
The Northern Engineer, Vol. 02, No. 3 (Fall 1970)

Item Type Journal

Authors University of Alaska (College). Institute of Arctic Environmental
Engineering; University of Alaska (College). Institute of Arctic
Environmental Engineering

Publisher Institute of Arctic Environmental Engineering, University of
Alaska

Download date 23/05/2023 21:16:13

Link to Item http://hdl.handle.net/11122/1380

http://hdl.handle.net/11122/1380


TA 1 

THEAIORTIIERN EAIGINEEQ 
VOL. 2, NO.3 FALL 1970 



Looking Forward 
MARK FRYER 

For over a year Nancy McRoy has 
been the Managing Editor of The 
Northern Engineer. This fall she was 
offered the opportunity to teach Rus
sian, and being a linguist by profes
sion, she took the job. At that point 
the staff of The Northern Engineer felt 
like closing up shop and fading into 
the sunset. The organization of the 
magazine started to erode. Bill Hunt 
sulked through the months of August 
and September. Phil Johnson predict
ed a swift end to the project. Then 
Paul Neff arrived like the cavalry to 
the rescue. Paul is a writer, editor, 
graphics man, and an assistant re
search engineer. He recently obtained 
his indoctrination into the cold re
gions while working on projects at 
Barrow and Prudhoe Bay. 

The Soviet North 

Because of Mrs. McRoy's efforts and 
talents we felt we would be able to 

offer you a fine issue dedicated to the 
Asian Arctic and sub-Arctic. However, 
the job was only partially complete 
when Mrs. McRoy was required to 
take on her new responsibilities. Ter
ence Armstrong had produced his edi
torial comments and several short ar
ticles were ready for press. But the 
remaining staff was not capable of 
completing the job in time for this is
sue. As Paul works to put us back on 
schedule we will strive to effect, as 
promised, an issue devoted to the So
viet North. 

One of the reasons that The North
ern Engineer wanted to study the So
viet North was to look at differences 
between the Soviet and Western way 
of thinking about engineering prob
lems that are unique to the cold re
gions. 

The Northern Engineer has attempt
ed repeatedly to correspond with the 
Soviets, but has drawn a blank. Sev
eral cold region institutes in the Soviet 
Union regularly receive The Northern 
Engineer, but the communication is 
one way. Our requests for notes from 
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High frequency radio signals propagate through the ionosphere with ease, 
while low frequency radio signals are absorbed and reflected in the ionospheric 
region. 
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various Russians have failed. Our one 
hope was a contact that Terence Arm
strong had set up with the help of 
Mrs. McRