

total ideal arctic window surfaces shown 

in Table I, the following approximate 
values for various window components 12 

have been assigned: 

Single-paned glass : R = 0.9 

Double -paned insulating glass, with a 

3/4" air space between panes: R = 2.0 
Shutters, provided with 2" rigid insula

tion (Shutters enclose a 4" air space 

between shutter and w indow when 
closed. Allowance has been made in these 
figures for a few small ventilating holes 
in the side shutters) : R = 6.0 

The ideal arct ic window possesses 
supe ri o r insulat ive cha racte ri st ics com
pa red to a normal double-paned window 

of equivalent area . Also, it has the ad

vantage of being flexible in area ; it can 

open up in summer, when small windows 

are undesirable , and can close down in 

winter, when large windows are a lia

bility. This superiority has been achieved 

without sacrificing good views to the out

side, and while complying with the 

minimum window requirements and ven

tilation standards set forth in the Uni
form Building Code . 
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by John Collette 

Human Needs in Northern Architecture 

In his now-classic book The Silent 
Language, E. T. Hall presents the fol

lowing encounter: 
"I remember an American agricul

turalist who went to Egypt to teach mod
ern agricultural methods to Egyptian 
farmers. At one point in his work he 
asked his interpreter to ask a farmer how 
much he expected his farm to yield that 
year. The farmer responded by becoming 
very excited and angry. In an obvious 
attempt to soften the reply the inter
preter said, 'He says he doesn't know.' 
The American realized something had 
gone wrong, but he has no way of know
ing what. Later I learned that the Arabs 
regard anyone who tries to look into the 
future as slightly insane. When the Amer
ican asked him about his future yield, 
the Egyptian was highly insulted since 
he thought the American considered 
him crazy. To the Arab only God knows 
the future

1 
and it is presumptuous to talk 

about it." 
What does this example of culturally

based misunderstanding have to do with 
northern residential design? Neither the 
American nor the Egyptian in Hall's 
anecdote was aware that his view was not 
universally accepted until he ran into 
someone with a different view. Usually 
it is correct to assume that the people 
of a given area, of a particular culture, 
know more about themselves than an 
outsider can, but sometimes they don't 
know what it is they know until they are 

forced to accept the existence of a dif
ferent perspective that brings their own 
into focus. The meeting of cultures is 
the skirmish area from which self
knowledge emerges--and the cultures need 
not be as different as Middle Eastern and 
Western for the skirmish to be significant. 
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When Alaskans see another building 

going up that ignores the dictates of the 
climate--and it is a common sight--they 
see another· skirmish taking place. At the 
most obvious level, this could be shown 
by too little insulation, such that a new 
building's first winter leads to long lines 
of icicles at its eaves; these icicles are the 
badge of ignorant or profit-hungry 
builders. To Alaskans, who must be more 
energy-conscious than most other Ameri
cans, this kind of building conveys a sense 
of social irresponsibility. Its presence 

amounts to an insult. 
There are other ways in which build

ings ignore the climate that can amount 
to more subtle insults. Designers of 
buildings for the interior of Alaska and 
other sub-arctic areas should not only 
allow for the cold and the high cost of 
construction and heating but also for 
ways to harmonize the building spaces 
and appointments with the special 
physical and psychological needs of 
northerA people. The responsible design
er, however, isn't likely to find much 
that has been written on local perceptions 
of the built world in the north. There 
seems to be much applicable knowledge 
about cold weather plumbing design, 
foundations, and so forth, but I ittle has 
been published about the unique de

mands of the people who dwell on the 
foundations and use the plumbing. Per
haps this is inevitable; as people adapt 
to a very new environment, they must 
first address the basic needs for warmth 
and shelter before they can be concerned 
with refinements. The miners in early 
Fairbanks were too concerned with get
ting rich and staying warm to consider 
forming a symphony orchestra or build
ing a museum; Fairbanksans today are 
likely to be concerned about the acous
tics of their homes for their stereo sets 
or even their chamber music groups. 

This paper aims at exploring some of 

the social and climatic forces that create 
distinctions between the mainstream 
American culture and that of America's 
increasingly important far north insofar 
as these distinctions relate to northern 
dwellings. As Alaska makes the transition 
from a place only for seekers after wealth 
or adventure to one where people hope to 
stay, raise a family, build a permanent 
home, the home that is built must ful
fill more functions than mere temporary 
protection. This evolution clearly makes 
demands on architects and builders to 
provide a built environment that reflects 

the new seriousness with which we view 
the north and results in buildings more 
precisely attuned to the climate, to north
ern economics, and to new cultural 

demands. 

SPACE/TIME 

Space is the architect's chief raw 
material, the thing over which he exer
cises most control. Time is very much a 
function of architectural space; a chair 
might be comfortable for fifteen minutes 

but constraining for an hour; a room, 
pleasant for a night but claustrophobic 
for a week. Similarly a house designed 
for a few hours' leisure after work very 
well may be unsuited for a wider range 
of activities. In the north, interior spaces 
must be designed to bear a special burden 

of use. 
In more moderate climates many 

normal activities can take place either 
outdoors or in the surfeit of warm indoor 
space available . (For the 65,000 people 
in the central Alaskan Interior, there is 
one public indoor tennis court.) Few 
businesses conduct their activities out
doors during the eight solid months of 
winter here. The winter closes northern
ers in; it is sometimes just too cold to 
get bundled up, start a chilled, balky 
vehicle, and go somewhere else. One pre
fers to visit close neighbors or not go out 
at all. Staying in the home for long per-
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iods is central to the Alaskan way of 
life.* 

Some of those who do go out at

tempt to avoid the cold at all cost, and 
these people may as well live in outer 
space for all the contact they have with 
unexpurgated nature. They travel from 
warm module to warm module in heated 

shuttles, I ife support systems strained to 
the limit. At the end of a day of running 

around, they may have spent ten minutes 

outdoors. The more hardy and those driv

en by claustrophobia or hysteria may 
spend two or three hours outdoors when 

temperatures are I ow--probably broken 

by a warm-up period or two indoors. 

Alaskans greet summer with an ex
plosion of outdoor activities. In Fair

banks alone some 1600 people play soft

ball in organized leagues; no one has total 

count of the joggers, hikers, berrypickers, 

campers, boaters, and other less organized 

participants in outdoor activity. But in 

summer there are mosquitoes. Our build-

+i 
ALA.?kA1V Vt~tot-.J or A\07QUtTo 

(CULEX A\AGI\JI t"ICLJS) 

ings protect us from the swarms of 
voracious pests, so in summer part of 

our dependence on the indoors is carried 
over from winter. People who have spent 

building dollars on sundecks and other 
outdoor places for leisure and entertain
ing, unless they I ive in a city's core, 

sometimes find that the money would 
have been better spent on more room 
indoors--or perhaps on a sauna. 

So Alaskans in all seasons make 

*This central place has more than 

the normal blessings of law. The Alaska 

Supreme Court underlined the impor

tance of the home for Alaskans by 
allowing marijuana to be grown, kept, 

and smoked in and around the personal 
castle, while retaining its illegality in 

public. The home isn't so honored by 

law in any other state. 
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great demands of their indoor spaces, 

but the extremely high cost of building 
and heating here impinges greatly on our 
normal wishes to live in airy spaciousness. 
The space affordable must be used for its 

greatest good; the greatest good is in pure 
useful space, uncluttered, unwasted. If 
a clutter of sofas, partitions, and coffee 

table planters are scattered around, the 
room to move, to walk, to stroll, simply 

to hang around, won't be available. 

In homes essentially designed for 

mere relaxation after work, low cush
ioned chairs probably will suffice for 
normal seating. Maximum physical relax

ation in the shortest possible time must 

be the reason behind such overstuffed 
living rooms. In homes used for longer 

periods, however, a variety of seating to 

match the body's differing needs should 

be used. Van Wely, a Dutch industrial 

physician, advocated avoiding continu

ously .sitting for more than one hour, 

standing for more than one half hour or 

for more than one hour total per day. 2 

This may sound like extreme coddling 

of our bodies (and the foreman at the 

workplace wouldn't understand, even if 

you showed him a copy of Van Wely's 

work), but when we have more control 
over our position--as we do at home
and can pay attention to how long we 
actually stand or sit without moving, 
Van Wely's ideas seem reasonable. 

One posture not usually designed 

for in dwellings is standing up, or stand

ing around. In homes with only two seat
ing heights, the low soft chair and the 

higher more firm kitchen chair, the kitch
en often becomes the spot for the most 

intense social reactions. The kitchen has 

a counter top of an excellent height to 
lean against, a good height from which 

to lift drinks while the drinker is stand
ing, and a height which gives the body 

some freedom of expression. Not all 
conversation is gentle and polite, and not 

all degrees of vehemence can be expressed 
while the speaker reclines in a deep s~ft 
chair. The popularity of bars in Alaska 

perhaps also speaks for the need for 
stand-up socializing. 

Most people find objects of chest 

height comfortable and expressive. The 
level of a podium is a fifty-fifty compro

mise between revealing and hiding the 
speaker, who feels free to talk of religion 
or politics from such a spot and free to 

use broad vehement gestures. This height 

is rarely found in homes, but in the 
interest of providing another possible 

posture for the winterworn body, it 

deserves further use. 
Raising the podium another 3 to 6 

inches transforms it into an object of 

surprising intimacy. In Italian cities, 
where the climate and culture allow much 

standing around in public, there are 
found fences, fountains, railings, and 

posts of near chest level. Hooking one's 

elbows over a post or railing removes 

much of the strain on the feet and back 

and the position is comfortable for a 
very long time. When a person is playing, 

talking, or entertaining, an object like 

this becomes a valuable and expressive 

tool which can be leaned against, banged 

on to make a point, or used as an elbow 

prop while one rubs his chin, being 

thoughtful and wise. The northern home 

must take on some of the burden for 

vagrant behavior that the public square 

takes in Italian towns. 

In the northern home, special spatial 

needs stem from temporal demands: 

people spend an inordinate amount of 

time indoors, time that can't all be 

spent sitting buried in a soft, low piece 

of furniture in front of a TV set. The 

human mind and body need further ex

pression. Our insulated spaces must make 
accommodations for walking, talking, 
working, entertaining, and standing 

around indoors, and they must fulfill 
all these functions as cheaply and as 

effectively as possible. All the tools 
the designer has must be orchestrated 
to provide space suited for the unique 

time demands, space carefully planned to 

increase the visual as well as the actual 

size of the enclosure. Zone and peripheral 
lighting should be used to increase the 

apparent size, as should corner windows, 

ample ceiling heights, broad doorways, 

glass doors between rooms, and space

enhancing colors and patterns. 

COLOR 

The use of color in northern dwell
ings is a subject that has as many view

points as there are points on the spec

trum. Someone may find that shiny pur

ple polka-dots against a wall of char

treuse flocking is cheery and lively, while 
most (I think) would find it quite dis
tressing. 
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Th r spon to color s highly 
sub' tiv but not so r ndom that p t· 
t ms of u r not formed within cui· 
tur Our culture, our xperience, our 
le I of ophistication all mold how w 

rceiv and r pond to color. It is cle r 
from a Sunday morning walk through 
London th t British men wear red mor 
th n do American men; in both countries 
ban presid nts do not drive bright yel· 
tow or oran utomobiles- xcept on 
w kends. 

One e treme us of color is to be 
found in big city discothequ s. The 
d igner of a disco might find a cert in 
le I of color discomfort to be what the 
public ants in order to f el he ght-ned 
senses; he m y sel · t bri ht nt 
sc mes, brilliant ligh • nd of course 
loud sounds to contr bu to clim t of 

r 
m ry, h 

opl , accu o 
orful world, dr 
color in th ir tools, rt f , and ho 
What mi~ be more Import nt bou th 
color n of tropical people s th . t th y 
don't m to mind bri~t colon lux · 
posed ns on another. 

• Vof. I, No. 3 

Given that the use of color is one of 
th major ways w adapt our nvlron· 
m nt to our personal needs, how can the 
d sign r of northern dwellings discover 
what colon and int nslti s might please 

st7 We hav consider d time. in the 
sens O·f duration of stay, and place, 
In th s ns o·f xt rnal environment; 
for the north, both con id rations may 
I ad us tow rd favoring low·k y colors. 

Admitting that It is conj cture to 
sume that the physical nvironm nt 

plays a leadln p rt in how ople view 
and u color, th is con)ectur may 
w II b ppli to Alask nd how 
Alaskans m ht color to r fl ct 

It r ng char ct r. utumn must tim 
nflu nc much of wh north m 

- rcelv nd njoy bout color. 

We can look to older northern cui· 
tures to see how they use color, for peo· 
pie who also endure long winters are the 
Sc ndlnavians. These artistically and 
economically creative countries have had 
the opportunity to develop their use of 
color autonomously over culturally sig
nificant p riods of time. In the sophis· 
ticated e th tics of Denmark and Sweden, 
from their fin ly wrought furniture to 
th ir marvelous fabrics, autumn is visually 
very pr nt. The shades of brown and 
y llow, from cream to chocolate in their 
wools and woods, span th spectrum of 
summer s nd. Shades of black, found 
oft n j.n us further south, are almost 
n v r u d in Scandinavia. Darkness for 
M diterr nean people, black night, may 
ott n warm and friendly. a time for 
circulat in round the square or park 
with on 's n i hbors. But blackness 
r mind no"h m rs of th interminable 

1nt • wi th un f rover the ho izon. 
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TEXTURE 

New technology has produced mate
rials that are smooth, featureless, and 
available in virtually any practical size. 
Floors, counters, ceilings, walls, and fur

niture all use these slick new materials 
that are easy for workers to use, mostly 

inexpensive, and now dominant in the 

building industry. For people who use 

homes for a few hours after work, apart
ment-like, the new featureless materials 

ease the work of keeping a home spot

lessly clean . If these materials are used 

very lightly and carefully they will last 

until the house falls down; if they are 

abused, marks will appear that will stand 

out like a dark winged spot in a glass of 
cold milk. 

Modern architects and the public 

both are coming back to natural materials 

after years of single-mindedly embracing 

industrially produced materials, in part 

because of what they have learned hap
pens to new materials after they are no 
longer new. The exterior of structures of 

modern material and design are losing the 
precision that was designed into them and 
was once central to their beauty. Metal 
panels are falling off, metal window 
frames are rusting, glass is cracking and 
becoming dingy between panes, and 

alterations over the years sometimes 
jar horribly with the original intent. 

Inevitable dirt and soot coat the new 
buildings, creating imperfection where 
perfection is necessary. Older brick, 

stone, and wood buildings take on char-
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Fairbanks' ·year-old Federal Building. The stark lines and metal-sheathed exterior are 

kindred to the author's vision of Stockholm, but this structure cannot be attributed 

to the Socialist Party. 

Left. Interior view of the Federal Build

ing shown above. The author's little 

brother said that walking down the hall

ways made him feel as if he were being 
sent to the principal's office. 

acter with time, but buildings of feature

less materials are aging poorly, their geo

metric lines fuzzed by weathering. Na

ture, after the fact, is misplacing a deci

mal in the equation of perfect mathema

tic esthetics. 
One architect for an eastern state 

university campus placed a clause in his 

contract that the university would not 

allow any posters on campus in order not 

to spoil the effect of his design .3 It is 

doubtful that the architect considered 
for whom he was designing. Clutter is 

bound to occur over time; people who 

use buildings adapt them to their own 
uses, personalize them with hangings, 
marks, additions that give them the 

human touch. Many modern buildings 
don't seem to be fitting in very well in 
the human world; many modern archi 
tects need to reconsider how people 
actually use their products .** 

** For a well-wrought and vitriolic argu

ment about modern design and industrial 

ly produced materials, see Form Follows 
Fiasco, by Peter Blake (published by 
Little Brown & Co.). 

Sweden, the socialist mecca for 40 
years, has been building towers and apart

ment buildings of modern glass, metal, 

and concrete . Recently it seems that the 
Swedish people want something different. 

In Stockholm the entire old central city 

has been razed to make way for the lat· 

est . Many of the designs are pleasant: 

walkways abound, shopping streets are 

plentiful and the overall master plan 

seems to have been followed carefully, 

with normal human behavior much in 

mind . But the central city is aging rapid

ly; the cleanliness of the modern design 

emphasizes the dinginess, the stains, the 

clutter that featureless materials left out 
in the weather soon generate. In my jour

nal, written in Stockholm in 1977, is an 

entry speculating on the political turn

around in Sweden that summer : for the 

first time in 40 years, the socialists were 

voted out of power. 

"I think I know one reason why the 

socialists were defeated. The buildings 
they've been building are old now--the 

shiny steel and glass is getting to be a 

sorry sight, the concrete seared and 
stained, not monolithic anymore. They 
tore down the timeless and gave the peo
ple buildings open to rapid change. 
Stockholm's downtown section will be 
truly grungy in twenty years, unless they 

find ways to solidify the styles with more 
natural materials, putting bricks on shops 

The Northern Engineer, Vol. 9, No. 3 



and the bases of buildings and covering 
up the aging materials. 

People, you see, are very aware of 
what is being built around them. If you 

ask someone how he feels about a certain 
building the answer is I i kely to be, "Gee, 

I don't know, it's OK, I guess." But he 

may well understand how much that 

building affects his life . How he feels 

about his world, because it is so much 

a human-built one, does depend on how 

well the visual world is faring, and how he 
is faring in that world. 

Swedes saw the edifices of socialism 

begin to age poorly, the buildings and the 

style not passing the test of time . So they 

voted out the purveyors of that style." 

Besides providing physical surround

ings that overly emphasize our personal 

temporariness, the use of featureless 

materials leaves our senses wanting. Dur

ing northern winters, humans must isolate 

themselves from the cold outdoors by 

. wearing warm but sense-depriving clothes. 

This lack of sensory stimulation outdoors 

cannot often be made up indoors. Tem

peratures are constant, breezes can't 

stimulate the skin, the wide variety of 
textures, smells, sounds as well as the 

self-stimulation from varied activity can't 
be reproduced normally indoors. Jim 

Cole, a psychologist working at the Uni
versity of Alaska in Fairbanks, talked 

about human sensory needs during an 

interview on local television : 
"The winter clothing deprives us of 

sensory stimulation ... People, if isolated 

from stimulation, tend to stimulate them

selves. If you look at people in isolated 

conditions, like on a freeway in their cars, 

where you can observe them they'll 

be scratching their heads, picking their 

noses, or in some way stimulating them

selves--it's hard to do with a mitten on. 

You don't feel the sun's rays. You don't 

get as much stimulation, and when people 

don't get much physical stimulation, and 

don't seek physical exercise ... then emo

tional kind of things start taking place to 

provide the needed stimulation. "4 

Psychologist Cole points to problems 

that building designers should address 

also. By increasing the range of possible 

indoor stimulation through texture and 
good use of space, the mental health of 

northerners (statistically poorer than in 

warmer areas) can be enhanced. 
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Floors, for instance, need not be 
soft, cushiony, and tactually neutral. 
Frank Lloyd Wright used plain brick 
floors in most of his homes. This master 

of materials wanted to create serviceabil
ity with beauty, along with tactile and 
visual character. Wherever possible Wright 

would opt for the natural rather than the 
manufactured. Louis, the Sun King, 

strolled in slippers along the broad corri

dors of Versailles over floors of polished 

wood --but those complicated parquet 

floors were not created with perfection 

in mind . The craftsmen built in imper

fection; this imperfect surface, smoothly 

interesting to the Sun King's gentle toe, 

provided pleasant tactile stimulation with 
every step. 

Pioneers in the north had to use naturally 
textured local materials, such ~s logs 

with mud chinking. 

On working surfaces, counter tops, 

and other horizontal surfaces--bureaus, 

chests, desks, cabinets--another criticism 
can be made against featureless materials: 
in interior Alaska they are nearly impos

sible to keep clean, and clean they must 

be if they are to be at all presentable. If 

the surface is smooth, and especially if 

it is both dark and smooth, the dust 

will collect faster than a diligent house
keeper can keep up. Interior Alaska must 

be among the dustiest places on earth. 
This dust, which turns wide rivers brown 

and tidy housewives into candidates for 
psychiatric care, comes from Alaska's 

past and present glaciers. The ice move

ment grinds rock into the fine yellow 

flour loess, which is everywhere not only 

in summer but also in winter and must be 
designed against. 

In his admirable attempt to bring 

good material and good design to the 

average person, Frank Lloyd Wright 
learned a lesson often relearned by other 

architects trying to achieve the same high 
goal: natural materials are getting scarce 

and expensive . Wood floors, rock fire

places, tile counters are now affordable 

only for the rich. The average home in 
America now costs $57,000; in Alaska, 

the same house costs 40% to 60% more, 

and this 'average' home could display 

few natural materials . America is cutting 

down slow-growing trees faster than they 

can grow back. Recently one single tree, 

a now rare black cherry coveted for its 

beautiful wood, was cut down and sold 
for over $75,000. The average man is 

getting farther from the ability to enjoy 

good materials : America must become 

content with imitation naturalness . 

But Alaska is not America. The ma

terial needn't be shipped two to four 

thousand miles. Local wood, rocks, and 

other materials are not uniform or rapidly 

installed, but the savings in material costs 
can help make up for increased labor 

costs. By using what is 9vailable in the 

north, a builder can have a range of tex

tures unaffordable for most Americans. 

With their use, people can enjoy buildings 
that are long lasting, full of character, 

full of a wide range of smells, textures, 

and colors. 

HOME HEATING 

The heat source in modern homes 

is rather impersonally placed in a room 

far away from where life takes place. 
Might it not contribute a sense of com

fort to be able to have a closer relation
ship with what in effect is keeping you 

alive? 
In Bill Brody's planned house, the 

heat source will be central to the build
ing. Into a central spine of rock or con
crete he plans to install his heat source, 

heating a rather large mass to a tempera
ture enough above ambient air to provide 
heat for the entire home. This tempera

ture in a well-built and well-insulated 

home would be modest, allowing the 

mass to be warm and friendly rather than 

15 



The author's suggested masonry heating spine evokes the multi-hearth fireplaces of 
200 years ago, aiming for reintroducing their pleasant features without their ineffi
ciencies. 

hot and forbidding. A true old-fashioned 
hearth could be designed into the modern 
home; the house would then have a warm 
heart radiating heat gently into all parts 
of the living space. 

A readily accessible heat source is 

useful for many things. Mittens can be 
dried and socks warmed; if the spine has 
a corner extending into the food prepar
ation area the warmth- can be used for 
keeping food warm, raising bread, and 
making yoghurt. For someone who has 
been out in the cold, it is an unmitigated 
pleasure to back up against a comfortably 
warm heat source. 

We now better understand what con
stitutes a truly well-insulated structure; 
given the technological advances in in
sulation, central heating with its myriad 
and expensive machines and pipes is no 
longer an automatic necessity for resi
dences. Brody's suggested approach 

should be considered by home designers 
for potential cost reduction and comfort 
increase. 

CONCLUSION 

The foregoing essays are meant to 
provide to building designers some feel 
ing for life in the north, but they only 
touch the myriad factors of climate and 
culture that should guide our building 
efforts. The problem of relating human 
needs to residential architecture here 
deserves much more thought and the 

airing of many more opinions before 
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those of us whose job it is to translate 
ideas into structures can feel confident in 
our task. 

I have presented the foregoing ob
servations in the interest of righting some 

errors about the meaning of the northern 
environment to the home life of northern 
people, errors exemplified by structures 
which do not integrate with our lives. 
The demands placed on northern resi
dences are unusual. Externally, we want 

materials that will weather well--the north 
provides an awful lot of weather--because 

we need the sense of security provided by 
buildings that age well. Internally, we 

need more than a place to relax; we truly 
need a place to live, because by choice 
and by necessity we spend much time 
indoors. The northern home should thus 
accommodate a greater range of postures 
and activities comfortably than on~ 

normally expects houses todo. The color 
schemes should be appropriate to our 
natural surroundings, restful but not 
bland--a trick we might think impossible 
if the Scandinavians hadn't shown us it 
could be done. To increase the range of 
psychological effects possible it would be 

worth considering varying color schemes 
by means of lighting effects. The capabili
ty to vary color would give us more sen
sory stimulation, which is especially 
important since our senses are so muffled 
for nine months of the year. That is also 
one important reason why textural vari
ety is important in our furnishings and 

built surfaces. We know our residences 
need to be heated for our survival, and 
by making the heat source into a central 

feature for warmth in the psychological 

as well as physical sense, we may be able 

to improve our sense of emotional well

being as well. 

To date northern residences have 

almost invariably been planned by south
ern designers, by people whose back

ground, education, and basic perceptions 
have been formed in and by temperate
zone cultures. Northerners may have long 

felt that it takes more than storm win
dows, extra insulation, and a bigger 

furnace to turn a suitable California 
house into one that is a home here in 
Fairbanks (or Bethel, or Ft. Yukon, or 

for that matter Yellowknife or lnuvik) 
but we have needed to define what that 
necessary "more" should be. After years 
of experiencing misunderstanding about 
our climate, our activities, and our 
building needs, northerners have become 
better able to see those needs clearly. It is 
not too much to ask that northerners gain 
more control over what they must live 
in and around. 
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by Hai-Toh Lim 

Solar Tempered Arctic Housing 

Except for Barrow, Alaskan villages 
beyond the tree line import fuel for 
energy. Because of their remoteness and 
the limited shipping season, which per
mits usually only two deliveries by 
barge per summer, energy costs in the 
villages are very high: fuel oil ranges 
from 70 cents to $2.20 per gallon and 
electricity often costs from 15 to 20 
cents per kilowatt-hour. 1 These prices 
will inevitably increase with inflation 
and the depletion of fossil fuel reserves. 

Rural villages are demanding more 
energy the more they join the main
stream of modern life, with larger houses 
and more appliances, and ensuring 
sufficient fuel for every village is a grow
ing problem. For example, in 1973, 14 
villages ran out of fuel; in 1974, more 
than 30 villages ran out or short of fuel; 
and in 1975, more than 40 ran short 
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or out. 2 Given the severe climate, a fuel 
shortage calls for immediate air stJipment 
of emergency supplies at great cost-
as soon as the weather permits. 

This heavy and growing dependence 
on imported fuels makes the Native peo
ple more dependent on a money econo
my and more vulnerable to shortages, 
running contrary to the Native goals of 

self-determination and self-reliance. Thus 
there are social concerns reinforcing the 
economic reasons for seriously consider
ing the development of alternate energy 
sources for remote vi II ages. 

WHAT ALTERNATES ARE APPRO
PRIATE? 

According to Wentink, the wind 
power generation potential for most of 

coastal Alaska is very high. 1 He has 
estimated that a wind-driven generator 
could pay back its capital costs in about 
five years from savings in fuel oil alone. 
Another alternative energy option, solar, 
is very new to Alaska. As of January 
1978, of the 3665 solar buildings known 
to have been built in the United States, 
none are located in Alaska.3 

This paper will investigate only 
solar energy as a supplement to fuel home 
heating. This is because a single commun
ity-scale wind generator is more economi
cal than such generators for single homes, 
and a community wind generator--locat

ed in the most favorable site for wind and 
for safety reasons away from other struc
tures--will not pose as much of a design 
constraint to the architecture of houses 

as would solar adaptations. 
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FEASIBILITY OF SOLAR-TEMPERED 
HOMES IN ARCTIC VILLAGES 
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Solar radiation is minimal or non
existent during the far northern winter, 
but heating is required throughout the 
year (for example the reported low 

temperature in Barrow on June 6, 1978, 
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was 34°F) and there are long hours of 
daylight from late spring through early 
fall. Solar systems would increase the ini
tial building costs and would complicate 
house design and operation but could 
reduce villages' total consumption of and 
dependence on expensive imported fuels. 

A solar-tempered home that incor
porates an inexpensive and simple solar 
system to carry part of the heating load 
is feasible even in the arctic. With suffi
ciently low initial and operating costs, 
a homeowner could afford not to collect 
solar energy during the dark winter or 
on cloudy days. A simple but reliable 

solar system, one perhaps less efficient 
than the more complex systems but more 

easily maintained far from replacement 
parts and professional repairmen, stands 

the best chance for success in remote 

vi II ages. 
Building an energy-efficient .house is 

much more important than merely 
installing a solar system. It has been es
timated that if relatively simple energy 
conservation practices were adopted, the 

utilities costs for a typical 700 ft2 rental 
unit in the Northwest Territories of 
Canada could be reduced by as much as 
50%.4 While it is not possible now to 
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depend solely on solar energy to provide 
all the heating needs for an arctic house, 
it is possible to conserve a great deal 
more of the heat already in the house. 
Whatever the energy source, one should 
aim at using as little energy as possible. 
A solar system is senseless without an 
energy-efficient house design to begin 
with. I 

Even given an energy-efficient home 
and a low cost, simple, and reliable solar 
system, without the acceptance of the 
users the whole attempt to introduce 
an alternative technology to the remote 
arctic villages will fail. Demand for al
ternate energy sources has to come from ' 
the people in the villages themselves; 
those. of us working with the new tech
nology can make it available to them but 
cannot force them to use it. The technol
ogy selected will have to be acceptable 
and appropriate to the villages, under
standable, affordable, controlled, oper
ated, and maintained by the people. 

POSSIBLE DESIGNS 

The three design alternatives pre
sented in this paper represent the author's 
attempt to integrate ideas and suggestions 
from: 
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a) her own personal observations 

in some Canadian and Alaskan 
Eskimo vi II ages; 

b) discussion and correspondence 

with persons knowledgeable in 

the field of Native housing in 

the north; 
c) conversations with Native 

friends and other northerners; 
d) publications. 

Design 1 (Figures 1 - 3) 

Passive Solar Sy stem 
In this design, 240 ft 2 of air solar 

collectors (Fig. 4) are integrated into the 
south wall . 5 The collectors are made 
from readily available "garbage"--beer 

and pop cans--and can be built by local 
people with basic carpentry skills and 
simple tools. The solar syste.m requires 
no man-made power to operate, because 
power supplies are unreliable in remote 

villages. It runs instead by the natural 
convective properties of air . Cool air 

enters the solar collectors through slits 
near the lower floo r level. Air, heated 

by the sun, rises as it passes through the 

collectors and exits through the outlet 
slits near the top of the collectors to 

enter the gravel thermal storage system. 

(Gravel is a readily available material 

in most villages.) Air vents are opened 

manually if heat is needed in the room 
(Fig. 5) . Sola r heated air thus flows into 

the room by natural convection. 

Whm sun i <> Shi n ;~ 
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Solar heat is also absorbed by the 

gravel in the thermal storage. Air is 

cooled and sinks to the bottom of the 
storage bin in this heat transfer process ; 
the cooled air returns to the inlet slits 

near the bottom of the collectors to be 
heated by the sun and repeat the process. 
If warm air is not needed in the room, 
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FROM WATER 
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STORAGE 

the vents can be closed. The air then 
circulates in a closed loop (Fig. 6), again 

FIGUE!..£ b. 

l 
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by natural convection, heating the gravel 

mass. Water stored in black-painted metal 

drums is also heated at the same time. 
This solar-heated water will be avail

able for use in the kitchen by opening 

an insulating lid or it may be piped to 
the bathtub below (F ig. 8). Heat will 

be provided to the room from the gravel 

thermal storage when the sun is not 
shining by opening the air vents in the 

living space, closing the outlet slits of 

the collectors at the same time, and 

closing the inlet vents on the first floor 

(Fig. 7). This will prevent the cold air 

in the collectors from entering the house . 
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The entire solar system can be made 
more efficient by installing an ordinary 

electric fan or a wind-driven fan powered 
by an S-rotor shaft made from oil drum 

halves in a vertical duct space. Warm air 

tends to gather near the ceiling, and the 

fan would bring warm air back to the 
lower floor , thus mixing room air more 

evenly to m inimize the common phe
nomenon of air stratification within the 

house. 

This solar system is not the most 

efficient possible, but it meets the neces

sary criteria of being simple and reliable, 

with no mechanical parts to break down, 

and would require simple and minimum 

maintenance. The solar collector is cheap 

and easy to build, appropriate for owner

built new homes or for retrofitting to 

existing houses. 
Backup Heating 
Backup heat is provided by a con

ventional oil-fired space heater and cook
ing stove. Wood could replace oil for 

heating in places where the villagers can 
gather sufficient driftwood , and where 
coal is abundant, as it is in some of the 
remote villages, it could also replace 
oil. 

The space heater is centrally located 
on the first floor to enable gravity air 

distribution. It is also placed near the 
entrance vestibule to heat up the cold 

outdoor air brought into the house. 

Waste heat going up the smokestack 

can be extracted to heat water for domes

tic use in a recycled oil drum (Fig. 2).6 

Used oil drums are plentiful in most 

villages. 

House Design 
To reduce heat loss and cold drafts 
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in windy weather, the house is entered 
through a wind shelter porch, then 
through an entrance vestibule. The well

insulated entrance door closes over an 
air-tight door jamb, similar to a refrig

erator door. 7 This door opens inward 
because snow drifts might block the 
entrance way, making an outward swing 
impossible. An emergency exit located 
at the higher level of the house ensures 
safe egress for the occupants in case there 
is a fire when deep drifts may have 
blocked the lower door. 

The roof pitch slopes down toward 
the north to help deflect the cold north 
wind. 

Sleeping spaces, where colder tem
peratures can be tolerated, are located on 
the lower floor. Activity spaces, for cook
ing, eating, indoor living, are on the upper 
floor where warmer temperatures prevail. 

To facilitate flexible space use, a 
rails-and-pallets system as suggested by 

Isaacs is adopted in one room (the shaded 
one shown on the first floor plan in 
Figure 2). 8 Horizontal 2x2's (5 em x 
5 em) at 12-inch (30 em) vertical intervals 

are attached along two walls. By using a 
16-inch (40 em) module, a panel of 
desired width for bed, table, chair, ele-
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vated platform or storage shelf can be 
made from an arrangement of pallets 
bridging the width of the room. These 
pallets can be slid back and forth length
wise for instantaneous changes. 

To accommodate the gravel thermal 

storage, there is a change in level of 4' 6" 
between the living space and other spaces 
on the second floor. For maximum use 
of space, a series of stepped platforms 
(see section B-B, Figure 9) has been 
provided. These serve as stairs leading up 
to the main living area above the thermal 
storage and can also be used as extra 
sleeping, seating, and storage areas. These 
intimate and multi -level platforms pro
vide spatial variety, in addition to the 
main living, eating, cooking, and sleeping 
areas, for different social subgroupings 
in the family. 

The number and size of window 
openings are kept to a minimum. The 
north wall, with no solar gain and strong 
wind, has no window openings on the 
first floor and only a small window on 
the second floor. The largest window area 
is on the south wall to take advantage of 
solar gain. All windows are triple glazed 
and fixed, with ventilation provided by 
screened and hooded vents. Insulating 
curtains are drawn at night or when 

the sun is not shining. The moisture in 
the air trapped between the inner window 
panes and the insulating curtains might 
frost the glass surface when the outdoor 
temperature is ·extremely cold. When the 
curtains are drawn open in the daytime 
this frost is allowed to melt and drain 

to the thermal storage below; the warm 
gravel in the thermal storage will evapor
ate the water and thus humidify the room 
air. 

Due to the tight construction of arc
tic houses, overheating is sometimes a 
problem especially in summer. To allev
iate this, warm room air ' can be dis
charged to the outside by opening the 
highest ventilation vents on the second 
floor. 

Ample cold storage is a unique 
requirement for native households. This 
design provides a cold storage shed; its 
roof can double as an elevated cache with 
drying racks. Indoor activities can spill 

over onto the roof when weather permits. 
It also serves as an emergency escape 
platform in case of fire. 

The bathroom is located near the 

ground to facilitate outdoor handling of 
"honey bags." These are plastic liners 
placed in large buckets to collect human 
wastes and are disposed of I ike other gar
bage. Although the health haza~d associ
ated with the "haney bucket" practice 
is definitely unacceptable, it is a very 
common method of waste disposal in 
remote northern villages, where unfav
orable terrain and soil conditions often 
make more sanitary methods of waste 
disposal impos_sible. It has been estimated 
that it will require a billion-dollar invest
ment to get rid of the honey bags in the 
Canadian north.9 It is therefore assumed 
that even in the not-too-near future, 
many remote villages will still be using 
this method of handling human wastes. 
Given that inevitability, the honey bags 
should be sealed and stored in protected 
outdoor containers in the winter, when 
freezing temperatures contain the health 
hazard of untreated human - waste. In 
early spring, the frozen bags could be 
collected through community effort and 
transported to a village methane digester 
for processing during the summer. Such a 
community digester could produce valu

able biogas for fuel as well as fertilizer. 
When money · becomes available in the 
future, a packing toilet could be installed 
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to replace the honey bucket; it would 
still use the same pack-freeze-compost 

process. 1 0 

Design 2 (Figures 10- 12) 

Passive Solar System 
A 216 ft 2 array of beer and pop can 

solar collectors, as described for Design 
1, forms the entire lower portion of the 
south wall. Unlike Design 1, the gravel 
thermal storage here is placed vertically 
behind the collector wall to avoid having 
a heavy dead load over a livable area on 
the first floor. Load from the gravel 
storage is concentrated on · a relatively 

small area behind the collector wall 
where additional structural supports are 
provided. The rest of the building is rela
tively unaffected by the thermal storage 

installation. 
The collector unit is self-contained, 

and heat is transferred into the house by · 
convection and by control of manually

operated vents. Cool air enters the solar 
collectors through the inlets near the first 
floor. Solar heated air exits from outlets 
near the top of the collectors and passes 
through the gravel storage bin before 
entering the house interior through man
ually operated vents under the raised 
platform on the third level (see section 

A-A of Fig. 13). Solar heat is thus ab
sorbed by the gravel, to be used later 
during sunless periods. 

When sunshine is not available, heat 
will be supplied to the room from the 
warm gravel mass in the thermal storage 
by opening air vents on the raised plat
form, closing the outlets of the collectors 
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at the same time, and closing the inlets 
to the collectors on the first level (Fig. 
14). This will prevent reverse-siphoning 
of cold air in the collectors into the 
house . 

Backup Heat 
As in Design 1, a conventional space 

heater--fired by oi I if necessary, wood or 
coal if locally obtainable--provides heat to 
the house when solar energy is not avail
able. The heater .is located on the first 
level, immediately next to the entry ves
tibule, to heat up the cold air brought 
into the house whenever the door opens. 
Outdoor air, brought in through un

closeable vents, is used for combustion. 

Heat is distributed through the house 
by natural convection. Warm air is dis

tributed to the second and third levels 
through the stairwell. Cool air returns to 
the first level, to be recirculated by the 
heater, through air vents on the floor of 
the third level. There are no full interior 
partitions to block the free circulation 

of air. 
Waste heat going up the smokestack 

is used as in Design 1 to heat water for 
the kitchen (see section A-A of Fig. 13). 

House Design 
The house is entered through a shel

tered space beneath the second level. This 
sheltered space has many uses; it is the 
northern version of a garage or basement. 
It provides ample cold storage space, as 
well as a wind-sheltered ~mtrance to the 
ho·me, sheltered play area for the ch il
dren, and work space for the occupants 
(e.g., for repairing snow machines, hunt
ing equipment, etc. ). 

The . main entrance of the house is 
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on the north side to take advantage of 
the prevailing north wind to maintain a 
snow-free entrance way. The entrance 
vestibule is at a higher level to reduce 
cold drafts in the house when the door 
opens. The cold air that does come into 
the house through the double entrance 
doors will be warmed by the heater lo
cated at the door. Like Design 1, all 
exterior doors open inward and an emer
gency exit is located at the third level 
to provide an alternate escape route for 
occupants in case of fire. 

In this design also the roof slopes 
down to the north to deflect the coldest 
winds. The north side of the house has 
only one floor of liv ing area whereas the 
sunnier south side has two. 

Main living spaces lie on the highest 
level to take advantage of the warmer air 
temperature there. The honey bucket is 
located on the first level to permit out
door handling of human waste in the 
pack-freeze-compost process discussed 
above. The main sleeping area is on the 
second level. The rails and pallets system 
describe~ in Design 1 and elevated plat
forms for sleeping or storage in rooms 
2 and 3 maximize space usage in the 
house (Figs. 12 and 14). 

Room 1 in the first level plan (Fig. 
11) provides a room separated from the 
main house for visiting relatives or resi
dent grandparents, an unmarried aunt or 

24 

....... , 
'I 

~'"ll 
~~ ~ 

vert /,' r:::== D• 

.-" . tk ... "t· ~ 

(.. i,..t-\41~ 

~ ~ th•"""'-
rto""-

~ r--

uncle, or grown-up children. 

~ fron\ -tf"a.t«4 
~ir-.4~ L.S ~~ 
tJ:, J.,.-ai" ~ ~ 
~~~-=~~~ 
clety(~\;t: '-~ d~ 
a~~ 

~ ~'lafbl8t-e6 in.. 
hoot. ~ ;-o hu"'\«:41)' 
~ f"be»tn . 

The number and size of window 

openings are again kept minimal, with 
only one window on the north side, 
limited window openings on the east 
and west sides, and large window open
ings on the south side to take advantage 

of the insolation. All windows are triple 
glazed and provided with insulated cur
tains to be drawn whenever the sun is 

not shining to minimize heat loss. The 
condensation problem associated with in
terior insulating curtains in severe cold 

is handled as in Design 1 (Fig. 14). 
Vents are installed over the south win
dows to discharge warm air outdoors dur
ing the summer. These also permit ade

quate fresh dry outdoor air to enter the 
house. Hoods over the vents help keep 
out blowing snow and mosquitos. 

'fiGUI(_.£ 1~ . 

PERSPECTIVE LOCKING S-W 
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Design 3 (Figures 15 and 16) 
Solar Heating System 
Owner-built beer and pop can 

solar collectors similar to those in De
signs 1 and 2 form part of the south 
wall. This time, however, the solar system 
is integrated with the backup heat dis
tribution system (sections A-A and B-B 
of Figs. 17 and 18). The space under
neath the elevated floor that accommo
dates the circulation plenum also contains 
the gravel thermal storage for the solar 
system. 

Cool air enters the inlets of the col
lectors near the floor level. Heated by 
the sun, the air rises and exits from out

lets near the top of the collectors. It is 
then drawn to the vertical duct space 

through ducts along the ceiling of the 
south wall and the room partition. Warm 

air, from both the solar collectors and the 
stove, is driven to the bottom of the 
gravel storage and - rises by natural con
vection into the room through 3/4" to 

1" continuous ventilating spaces along 
the house perimeter (Fig. 19). As warm 

air passes through the gravel, it absorbs 
heat. An electric fan or a fan driven by 
an S-rotor shaft provides the driving force 
for this air distribution. The wind-pow
ered S-rotor can be made from recycled 
oil drums and the technology is suitable 
for owner-built construction (Fig. 17). 

When sun is not available, inlets and 
outlets of the solar collectors are closed 
manually to prevent cold air in the col
lectors getting indoors. The warm gravel 
mass will give off even heat into the 

house. 
A metal water container painted 

black is kept in the gravel thermal stor-
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SECTION B-B 

age. The warm air passing through the 

gravel also heats the water in the con
tainer. The warm water can be reached by 
opening the lid on the elevated floor near 
the cooking area (Fig. 20). 

Backup Heat 
A cooking stove located near the 

center of · the house serves as a heat 

source. The circulation plenum enables 
this single radiant heat source to provide 
even heat efficiently throughout the en

tire house and to maintain a warm no
draft floor. To lower the heating cost, 
the size of the house is kept small and the 
stove is located in the multi-purpose 
room where the main indoor activities 
take place. There are also no floor-to
ceiling interior partitions to impede the 

free flow of air. Waste heat from the 
stove pipe is used to heat water in the 

bathroom. 

House Design 
The I iving area of the house is at a 

higher level than the entrance so that cold 
dense air is confined to the lower cold 
storage space, which is part of the en
trance vestibule. All exterior doors open 
inward and are carefully weatherstripped. 
An emergency exit is located away from 
the main entrance to permit an alternate 
escape route from fire or snow drifts. 

The sheltered porch, cold storage, 
indoor storage, and bathroom form a 
buffer zone against the cold north wind 
so that the other living spaces in the 
house remain comfortably warm. 

The rails and pallets system described 
in Design 1 permits more flexible use of 
space. A built-in platform along the south 
wall of the multipurpose room serves for 
both seating and sleeping. 
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As with Designs 1 and 2, here also 
windows are kept few in number and 

small in size, and all are triple glazed. 
In this design insulating exterior shutters 
have also been provided to minimize 
heat loss during sunless periods. 

The pack-freeze-compost process of 
human waste handling is illustrated 
graphically in Figure 18. The covered 
porch provides a sheltered space outdoors 
to empty the honey bucket. 

Water runoff from the roof can be 
collected for household use in recycled 
oil drums kept in the covered porch (Fig. 
18). Water is very scarce in many arctic 
villages, so rain and melted snow water, 
however little, should be collected if 
possible. 

Insulation 

All three houses are heavily insulated 

by fibreglass insulation, since the cost 
of insulation is very little compared to 
the cost of the house itself and to heating 
fuel costs. Since it is light and flexible, 

fibreglass insulation is easy to ship to 
the remote villages. Eight inches mini

mum of this insulation is suggested for 
the walls. The floor should have at 
least 1 0" and the ceiling at least 15" 
of fibreglass insulation . A vapor barrier · 
must be carefully installed on the heated 
side of all exterior-facing surfaces. Double 
2 x 4 stud wall construction with stag
gered stud members minimizes the con

tinuous cold bridge problem? 

Construction 
Conventional stick-built construction 

is proposed for all three designs since this 

technique is well understood by the vil
lage people and the materials are easily 
handled and shipped to remote building 
sites. It is easy to add on to in the future 
when the need arises and the money be
comes available. It also encourages 
architectural variety, which is highly 
desirable in the flat, featureless, and 

apparently endless tundra. 
The houses are elevated above 

gravel pads. If soil ice conditions in the 
building site permit, skirting can be used 
to protect the crawl space beneath the 

home from winter's cold. 

VILLAGE ACCEPTANCE 

The three solar-tempered house de
signs were shown to the people of Point 
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Hope, a northwestern Alaska coastal 
Eskimo village, and Anaktuvuk Pass, 
an Eskimo village in the Brooks Range. 
Their initial response was encouraging. 
The idea of using scrap, like beer and pop 
cans, for solar collectors that they can 
build for themselves especially appealed 
to them. They were happy with the over
all spatial arrangements and specific 
provisions in the designs, from the double 

door air I ock/cold trap entrances to out
door handling of human wastes. The rails 
and pallets system was also of great 
interest, not only because of its flex i
bility and capacity to improve space 
usage but also ·because it alleviates the 
furniture shortage problem so common 
in Native houses. The piping of solar 
heated water to the bathtub in Design 1 

Figure 21. Prototype collector in place. 

was very much appreciated. There was 
great enthusiasm among the people to 
explore different means of collecting 
more solar energy, such as devising mov
able solar collectors to receive maximal 
solar exposure at different times of day, 
etc. Some people would prefer a bigger 
house with similar spatial arrangements. 
The massive gravel thermal storage 
above a I iveable room was of some con
cern (Design 1). since people feared 
disaster in case of structural failure. 

The people are interested in having 
a demonstration project based on these 
designs built in their villages so that they 
can actually see how a solar-tempered 
house is put together and how it works. 
They believe such a project would act as 
a spark; once solar energy is proved to 
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was mounted vertically on a test stand, 

facing due south, and positioned clear 
of any obstructions that might shade it. 
On sunny spring days, this collector 

raised the temperature of the outlet air 
80°F over that of the inlet air, providing 
approximately 14,000 Btu's or the 

equivalent heat energy of burning 1 /10 
of a gallon of fuel oil. 

PERFORMANCE SIMULATION 

A computer simulation program, de

veloped at the University of Wisconsin 
Solar Energy Laboratory, was used to 
give a rough picture of the performance 
of the proposed solar-tempered house. 
However, the figures obtained for thermal 

and economic analysis are only estimates 

because: 
a) The collector specifications used 

in the computer simulation are different 
from those described in this paper; 

b) There are no solar data available 
for the remote villages addressed in this 
study. The solar data for Barrow, Bethel, 
and Fairbanks are used; the fuel costs 
are estimated for villages remote from 
these population centers; 

Figure 22. Another view of the prototype collect.or. The boxlike structure attached 

to the back of the solar panel contained monitoring equipment. 

c) The input parameters required 
for the economic analysis of the com
puter simulation, such as mortgage, in-

help cut high heating bills, everybody in 
the village will start building his own solar 
collectors and garbage--the beer and pop 
cans--might be in demand all of a sudden. 
The mayor of Anaktuvuk Pass has agreed 
to take testing data if a demonstration 
solar-tempered house is built in that vil
lage. 

The author welcomes comments 
from Native readers on the appropri
ateness of the solar-tempered house 
designs so that she can make changes 
accordingly to come up with designs 
better suiting the Inuits' needs and life
style. 

COLLECTOR PROTOTYPE 

A 4' x 8' ( 120 em x 240 em) proto
type of the pop can solar collector pro
posed for these designs was constructed 
and tested by the author at the University 
of Alaska's Geophysical Institute in Fair
banks (Figs. 21 and 22). The collector 
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Design 1 

Barrow 
Bethel 
Fairbanks 

Design 2 

Barrow 
Bethel 
Fairbanks 

Design 3 

Barrow 
Bethel 
Fairbanks 

TABLE 1 

Computer Simulation Results for Solar Contributions to 
Home Heating and Payback Period 

Percent of Annual Heating 

13.8 
17.9 
17.3 

16.2 
21.5 
20.0 

16.8 

22.4 
20.7 

Years to Pay Off 

3 
4 
4 

2 
3 
3 

3 
4 
4 
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surance, property tax, etc., are not 
necessarily applicable in most remote 
villages. 

The 240 ft2 of collectors in Design 
1 would have an initial cost of $600, 

assuming $2.50/ft2, plus $1000 of 
"constant solar cost," which includes 
the cost of installing the thermal. storage 

and air vents. Using the same assumptions 
but assigning $750 for constant solar 
cost, in Design 2, with 216 ft2 of col

lector area, would cost initially $1150. 
The effective UA of the house in 

Design 1 is 222.7 Btu/hr-°F; in Design 
2, it is 184.8 Btu/hr-°F; and in Design 

3, it is 132.1 Btu/hr-°F. The cost of 
fuel was estimated at $14/MMBtu, 
with an annual increase of 10%. From 

these data, the percentage of the annual 
space heating needs contributed by the 
solar-powered system and the number of 
ye.ars until the system had paid for itself 
through fuel savings (without considering 

inflation or financing costs) were calculat
ed for the three pertinent locations: 
Barrow (71°47'N, 20128 degree-days 

heating requirement); Bethel ( 60° 4 7'N, 
13196 degree-days); and Fairbanks (64° 
49'N, 14279 degree-days). The results 

are shown in Table 1. 
As a matter of interest, a further 

breakdown by month during early spring 

was made for Design 1. The solar collec
tion and storage combination would pro

vide 17 .3%, 17.4% and 10.5% respectively 
for Barrow, Bethel, and Fairbanks in 

February ; 30.9%, 35.5%, and 31.6% in 

March; and 32.3%, 39.9%, and 40.3% 

respectively in April. 

CONCLUSION 

This initial investigation of solar 
energy as a supplement for home heating 
in the far north is meant to stimulate 
interest and initiate further research in 
this underexplored field. A demonstra
tion project to evaluate the workability 

of this theoretically promising concept 

of the "solar-tempered" house in arctic 
and subarctic regions is required; such 

a project is especially important in order 
to gain village acceptance of solar tech

nology. 

ACKNOWLEDGMENT 

Field research for this project was 

The Northern Engineer, Vol. 9, No. 3 

supported by the Geophysical Institute of 
the University of Alaska. 

REFERENCES 

1. Wentink, T. Jr. 1976. Study of 
Alaskan Wind Power and its Pos
sible Applications. Geophysical In
stitute, University of Alaska, Fair
banks. 

2. Sparck, H. 1977. The Other Village. 
Nunam Kitlutsisti, Bethel, Alaska. 
(Final draft.) 

3. National Solar Heating and Cooling 
Information Center. 1978. Passive 

Design Ideas for the Energy Con
scious Consumer. Rockville, Md. 

4. Glover, M. 1976. Utility subsidies-

the impact on northern society. 
Housing and People 7(3) :19. 

5. Anderson, B. and M. Riordan. 1976. 
The Solar Home Book. Cheshire 

Books, Harrisville, New Hampshire. 

6. Kennedy Li Simonsen Smith, Archi 

tects Consortium. 1968. Housing 
Study, Stage 2: Isolated Commun
ities and Indian Reserves--Ideas for 
the Home. (p. 12, rough draft.) 

7. Rice, E. F. 1975. Building in the 
North. Geophysical Institute, Univer
sity of Alaska, Fairbanks. 

8. Isaacs, K. 1974. How to Build Your 
Own Living Structures. Harmony 
Books, New York, N. Y. 

9 . Glover, op. cit., p. 21. 

10. Nimpuno, K. 1976. Sewage Systems 
for the Far North. (Interdepart
mental memo, Gov't of the NWT, 
first draft. pp. 16 and 22.) 

BACKGROUND SOURCES 

Arctic Institute of North America. 1973. 
Man in the North Technical Paper, Con

ference on Building in Northern Com
munities: 1973. 

Arctic Institute of North America. 1974. 

Man in the North Technical Paper, 

Building in Northern Communities: 
1974. 

Buchanan, E. 
problems and 
6(5) . 

1977. Inuit Housing: 
prospects. Inuit Today 

(----). 1976. Housing by and for Inuit. 

Inuit Today 5(10) . 

Report of the Northwest Territories 
Council Task Force on Housing, June 
1972. 

Shelter Systems Group. 1976. Appropri
ate Building and Energy Systems for 
Quebec Indian Communities. Final Re

port, School of Architecture, McGill 
University, Montreal. 

Practical Aspects of Design of Solar Heat
ing and Cooling Systems for Residential 
Buildings, Training Course. (N.D.) Solar 

Energy Applications Laboratory, Colo
rado State University, Ft. Collins, Colo. 

Wik, D. R., W. B. Page, M. L. Shank. 

1965. Studies on Housing for Alaskan 
Natives. U. S. Dept. Health, Education, 

and Welfare, Public Health Service, 
Arctic Health Research Center, Anchor
age, Alaska. 

* * * * 

Hai-Toh Lim was born in Malaysia 
in 1952. She studied architecture at the 
University of Singapore from 1970 
through 1973, graduated from Nova 
Scotia Technical College in Halifax 
with a Bachelor of Environmental Design 

in 1976 and a Bachelor of Architecture 
degree in 1977. She is at present a grad

uate student at Goddard College in Ver
mont and expects to receive her M.A. in 

Social Ecology this fall. 
Ms. Lim received the Terazzo Tile 

and Marble Association of Canada Medal 

in 1977. She has worked for architectural 
firms in Singapore and Canada, and with 
the Department of Public Works, Govern
ment of Northwest Territories of Canada. 

Her work experience in the Northwest 
Territories cultivated her interest in and 

commitment to the arctic habitat, espec
ially problems of energy and native hous
ing, and she hopes to pursue a career in 

this field after graduation. 

29 



Interview: 

Chief Shechter (UA photo by Sabra 

McCracken). 

Design and Construction Errors Leading to 

RESIDENTIAL FIRES 

TN£: We really appreciate your taking 
the time to discuss this problem 

with us. 

WS: The whole question fits in very 
well with what our public fire educa

tion committee is attempting to do, 
but mainly in a different medium. I'm 
about to go off to Washington, to attend 

the public fire education committee 
workshop, and I 'II be taking along the 
videotapes of the productions our com

mittee here put on local television as well 
as the tapes of some 30-second commer-
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cials we've had produced. They deal with 
woodstoves and their installation, cook

ing, piping, a range of things like that. 
In essence we are trying to address one 
of the major fire problems we've identi

fied here in the past, one we felt was 
especially prevalent last winter. That's 

the same one you want to discuss in this 
article, and we're just emphasizing a 
different way of getting the word out. 

TN£: What we are really concerned with 
are design and construction errors, 

yet when one thinks of public informa

tion programs on fire prevention, it's 

in terms of advice such as, "Have this 

kind of fire extinguisher here," or warn

ings like "Don't store oily rags or other 
flammables there" ... 

WS: Yes, that counts too. Alaskans are 

pack rats--it's inherent in living here. 
It's a trait that won't be stopped till 

doomsday, so you've got to start at 

ground zero and convince a guy to build 
a fairly decent, reasonably safe house. 

If he's planned safe storage space for his 

dangerous materials and built it well, 

he can just smile when one of those warn

ing commercials comes on his TV ... as 

long as he's actually using that safe stor

age as he intended. 

TN£: What are some of the common er

rors from your point of view in lo

cal buildings? 

WS: I think one of the major problems 

we've encountered in buildings 

throughout this district is that people 

seem to have a total lack of understand

ing of the importance of firestopping, 

including the importance of separations 
between various parts of a building. Let 

me give you a typical example : there's 
a handsome condominium being built 

near the University, over on Dartmouth 

Road. The builder sent his plans to the 

fire marshall, but he asked me to come 
down and look over what he had going. 

I was strictly an unofficial voice, of 
course; my word can't be taken for law 

as the fire marshall's can, but I could 

give him recommendations based on what 
I had seen in other apartment buildings 

when I had accompanied the fire marshall 

on official inspections. The building had 
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apartments on the front and on the back, 
and in between those front and back 

apartments was a hundred foot long 
opening, a pipe chase. If fire had ever 

gotten into that opening it would have 
raced right down it. Firefighters would 
have to tear open every single apartment 

to put the fire out--even to trace it down, 

since in conditions like that smoke will 

appear and you won't know where its 

source is. The builder pointed out that 
the apartments were sheetrocked, but I 
pointed out that there were light fixtures 

that could fail in a fire, drop right out of 
the ceiling and let a fire get up in there. 
Further, the newer junction boxes for 
electrical plugs on the wall are plastic. 

If there's a fire in the room, say a sofa 
fire right in front of the plug--whoosh, 

the plastic will melt, the fire has a way 
into the wall. He appreciated my criti 
cism, because he was at a point where he 

could make the alterations without a lot 

more work and expense. 

So the need for firestopping is very 

real--not just for horizontal firebreaks, 

as in a long apartment, but also for ver
tical firestops. Most people know that 
the path of least resistance for a fire 

means it will go up before it will go hori
zontally, which is why vertical firestop
ping is so important. My own two and a 

half story house was built four years ago, 

and at every level there's firestopping 
in the walls. So if something should occur 

in the basement, a fire isn't going to 
shoot right up the inside of the wall. 

Firestopping can be merely a 2x4 nailed 
in the wall, horizontally between the 

studs. People say well, a 2x4 is going to 
burn, and of course it will--but it will 

take a while . It can contain a fire while 
your detector spots it. 

One of the people who appears on 
our TV broadcast is a lady who had a 

duplex wiped out by a fire. It was an 
older house, the wiring was poor, and 

there was inadequate firestopping. Be
cause it was inadequate, the fire that 

started on the first floor went right up 

the wall into the second floor--right 
through the whole house like a flash. 

The real purpose of firestopping is 
to buy time, to contain a fire in the 
sma!lest possible area while you muster 

all your resources to put it out, whether 
that means calling the fire department or 
getting out the garden hose or using an 

extinguisher. If you can contain a fire 

you have a much better chance of putting 
it out than if you have to chase it all 

over the house. 
Inadequate firestopping is something 

I'm seeing more and more of. It's probab

ly one of the most important and least 

understood problems in building houses 

and apartment houses, at least in this 

area. 

TN£: Are there any differences in the 
fires we have up here in the far 

north from those in the lower 48? 

WS: In the fires themselves there's 

no difference. But the speed of flame 
spread here and the susceptibility to fire 

are greater than in most places further 

south because our climate is so dry. If 
wood sits in this climate for many years, 
it becomes like a match head. And that's 

very different here in Fairbanks as com
pared to Anchorage; the variance even 
within the state of Alaska is extreme. 
If you've lived here for a number of years 
you know how dry our winters are; the 

moisture content in the snow itself is 

very low. That builds up over a number 

of years, in effect, so that both log and 
wood frame buildings become very very 

dry indeed, and a fire then will spread 

very quickly. 

TN£: Would a humidified house be 

more fire-resistant? 
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WS: Humidification will help hold 
moisture in the wood, and that 

will retard fire spread--of course, that's 
true only for the inside of the house, 
which should have sheetrock anyway. 
It won't help the outside. 

TNE: Over the years here it has seemed 

that there's a bias towards trailer 
houses catching fire as opposed to other 
kinds of structures. Are there any statis
tics to support or disprove that? 

WS: There aren't any national figures, 

but locally the North Star Volunteer 
Fire Department reported that over 60% 
of the fires to which they responded last 
year involved trailers. The proportion of 
families who live in trailers in their area 
is less than that; that says something 
about trailers and fire . A well-built 
trailer, one of the newer ones, can be just 
as strong as any other kind of structure. 
But because trailers don't have any sheet
rock, because they have inexpensive pan
eling, because weight is a problem in 
transporting them--because of these 
things, if something happens and a fire 
occurs, there's a tunnel effect that be
comes a blowtorch effect. A trailer can 
burn extremely quickly, and they can be 
very difficult to put out. We've had 
trailers destroyed right next to campus 
because they burn so ungodly fast. That 

speed with which they burn makes the 
problem of evacuating the people in them 

terrifically difficult. Of course they have 
to have those two ways out--we've been 
preaching that for years--but they don't 
have time to stop and think about which 
way to take. If you take time to stop and 
think in a trailer fire, you won't get out. 

I'd assume that other places should 
have some statistics on this problem; 
for example, Anchorage has trailer parks 
that would make all of ours put together 
look small. But of course our colder 
weather itself gives us problems. Trailers 
are usually not as well insulated as other 
residences, so they have more freeze-up 
problems. That means that there are more 
chances for human error, when people 
are using blowtorches and heat tapes 
who may not really know how to use 
them for thawing their plumbing. That's 
a factor no manufacturer can control, 
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that increased chance of accident and 
ignition. 

We've seen trailers that are wired 
by extension cords from other people's 
houses. About seven years ago I personal
ly had to pull six dead bodies out of a 
burnt trailer, out by the airport. It was 
the worst fatality ever to hit this part 

of the state. A mother was babysitting 
for her three kids and a neighbor's 
three. They all died. One kid made it as 
far as the driveway, don't ask me how. 
The dog had kicked the heater over-
it wasn't the type that has an automatic 
safety shut-off. The back door was nailed 
shut, as people will do in wannigans 
because of the winter weather and poor 
insulation. The whole thing was wired 
by an extension cord from the neighbor's 
house. So the wire was one, the back 
door was two, and the heater was three, 
all points toward a fire waiting to happen. 

And it did. 

TNE: It's obvious to engineering people 

that the point of a trailer home in 
Alaska is that it is inexpensive shelter 
initially, but the costs of running it are 
high. As a result, the furnaces aren't 
sized adequately to keep the place warm 
at forty or fifty below, and the situation 
gets worse when a twelve by twenty 
wannigan is tacked onto the trailer. Are 
many trailer fires caused by overheated 
furnaces? What about fires in other 
residential buildings? 

WS: That's right, that's the starting point 

for many residential fires. Mostly 
that's due to lack of maintenance. 

I guess I wouldn't live in a trailer 
if my life depended on it, but from what 
I see and hear manufacturers do make 

special considerations for some good 
trailers that come up here, for reputable 
mobile home dealers. But still what 
you say is very true: once a wannigan, 
shed or whatever is added to a trailer, 
even though it's likely to be better 
insulated than the trailer itself, the fur
nace will be overtaxed. 

People don't realize how important 
that once-a-year check on the home 
heating system is. It may cost you fifty 
dollars to have a furnace man come in, 
but at least you'll know that all the 
internal components are working satis
factorily. That stands to reason for any 

house, but it's especially important for 
trailers. Heating systems in trailers have 
to work a lot harder, because the fur
naces were designed to keep those trail
ers warm in a reasonable climate. And 
a trailer will have a 2x4 external wall 
at best; no one would build a 2x4 wall 
up here anymore, they'd be crazy to do 
that. So with a 2x4 wall, a metal skin 
that radiates the cold right in, sometimes 
windows that aren't as thick as they'd 
normally be in a house--that's asking a 
lot of a furnace here. 

TNE: A 2x4 wall usually has only two 
or three inches of insulation. 

WS: A four-inch wall isn't going to have 
four inches of insulation, certainly. 

And some trailers don't even have four
inch studs. I have seen some trailers with 
sheetrock in them, but it was installed 
after the owner purchased the place. 

Either that or someone paid a fortune 
to get the trailer shipped up here, be
cause it adds considerable weight. 

TNE: Let's look at the other residential 

extreme here ... Log cabins don't 
seem to be a very inflammable kind of 

construction, but insurance companies 
don't like them. Why is that? 

WS: State Farm won't insure one of 
Fairbanks' trailer courts either-

the trailers are too close together, so the 
court doesn't meet one of their criteria. 

The question with log construction is 
not the home's burning; it's the rebuild
ing. When the state insurance commis
sioner was up here a year ago or so, I 
testified at the public hearing and was 
extremely critical of that requirement. 

I suggested that the insurance companies 
could instead require the homeowner to 
sign a waiver, promising that he would fix 
his fire-damaged home up aesthetically 
rather than completely redo it. A log 
home will burn more slowly than a frame 
home, giving you a chance to put the fire 
out. But when you have charred logs 

you have to cut out a whole section of 
wall, and that's extremely expensive. 

That's where the problem comes in, not 
so much with the chance of fire as the 
results of the fire. Fixing a log house sim
ply costs more than fixing a frame house. 
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TNE: Don't some waivers exist--in case 
of total loss, the owner agrees to 

replace his home with frame construc
tion, because the logs and the craftsmen 
to replace the original can't be found? 

WS: State Farm will insure log construc
tion at a 25% surcharge; Allstate 

still won't write log homes. 

TNE: But you yourself would have no 
concern over the safety of log con

struction--you'd live in a log house as 
long as you didn't have to worry about 
insuring it? 

WS: Oh absolutely. My neighbor just 
built one. It's gorgeous. He did a 

very safe job, excellent wiring, but he 
had to pay a bloody fortune to get it 
insured. 

TNE: Point taken. 

WS: Another problem that I think 

people need to think about is that 
often they simply don't respect radiant 

and conductive heat. I may not be using 
those terms in exactly the right way--by 
conductive heat I mean that which goes 

through a direct connection from some
thing hot to something else, and by 
radiant heat that which simply radiates 
through an empty space to something 
nearby. We've seen a lot of fireplace

related fires that prove my point. 
One fellow built a house up here in 

Muskox subdivision . He had lined the 
inside of his stone fireplace with sheet
rock attached to 2x4 studs. Well, after 
enough fires in that fireplace, the sheet
rock decomposed--it isn't like asbestos-
and when we got there in response to his 
call, there were his 2x4's burning fur
iously . To top it all off, the house was a 
round one, and there were gluelam ridge
poles arranged in a star fashion; one of 
the gluelams was right next to the stone
work and was settling. Mortar and con
crete develop breaks, and enough heat got 
out to set that gluelam burning. So we 

had to get up on the roof with sledge

hammers and literally demolish his fire

place, in order to get at the spot that 

was burning. 

The quarter of a million dollar house 

that burned on Chena Ridge last winter--
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that fire also started from a fireplace. 
Wooden structural members of the house 
were abutting the ouside of the fireplace. 
The place was designed by an architect 
with a good name, but he didn't seem to 
realize that heat will be transmitted 
through stone, concrete, or brick. People 
must realize that they need a dead air 
space between a source of heat and 
anything combustible. That's why you 
need flashing. That's why when a stove
pipe goes through a roof it is run through 
a section of metal-asbestos pipe, which 
has an airspace inside it to prevent heat 
coming out of the chimney and going 
directly to the roof. In this house that 
wasn't done, and so it was a total loss. 
Five of last December's fires here had 
similar causes. It's a very severe problem 
in this area. A person will put in a stove, 
he will run the pipe through a hole in the 
ceiling with a diameter three inches 
bigger than the pipe, and that's fine. But 
then he will put metal flashing around the 
pipe to cover the hole up; when the pipe 
gets hot, the flashing will heat up, even
tually the ceiling will get hot, and there 
starts a fire. Someday he'll stoke that 
stove before he goes to work, get it nice 
and hot, and come home to find his 
house isn't there anymore. 

TNE: It seems that in Fairbanks, when 
a place once catches fire, it's likely 

to be a total I oss. In the other states it's 
more likely to be partially damaged. 
That difference can't be attributed to the 
skill of the firemen--! presume it's dis
tance, access, numbers--

WS: Right on all counts. For my talk 
in Washington I had to get these fig

ures, so I can tell you that no more than 
225 square miles of the Fairbanks North 
Star Borough have fire protection--and 
the area of the borough is almost 7400 
square miles. The extent of the protec
tion varies considerably even within 

the area that has it, from the newly 
formed Ester fire department that is 
just fledging to the fairly good North 
Star volunteers through the couple of 
military departments, the city, and us. 
We used to lose houses left and right 
when we were answering calls up to ten 
miles away, but now that our district 
boundaries are no more than five miles 

from the station we're saving practically 
every house. The only ones we haven't 
saved have been arson, and there you 
have a strike against you to begin with. 
The five-mile limit was set by the insur
ance companies as reasonable because 
beyond that distance you are running 
into problems with time, compounded 
by the weather up here that makes you 
drive slower, the water--if you run out of 
water on a fire it's a long way back to 
campus or the nearest hydrant. The win
ter weather here has an effect on fire
fighters that doesn't have to be faced 
elsewhere; even Anchorage doesn't have 
our low temperatures. It's true that 
when we're called out, we're leaving a 
building that's seventy above in a fire
truck that's nice and warm, but at fifty 
and sixty bel·ow a fireman's efficiency 
drops off rather remarkably. If we 
haven't done our thing in five or ten 
minutes, fatigue starts to set in quickly. 
We haven't enough men to keep rotating 
personnel, so the five or six we can take 
have to start and finish the job. Anchor
age has some 300 or so firemen, enough 
to rotate, but they have to cover an area, 
believe it or not, the size of the state of 
Delaware. 

So all these factors figur~ into the 
loss picture. But given them, we're doing 

pretty well. 

TNE: In the lower 48 there's been a 
long tradition of the volunteer fire 

department in most small towns. Do you 
know of any, oh, sociological or institu

tional reasons why such units haven't 
really caught on here? 

WS: It boils down to heritage. I come 

from Pennsylvania, and Pennsylvania 

has 400,000 volunteer firemen . It's the 
state with the largest number of volun
teer firemen. It's built into tradition, 
because people have done it since Colon

ial times. On the west coast there's a 
much smaller percentage of volunteer 
fire departments; there are professional 
departments with paid men in even the 
smaller cities. That's true in Alaska es
pecially, since people don't set their 
roots long enough to attain the feeling of 
wanting to do something for their neigh
bors at no expense. Plus--at fifty and six
ty below, who in their right mind is go-
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ing to start their engine and warm up 
their car, unless they have a heated ga
rage? Before they could get to the end of 
their driveway, the place would be lost. 

TNE: That sense of community explains 
why Ester was able to get a volunteer 

department started, then? 

WS: Ester is a community. It's more 
centralized, many of the residents 

are--maybe I shouldn't call them that, but 
they're old-timers. They're great people 

to deal with; they take pride in their 
community and can identify with it. 
That's a very important factor when you 
have to try to motivate people to do 
something for nothing. When more 
places around this area develop that 

feeling, we'll probably see more good 
volunteer departments. In Harrisburg, the 
capital of Pennsylvania, the fire protec

tion is mostly volunteer. The state of 
Delaware has only one fully-paid depart
ment, in Wilmington. They may have 
one or two paid drivers, but that's it. 

TNE: So it takes time and a sense of 
community to build volunteer fire 

departments. But let's get back to build

ing houses ... 

WS: I think another of the most severe 
problems we've seen up here when 

people are building houses is that they 
lack the concept of adequate wiring. We 
have been to house fires, even warehouse 
fires, where uninsulated staples were jam
med tight against the wire so that trouble 
was bound to come ... Let me tell you 
about one in particular, a big warehouse 
fire out at the far end of Dale Road. The 
place had been wired seven years before 
the fire, w~h Romex, which was the 
proper gauge wire to use. We could trace 
that fire back to the one staple that even
tually wore the insulation down, and 
enough heat came out to set it off. It 
took seven years for that disastrous fire 
to start, but it was one tight staple that 
started it. 

Every wire you touch has heat 
through it; you don't feel it, because the 
insulation keeps that heat in. As soon as 
you draw too much heat through it, say 
by plugging in a zip cord, a little tiny 
extension cord, into a heater, or if you 
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jam a staple into it and break down that 
insulation, heat is going to get out. With 
more heat, the insulation breaks down 
more; eventually you'll have a fire. 

We've seen the same thing in fires in 
private homes. At one, after the fire was 
put out, after all the insulation had 
burned off the wire, if we tried to move 
the wire back and forth in the staple, 
it still wouldn't budge. How tight was it 
when that sixteenth of an inch of in
sulation or however many millimeters was 
still on it? People just don't seem to 
understand that staples jammed tight 
like that are dangerous. When my house 
was built I made sure that the only 

staples used were essential--say when 
they were making a curve into a box-

and that they were loose enough so they 
wouldn't pinch the insulation. When the 
electricians ran holes they used plumber 
drills that drill at an angle and then ran 
the Romex through. 

That's probably the most severe 
problem. The next one is just not know
ing what a given wire size can provide. A 
lady who lives near campus plugged three 
or four cars into one receptacle. That's 
just like plugging in a heater with a lit
tle old zip cord. You're pulling more 
through that wire than it's meant to do, 
so the insulation can't hold the heat in, 
and when enough heat gets out, you have 
a wall fire. At my place, I ran one separ
ate circuit to an outside box for people 
to plug their cars into, and that's the 
ideal way to do it. 

TNE: Is there a single best guide for the 

person determined or forced to wire 
his own home? 

WS: If you're serious and want to be 
safe, go to the National Electric Code. 
But there's an even simpler way to do 
it, and that's to ask the people at any of 
the electrical suppliers. They can tell 
you what gauge of wire to use for the 
amps and watts drawn by what you have. 
People seem to overlook just how much 
things draw sometimes--like a circulating 
heater in a car is 1500 watts. 

So probably the second hardest thing 
to convince people is that they shouldn't 
plug a whole lot of things into one cir
cuit. People have asked me if they can use 
those cubes, those three-way plugs. I've 
sort of joked about it and told them that 

they can connect enough of those cubes 
to plaster a whole wall, all coming out of 
one outlet, and they can connect sor:ne
thing to every one of those endings. 
But they can only turn on one thing at 
a time. If they turned on everything, 
they'd have a house fire. Of course I 
tell them not to do it, but the point I'm 
trying to bring out is that it's all relative 
to what you turn on. One outlet with no 
cubes could have enough of a heavy load 
coming off it to cause a wall fire--as 
happened to that lady with the three or 
four cars plugged in. 

A problem that, from what I've read, 

seems to be a national concern is the 
compatibility of aluminum wire with cop

per wire. Perhaps we haven't looked into 
our fires up here with that specifically in 
mind, but it hasn't been reported as that 
severe a problem locally. It could be one 

inherent in trailers, since they do h.ave 
aluminum wiring. When you start hook

ing aluminum wire into copper connect
ors, you get some kind of chemical effect; 

further, aluminum expands and contracts 
in response to temperature a lot more 
than copper does. With our climate, 
eventually you could form gaps .between 
wires and connectors. That's not good in 
itself, and it leads to still more problems. 

TNE: I have seen some trouble here 
because of aluminum wire--my neigh

bor called me for some he I p, because his 
breaker box was so hot you couldn't 
put your hand on it. What happens IS 

that aluminum oxidizes. As it does, it 
not only gets smaller, it builds up a 
chalky layer of aluminum oxide which 
is an insulator. So you get a space plus a 
slight insulated layer between the end of 
the wire and the connector. That provides 
resistance, so when electricity passes 
through that junction, heat is generated. 
Mostly I think this happens where you 
have the incoming wire, because most 
everybody's home is wired with copper-

except, as you said, for trailers. The 
heavy incoming wire is likely to be alum

inum, though. 

WS: Right. Copper in that size is ex

pensive. 

TNE: The point to watch is at the term
inal lugs where the wire comes into 
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the house at the distribution panel. Once 
a year you should turn off the ma in 
breaker outside and then tighten up on 
things. Usually that requires a big Allen 
wrench . The best thing to do when the 
wire is first installed, or any other time 
for maintenance, is after you've turned 
off the main breaker, then clean the 
ends of the wires with steel wool. When 
you put them back in, smear Vaseline or 
some silicone sealer all around the term
inal so that it's sealed in. That way no air 
can get in, so the aluminum can't oxidize. 

WS: People often don't want to be both
ered with doing that kind of thing. 

TNE: With my neighbor's house, that's 
all it took. We just shut everything 

down, took the wires out, cleaned them 
up, put them back, tightened them down, 

and that ended the problem. 

WS: One of the minor problems I've 
run into up here is that circuit 

breaker panels are not adequately identi
fied. I really couldn't count the number 
of houses we've gone into where people 
just never took the few minutes neces

sary to identify which breaker controls 
which room. You've no idea how much 

more convenient that is for the fire de
partment or for anyone working on the 
house--it could make that vital few sec
onds' difference for the residents too. 

-----You have to shut off the whole house if 
there's any doubt about energizing a 
room that's had damage. 

TNE: Would you say that in general an 
underlying cause for residential fires 

in the Fairbanks area is that we haven't 
got an estabLished inspection apparatus? 
That anyone can do his own building 
whether he knows how to or not? 

WS: You've hit the nail on the head. 
The city of Anchorage, the city of 

Fairbanks have their building codes, 

· electrical, mechanical , and plumbing 

codes. Outside the cities you have noth
ing; people can do whatever they want. 
But I'm not saying that codes are nec

essarily the proper way to go, because 

people here seem to be inherently anti
government, anti-enforcement. That's one 
reason why they want to live outside 

the cities. Without codes, though, and 
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the standards they contain, you can get 
shortcuttings by a builder putting up a 
speculation house, or the honest builder, 
whether it's the homeowner or a reputa
ble contractor, may just not know that 
his house has to come up to a certain 
level of achievement because no one has 
spelled out that level of achievement for 

him. 
There are lots of National Fire 

Codes, there 's a Life Safety Code, there's 
an Alaska life safety code, but for indi
vidual dwellings the fire marshall's office 
has no enforcement powers. It's merely 
an advisory thing. For four units, a four
plex or larger, then the fire marshall can 
step in and require the builder to do 
things, but not for the single, duplex, 
or triplex . 

TNE: That seems to underline the im-
portance of educating home builders 

and buyers both to these safety aspects, 
but I can't see the average homesteader 
going through all--how many is it?-fif
teen o r sixteen volumes of the National 
Fire Code. 

WS: The National Fire Protection Asso-
ciation has turned out at least one 

very readable standard--Standard 13-D, 

which deals specifically with installing 
sprinkler systems in the home. It is fan 

tastic, and it only costs about a dollar 
and a half. It is the most simple , straight
forward book I've seen come out of the 
NFPA. It has fire codes, diagrams, pic
tures of easy ways to do it, how to come 
up through walls into closets, how to run 
a sprinkler system off a well --which is the 
first time a code has allowed you to in
stall a sprinkler system if you didn't 
have connections to city water. It may 
take a few years for the insurance com
panies to give you credit on it, but it's 

a step toward safety . I've recommended 
the book to a number of people who've 
asked me about installing home sprink
lers . The calculations are easy too--no 
slide rules required. 

Another point--people should build 
their smoke detectors into the house 
while they are building the house. It's 
just like running any other wire, like for 
a I ight fixture. It would cost a few cents 
more in wire, but it would be in there 
and you wouldn't have to worry about 
unsightly remodeling later on. And it 
should be run off a separate breaker. 

TNE: A while ago I heard a hallacious 
argument between two do-it-your

selfers who couldn't agree on what con
stitutes "fireproof" or "fire resistant " in 
the matter of having a woodstove eigh
teen inches instead of thirty-six inches 
from a wall. The one was going to back 
his Franklin fireplace with sheet copper, 
and the other claimed he was an idiot be
cause copper transmits heat beautifully. 
What really constitutes "fireproof" in the 
sense · that stove manufacturers use that 
word? 

WS: That's one of the problems that 

our public fire education committee 

addressed . The answer is - in this little 
pamphlet, Wood Stove Safety, along 
with all kinds of do 's and don'ts, infor
mat ion on installation, chimney selection, 
stovepipe, dampers, how to start a fire, 
and so on. We ordered ten thousand of 
them, and they're all around Fairbanks 
now, in every store that sells stoves, at 
lumberyards, and insurance offices. But 
what the answer to your question really 
boils down to is dead air spaces . If you 
have the metal behind that fireplace 
touching wood paneling , even if there's 
sheetrock behind it, you'll burn the 
paneling. 

When I lived on Totem Drive I had 
a Franklin fireplace and I had a sheet 
metal protector built around the back 
of that fireplace. But instead of letting 
the metal touch the paneling, I had in
sulated spacers built into it so it was 

separated from the wall by an inch or 
two. So the metal reflected heat back 
away from the wall , and because there 
were insulated spacers, there was nothing 

to conduct the heat to the wall. 
The stove and free-standing fire -
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place manufacturers, you know, specify 
that their heaters should be placed on 
something besides carpet. That's not so 
much for the radiant heat coming down-
1 checked the legs on my Franklin when 
I first put it in, and even with a hot fire 
in the fireplace the legs never got hot-
but for sparks that jump out. Or if it's 
an old stove that's possibly been moved 
around a lot, there might be cracks in the 
firebox that would let hot coals drop 

down onto something. My Franklin is 
on a stone hearth we made ourselves; 
that pamphlet I gave you suggests sheet 

metal over asbestos board. The point is 
always to have something that won't 

burn under the stove and wherever 
sparks might fall near it. 

And chimney pipe connecti:ons must 
be checked. When people first install 
the pipes, they'll bend the pipes and the 
connections seem to lock together cor
rectly, but then somebody bumps into it, 
it gets a little tilted, and then a tiny 
opening appears where the two sections 
lock together; that breeds a perfect 
opening for sparks to jump out where 

_you don't expect them. Distances--the 
standard is thirty-six inches to com
bustibles, eighteen inches if the fire
place is next to sheetrock. That's all 
in this pamphlet. 

TNE: Where could one of this magazine's 

out-of-town readers get one of these? 
Could they write to you? 

Correct stove installation according to the Wood Stove Safety pamphlet. 

6" Dia. pipe 

36 

18" Thimble 

-~- Horizontal portion of pipe 
'---rr--r---... must pitch upward at least 

%" per linear foot. 

Asbestos millboard covered 
with 24 U.S. gage sheet metal. 
(If stove legs are less than 4" 
long, sheetmetal should be 
mounted on a 4" hollow 
masonry base such as 
cinder blocks.) 

WS: Certainly. They should write to the 
Public Fire Education Committee, 

P. 0. Box 73408, Fairbanks, 99707. 
We'll send them if they want--we still 

have several thousand left. We also have a 
booklet that the B LM put out, working 
with the Forestry Service in Oregon. It's 
for the person planning to build or al
ready living in rural, unprotected, forest
ed areas. It is a very simple book, with 
drawings and diagrams, talking about 
what you can do to make your environ
ment a little bit safer. There are good 
points in it about existing homes, con
structing homes, power supply, fuels, 

the area around the house. There is 
another one we also have that's written 
for the developer who is planning to put 
a subdivision in a forested rural area; the 
books overlap some, but this one empha
sizes what he can do to make his sub

division safer from the start. 

TNE: This Wood Stove Safety pamphlet 
has among its points of advice, 

"DON'T let a wood fire burn unattended 
or overnight." Isn't that advice impossible 
to follow in this climate? 

WS: It's the ideal for safety's sake. We 
can't follow their suggestion for 

woods to burn either--apple and oak are 

hard to come by in Fairbanks. But since 
people in the north often must break 
that "unattended fire" rule, they have to 
be all the more careful about the other 
rules. 

TNE: Another point of dispute among 
homebuilders in this area seems to be · 

the safety of various kinds of insulation. 

WS: Urethane insulation is a problem. 

It's by far the best insulation I've 
seen to keep people warm, but it is in
herently an extreme fire hazard. It will 
build up its own heat because it doesn't 
have air circulation as fiberglass does. 
We've had fires because people put heat 
tapes around a pipe and then sprayed it 
with urethane. For example, up at Yak 
Estates before the University took 
possession of it--it started with a heat 
tape, no thermostat on it, urethane 
around it. The urethane held the heat in 
so well--it is a good insulator--that the 
temperature built up to the point where 
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the urethane caught fire. It burned 

furiously; the fire went around the out
side in the urethane, burned from the 
outside into the apartment and destroyed 
four apartments in the building. There 
was one fire we went to out on Gold
stream Road, when we were still respond
ing to calls out there. I forget how it got 
started, but by the time we got there it 
was into the roof. That roof was one of 
those sandwich built-up affairs that peo
ple build over the years. We put the fire 
out after two hours, but we warned the 
guy that it was into the urethane in the 
roof, and if he didn't open it up and rip 
it out, the fire would start again. He 

wouldn't believe us. An hour later there 
was black smoke coming out of Gold
stream, but we couldn't go back out 

. there. 

People will spray urethane on the 

outside of their houses. They'll say, Hey, 
why should I worry? There are no wires 
on the outside of the house, no heat 
tapes. But I tell them that's fine, but let 
a tiny grass fire get started, somebody's 
burning trash, something comes out of 
your chimney--from whatever source, if a 
spark lands on that urethane and doesn't 
cool down immediately, there'll be 

trouble. I have urethane on my house, 
but only on the outside of the basement 
where I have backfilled around it. 

In apartment houses in the Fairbanks 
area, I've seen urethane insulation 

sprayed on inside the walls. It's economi
cal because they need less urethane than 
they would fiberglass to get up to the 

same R value. But the electrical code 
prohibits you from having any urethane 
around electrical wires. You must chip 

the foam away from the wires, because, 
as I mentioned before, the wire gives 

off its own natural heat. Inside urethane, 
there is no way for that heat to dissipate, 
and again there'll be trouble. If you run 
wire through urethane, then you must 
run it through metal conduit, so the wire 
has an air space in which to breathe, to 
dissipate the heat. I understand they're 
coming out now with some urethanes 
that have fire marshall approval because 
they are specially treated for fire resis
tance. They are new on the market, and 
I don't yet know much about them. 

TNE: Any other insulations against 

which we should be warned? 
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WS: The newest thing now in insulation 
seems to be paper that is compressed 

and blown into ceilings. It's disastrous! 
It reminds me of the old days, when I 
worked for the city fire department. 
We put house fires out in places that 
were insulated with sawdust or news
papers--! mean flatly newspapers, dating 
back to the early 1900's in some of those 

old houses. So what they seem to be do
ing now is cutting up the paper into lit
tle tiny pieces and putting it back into 
the house. It's a very cheap way of fight
ing the energy crisis, but it's asking for 
trouble. There is some fireproofed cel
lulose insulation, but what I'm talking 
about is just paper. There is blown-in 
asbestos insulation now, which is more 
expensive but is also-- I don't want to say 
truly fire proof--a very fire resistant in
sulation .. Of course fiberglass is fire re
sistant; the foil backing may burn, but 
the insulation itself will melt. 

The central concern for people liv

ing in interior Alaska is keeping warm. 
They have to do everything they can, 
spraying insulation, coating the under
side of trailers that sit up off the ground, 
all those things to keep the cold air from 
coming in under and around them. Be
cause people have to keep their houses 
warm, they'll use urethane. It's very easy 
to apply. When I had the outside of my 
basement done, the contractor urged me 
to get the whole house covered with 
urethane. I told him I was the wrong per
son for him to ask, but I could give him 
a little explanation if he had a couple of 
hours. The insulation problem is probably 
the second--maybe the first--problem up 
here for fire hazard. 

There have been so many fires, dis
astrous fires, associated with urethane 
that the insurance industry and the plas
tics industry had to take a whole new 
look at this. The tests performed in test
ing areas by Underwriters Laboratories 
and other people in no way, shape, or 

form came close to the actual conditions 
in a fire. So they had to revise their whole 
testing procedure to come up with more 
reliable statistics as to how fast the fire 
spreads on urethane. Many places have 
strict requirements as to flame spread, 
as they call it. Now in the state of Alaska, 
if you want to use urethane on public 

buildings, you must enclose it with 
sheetrock. You cannot have any ex
posed urethane in public buildings, and 
you can run no wires through it. I'm 
not saying that people don't get away 
with it, but that's what the state fire 
marshall has ordered. He's said in effect 
that you can use urethane, but you must 
protect the occupants of the building. 
Further, when urethane burns, it gives off 
a nasty, nasty toxic gas. 

TNE: Yes--Science magazine in one of its 

June issues mentioned that. It's hy
drogen cyanide, isn't it? Gas-chamber 
gas? 

WS: That's right. In our training sessions 
we just finished talking at quite some 

length about the gases that come out of 
burning urethane--hydrogen cyanide, 
chlorine gases. Unbelievable what a fire
man has to face. But we usually go in pro
tected by a breathing mask, which the 
people in the building don't have. We 

have to watch out for them, because 
burning urethane doesn't do much to let 
them watch out for themselves. 

I've seen houses totally coated on the 
outside with urethane- that· were set 
right in among trees. That's really a case 
of someone betting his life that there 
won't be a forest fire. Two years ago a 

fire started out on Grenac Road and 
blossomed into one humoungous forest 
fire that swept right up over the hill in
to Muskox subdivision. The fire went 

right around a log house; we didn't 
even know the house was there, because 
it was so smoky you couldn't see it from 
the airplanes. So there was a guy with a 
log house and a garden hose and a fire all 
around him. If that house had urethane 
on the outside, it would have gone down 
faster than you could look at it. 

People who live in the woods have to 
realize that trees burn. Sometimes they 
seem to want to take it on faith that 
nothing can happen. My wife still argues 
with me about why I won't have trees 
next to my house. We have a play area, 
a driveway, and thirty or forty feet to 
the closest tree. I'm not saying we 

couldn't have a problem, but we've done 
something for it. 

One more family anecdote: my wife 
wanted shakes, shake shingles, on our 
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roof. As far as I'm concerned, you're 
living in a matchbox when you have 
shake shingles. They're pretty. They're 
gorgeous. But you could ask this fellow 
whose house used to be above Ester until 
last winter ... He had his fireplace going; 
he threw some newspapers on the fire, 
as people will do. These huge flying 
brands came up the chimney, went out
side the pipe, landed on top of his beauti

ful shake shingles, and burned his house 
down. The snow had all melted off be
cause he had a good exposure, and we 
know it's dry here in the winter ... The 
Ester fire department couldn't get there 
because he lived way up on the hill, and 
by the time we got there with our four
wheel drive there was nothing to be done. 
Ninety thousand, a hundred thousand 
dollars' worth of damage. 

You can't legislate carefulness. All 

we can do with our committee, all your 
efforts with this article, are just trying to 
point out to people how to be careful, 
how to be more aware of some dangers. 

TNE: What about roofing materials? 
Aluminum is obviously not going 

to catch fire, but what about ordinary 
shingles? 

WS: Asphalt shingles are all right. Like 
asphalt itself, they'll burn and give 

off black smoke, but if something burn
ing lands on an asphalt shingle it won't 
burn through. There are shake shingles 
that are treated with fire retardant, but 
they are a lot more expensive. And I 
haven't read anything about how long the 
fire-retardant properties last when the 
shingles are exposed to the weather. If 
the treatment has to be reapplied, that's 
a point to consider before you spend the 
money for them. There also are asbestos 
shingles, but they are very, very expen
sive. 
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TNE: Styrofoam is supposedly to be 

applied on the outside only when 
the inside is sheetrocked, but what about 
its use as roof sheathing? 

WS: It would be like sandwiching in 
urethane. It doesn't ' burn quite as 

fast as urethane; it does give off a bad 
smoke, though that's not so important 
If it's on the roof. Like urethane, it's 
a good insulator, but you have to pro
tect it from the environment and pro
tect yourself from it. Which means you 

have to be sure that you can detect a 
tiny fire fast enough so that it doesn't 

get out of hand and into the styrofoam 
in your roof. 

TNE: One last question on a point of 
detail: What about problems with 

propane in severe cold? 

WS: Propane will not vaporize below 
minus forty. My inlaws bought a 

house in which propane was used to heat 
everything, and the dealer had to come 
in and build a sheltered enclosure around 
the regulator, and provide for heating 
that enclosure. Someone using propane 
has to adjust for the temperat.ures by pro
tecting the regulator with some type of 
heating device or even, as I understand it, 
merely building an insulated enclosure 
for it. That alone is enough to keep it 
slightly warmer than forty below. 

People will do some strange things 
with propane. We have had people bypass 
regulators in mobile homes and run it 
strictly off the tank. One knucklehead 
thought that by cracking the valve on 

the tank he could regulate the amount of 
pressure going into the house. Propane 
connects by means of a flexpipe to hot 
water heaters, and the flexpipe is meant 
to operate at maybe two or three pounds 
of pressure, not what he got by simply 
cracking the valve open. Of course the 
flexpipe ruptured, and the trailer burned 
down. I haven't the slightest idea why 
anyone would do that. 

Last winter during the cold spell we 
had a call from a guy who had been 
hauling a small propane tank in the back 
of his car. He smelled propane so he 
stopped the car and hitch-hiked to a 
phone to call us. It was forty below, 
he didn't have the tank tied down, there 

was no cap on it, so with the bouncing 
around the valve had loosened up. All 
the propane had leaked out. It was drip
ping down out of his car as liquid. If it 
had been any warmer the whole thing, 
car, guy, and all, would have blown 
sky-high. 

TNE: We are about out of tape and time. 

Would you please try to give us a 
summary statement? 

WS: Protection against fires is a two-way 
game. First, you have to try to make 

your house as safe as you possibly can. 
But you can't build a totally safe house; 
we know that. Even a guy who lived in 

a concrete house had the whole inside 
burn out. There are going to be some dan
gers; that's our society, that's our choice. 

So the next thing to do is to provide 
yourself with the means of coping with 
what you hope will never occur, and that 
means equipment to detect a fire and 
equipment to put it out once it's detect

ed. All three must work hand in hand: 
build the house as safely as you can with

in your financial means and knowledge; 
have it adequately protected with detec

tors; have it adequately provided with 
means of putting a fire out, through 
extinguishers or a garden hose. If you 
live along with these three methods, 
then you've done all you can. If you 

still have a fire and lose the house, what 
else can you do? 

TNE: Try to stay alive to . start over, 
maybe? Thank you very much for 

your time--and for the information. · 

* * * * 

William Shechter has spent half 
his 34 years in fire service, beginning 
with extensive training in Pennsylvania 

and Delaware. After serving some time on 
the Fairbanks city fire department, he 
came to the University of Alaska fire 
department as Assistant Chief, a position 
he held for eight years until his appoint
ment as Chief in September of 1978. 
He is a member of several professional 
groups, including the International Asso
ciation of Arson Investigators, and has 
attended numerous fire protection engin
eering seminars. 
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Photos and caption information by Juan G. Roederer. 

Photo Essay: 

Right: It's as true in Siberia as it is 
elsewhere in the north--a four-wheel 
drive vehicle can come in handy. This is 
the main street of another Buryat village 
on Olkhon Island. 
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Siberian Hotnes 

Left: Street scene in a native Buryat 

village on Olkhon Island in Lake Baikal, 
Siberia, showing range of wood construc
tion skills and styles. 

Left: The timber-and-trim construc
tion in this mountain village looks Swiss, 
but these houses are on the shore of Lake 
Baikal. From the cabin furthest to the 
right, it can be seen that the shutters are 
functional as well as decorative. 
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Older multifamily dwellings in two Siberian cities: townhouses in Irkutsk (left) and Yakutsk, Eastern Siberia (right) . 

. 
Right: New apartments under construc-
tion in a neighborhood formerly com
posed of log homes in downtown 
Yakutsk. The pilings supporting the 
apartment ·building and the droop of the 
last log home both indicate ice-rich soil. 
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Left : Another scene of residential con-
trasts in Yakutsk. The size and ornate 
trim of the log house suggests it is of pre
revolutionary construction. 

* * * 

Dr. Juan G. Roederer is director of 
the Geophysical Institute of the Univer
sity of Alaska. His work as chairman of 
the International Magnetospheric Study 
and on other international programs has 
taken him frequently to the USSR, 
including parts of that country seldom 
seen--much less photographed--by foreign 
visitors. 
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PUBLICATIONS 

There have been many brave state
ments recently about the world's atten

tion turning to the far north; engineers 
found real proof of that when the Ameri
can Society of Civil Engineers devoted a 
conference to Applied Techniques for 
Cold Environments held this past May 

(1978) in Anchorage. 

Now there's further evidence that the 
north has joined the big time: a news 

release from the distinguished interna
tional publishing house of Elsevier has 

announced a forthcoming journal, Cold 
Regions Science and Technology. Mal
colm Mellor of CRREL will edit this new 
quarterly, which will deal specifically 

with the scientific and technical prob
·lems of natural and artificial cold envi

ronments. The primary concern will be 
with problems related to the freezing of 
water, especially with ice, snow, and fro

zen ground, but the overall range will in
clude nearly every subject that might 

interest TNE readers, from architecture 
(naval as well as terrestrial) to exploration 
geophysics. The journal's intent is to pro

vide a medium for interdisciplinary com
munication as well as a convenient source 

of reference. 
Further information is available from 

the publishers: Elsevier North-Holland 
Inc., 52 Vanderbilt Avenue, New York, 
NY 10017 in the U. S., or Elsevier 
Scientific Publishing Co., P. 0. Box 211, 
Amsterdam, The Netherlands. 

* * * * 

No one at TNE has yet seen a copy 

of the book, but reviews of An Energy

Saving Alaskan House indicate that this 

28-page book is basically a discussion of 
two simple houses, designed "super in
sulated" so they are easy to heat at 

-50°F. 
The August 1978 issue of Ruralite, 

the publication of the northwestern 

United States rural electrical coops, de
voted a column to the book, concluding: 
"While not intended as an exact "how
to" manual--some electrical inspectors 

would strongly disapprove some wiring 
suggestions--the plans and notes in this 
book offer a wealth of hard-earned 

insights, and will be of interest to anyone 
considering an energy-efficient home." 
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An Energy-Saving Alaskan House by 
Walt Pedersen is available for $4 from 
Pedersen Projects, Box 28, Sterling, 
Alaska 99672. 

* * * * 

Another Alaskan speaking out in 

print about how residential construction 
can cope with the cold is Fairbanks 
novelist (and former pipeline worker) 
Ed McGrath. His How to Buiid a Super

insulated House is written in the informal 
style that someone has called "laid-back 
technology:" "Calculations (mine) indi

cate that if you took a several year sup
ply of firewood and built a house out of 
it instead of burning it, you'd end up cut

ting a lot less firewood." The easy-going 
presentation shouldn't fool anyone into 

.thinking this is a lazy writers's book, 
however; McGrath has clearly done his 
homework, and his sources range from 
neighborly conversations ("15 years ago 

Joe Balch fireproofed some moss by 

sprinkling Borax, and it remains fireproof 
to this date") to reports from the manned 
moon rockets (" ... so in space, where 

delta-T may be several hundred degrees, 
multilayers of reflective foil with evacu

ated spaces were used successfully"). He 
names brand names and counts fractions 

of pennies, compiles impressive tables, 
and presents clear illustrations--both 

verbal and graphic. 
The book would not tell an expert in 

the field very much, and it might not tell 
the novice homebuilder enough; it is 

annoying for an editor (at least this one, 
since I find details like beginning sen
tences with numerals and using stream
lined spellings as in "tho" and "thru" 
disconcerting). For anyone else with an 
interest in the subject, this book is worth 
reading and the $3 price is a bargain. So 
far the only way you can buy a copy is 
by writing to Project 2020, P. 0 . Box 
81961, College, AK 99708. 

* * * * 

TNE's parent organization, the Geo

physical Institute of the University of 
Alaska, has a bibliography of publications 
by Geophysical Institute faculty and 

staff. Most of the reprints and reports 
listed are free; many cover topics of po

tential interest to TNE readers (such as 
reprint A483: Remote Sensing by 

Satellite--Application to the Alaskan 
Environment, by A. E. Belon and J. M. 
Miller; or report R240: Wind Power 
Potential of Alaska: Part II, by Tunis 
Wentink). 

To order the most recent bibliog
graphy or any of the publications, write 
to Library, Geophysical Institute, Uni
versity of Alaska, Fairbanks, AK 99701 
U.S. A. 

* * * * 

James E. Wiedeman, Principal Plan
ner for the State of Alaska's Division of 
Economic Enterprise, has told TNE that 

his Division has prepared a Permits 
Directory covering both state and federal 

requirements for doing nearly anything 
in Alaska. The Directory, according to 
the DEE, presents an inventory and des

cription of some 465 possibly applicable 
permits, including plan reviews, licenses, 

authorizations, etc., collated in a ration
ally usable manner. Its publication is the 

first phase of a larger program leading to 
a Developer's Procedures Manual to help 
prevent paperwork paralysis in people 
needing project approval for a commer

cial or industrial de~elopment. The 
Directory does not yet include local nor 
occupational permits, and the DEE 
admits that they are still learning of more 

permits all the time; however, they have 
sensibly printed the volume in looseleaf 
form, so the planned annual update will 
not mean that the whole book must be 
discarded yearly. For your copy, write 
the DEE at Pouch EE, Juneau, Alaska 
99811. 

* * * * 

Water-Resources Investigations in 
Alaska, 1977, is a folder describing past 
and present water-resources investigations 

conducted by the U. S. Geological Survey 

in cooperation with various local, state, 
and federal agencies. The folder lists 
more than 200 reports and maps; the 

publications range from basic data to de
tailed aerial investigations. 

Duplicated copies of the report are 
available free on request from Room 
316, Skyline Building, U S. Geological 
Survey, 218 E Street, Anchorage, AK 
99501. 

* * * * 
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Both volumes of the Proceedings of 
the Third International Conference on 

Permafrost, a meeting held this past 
July in Edmonton, may now be ordered 

from the National Research Council of 
Canada for $35 (Canadian). Volume 1 
has been printed ; it contains 139 papers 

by permafrost scientists and engineers 
from 11 countries. Volume 2, to be 

printed in the near future, will contain 
eight review papers on special permafrost 

topics, general information, list of par
ticipants, written discussions and the 

formal motions of the Conference. 
Checks or money orders should be made 

payable to the Third International 
Conference on Permafrost and sent to 

them cjo National Research Council of 
Canada, Ottawa, Ontario KIA OR6 
Canada. 

MEETINGS 

This office gets a steady trickle of 
meeting announcements, some . very ap
propriate to TNE's subject matter, some 
less so, some in plenty of time for the 
magazine's mostly quarterly deadlines, 
some close squeaks for a monthly-
much less for us. One source of meeting 

information in all four categories is The 

Energy Bureau, Inc. This group hosts 

conferences, seminars, and other infor
mational gatherings at a terrific pace. 
Among their offerings to fill out the end 

of the 1978 calendar were : Project Fi
nancing (December 4 and 5, Biltmore 
Hotel, New York--and one of the pro
jects specifically cited in this meeting 
announcement was "the Alaskan gas pipe
line"); and Energy Investments: Tax, 
Legal and Accounting Aspects (Decem

ber 11, Fairmount Hotel, Dallas--this 
one was co-sponsored by the Center for 
Advanced Professional Development of 

Southern Methodist University's Law 
School). 

To request announcements of future 
meetings in your region of interest, 
write Robert W. Nash, Executive Direc
tor, The Energy Bureau Inc. 1 OJ Park 
Avenue, New York, NY 10017. 

* * * * 

March 19 through 21, 1979, will be 

the dates for the Conference on Utilities 
Delivery in Northern Regions, to be held 
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in Chateau La Combe, Edmonton, Al

berta. The meeting will focus on objec
tives, alternatives, solutions, and future 

technological needs for the provision of 
water, waste water treatment, fire pro
tection, and solid waste services in 
northern locations. The meeting's or
ganizers are presently issuing a call for 
papers; abstracts on the listed and related 
topics should be submitted by 15 De
cember to Department of Qvil Engin
eering, Attn: Dr. D. W. Smith, Univer
sity of Alberta, Edmonton, Alberta 
T6G 2G7, Canada. If you're too close 
to the deadline, call him at (403) 432-
4138. 

* * * * 

The annual meeting of the American 
Association for the Advancement of 
Science (to be held 3 - 8 January in 

Houston) will have many sessions of 
probable interest for TNE's readers, 

including one titled "Impact of Claims 
Settlement and Pipeline Construction on 

Alaska Natives." The best place to hunt 

up fellow subscribers may be at Tech
nical and Environmental Implications in 
the Development of Marine Transporta

tion Systems in the Arctic, a session to be 
organized by the Arctic Institute of 

North America and chaired by John 
Sater. Registration fee for AAAS mem

bers is $25; non-members $31. For infor

mation and registration forms, write 
AAAS-Dept. R, 1515 Massachusetts Ave
nue N W., Washington D.C 20005. 

NOTED 

Question: If you were one of the 
Army Corps of Engineers' team working 

on the geological exploration for the 
proposed Susitna River dams (TNE, 
V. 8, No. 3 & 4) this summer, what were 
you likely to find waiting for you when 

you got to the job site in the morning? 
No, not hungry grizzlies--wet canoeists. 

The Susitna is a challenging paddle, as 
eight military men and two civilians 
found out this summer. In both incidents 

canoes and equipment were lost but men 

survived, in part because of the presence 
of shelter, food, and eventual helicopter 
transportation at the site. 

Elsewhere in Alaska the Corps was 

also busy this summer. At the request of 
Congress, they contracted for a draft 

environmental impact statement on the 

possible cleanup of World War II debris 

in the Aleutian Islands and lower Alaska 
Peninsula with Tetra Tech, Inc., a Cali

fornia consulting engineering firm. The 
work is expected to cost nearly $200,000 
and take 14 months, with the draft EIS 

due on Congressional desks around 
October 1979. 

* * * * 

If petroleum exploration is your 
main interest, to keep your mind keen 

for the job while you relax around the fire 
on winter evenings, you might try playing 
a few rounds of the new game called 

Frustration. According to a report do
nated by TNE editorial board member 

John Miller, Frustration is "the exciting 
game of trying to obtain federal permits 
to drill an exploratory well." Based 
roughly on Monopoly, the game requires 
players to move over a serpentine course 

at a pace dictated by dice and by snide 
instructions, such as : "Only access is 

across BLM roadless area. Go directly to 
court;" "Archaeologist finds Indian gar
bage heap. Lose 'one turn while he sifts it 
to find out how old it is;" and "Lease 
runs out before you get permit. Return 
to Start." 

If that sounds too real to be fun for 
you, you might give a set to some young 

students contemplating a mining career 

as a pertinent educational toy. The game 

is cheaper than the real thing, too: 
it's available fo r 50 cents from Hart 
Publications, Box 1917, Denver, Col
orado 80201. 

* * * * 

Errata: In TNE Vol. 9, No. 2, we let 

inflation strike the CANOL project. 
An extra zero entered the second para

graph of column three, page 17, giving 
the line a cost of $1 billion when actually 
it was $100 million at the time of the 
Senate investigations mentioned. 

We also left off a significant photo 
credit in that article. The full-page pic

ture of the Whitehorse refinery on page 
25 is a Signal Corps photo and was pub
lished courtesy of Jim Garrett of Anch
orage. 
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Readers abroad please note: checks 
for your TNE subscription must be drawn 
on U.S. banks. This nationalism has been 
imposed by the bank with which this 
University does business, since it now 

charges $10 for handling a foreign check 
of any denomination. This effectively 
would double the cost of your subscrip

tion for a year. (Canadians, for bank pur
poses, are not "foreigners." Two cheers 

for some northern solidarity, anyway.) 

* * * * 

TNE doesn't usually run illustrations 
for "back of the book" items, but Acadia 

House (shown here in section and interior 
photo) is a special case for this special 
issue. The structure serves as married 

student housing for the University of 

British Columbia in Vancouver, but it 

is also an experiment on many levels. 
It represents an attempt at architectural 
design for simple, energy--efficient owner
built housing--and its finished cost was 
$15/ft2. The house incorporates solar 
heating design features, including a 
Trombe wall and solar water heating 
panels, and was built over a four-month 
period on weekends by people with no 
previous building experience. 

The project represents a continuation 
of experiments in housing and housing 
theory which began at UBC in 1975. 

The original courses led to the formation 
of the Canadian Self Help Housing 
Association, parent organization for 
Acadia House. Building performance and 

user satisfaction will be monitored by 
the Association as well as by various UBC 
departments and by B.C. Hydro. Acadia 

House itself is not suitable for far north
ern construction as designed (for exam

ple, the building does not have an arctic 

entry) but the concepts behind it and 
behind the Association seem suitable for 

export anywhere. 
An informational pamphlet giving 

design and construction details (and 
detailed credits) is available from the 

Association; for $50, they will send you 
a set of 34 blueprint plans made for 

inexperienced builders plus a 200-page 

design and instruction manual. Write to 
the Canadian Self Help Housing Associ
ation, PO. Box 4134, Vancouver, B.C 
V6B 3Z6, Canada. 

* * * * 
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As of September 1978, McGill Uni
versity has introduced a new graduate 

program leading to a diploma in North
ern Studies. Offered through the Uni

versity's Centre for Northern Studies 
and Research, this Diploma Program is 
intended primarily to meet the needs of 
persons in government, industry, and 

education whose work is directly related 

to northern Canada. The five courses and 
two seminar series that comprise the core 

of the program encompass a range of ba-

c-za 
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sic knowledge and technical information 
that may be required by anyone who 
must deal with northern problems. 
Requirements for the Diploma can be ful

filled over the course of one academic 

year at McGill. 
Additional details and application 

forms are available from the Centre for 
Northern Studies and Research, 1020 
Pine A venue West, Montreal, PQ, 43A 
1A2 Canada. 

* * * * 
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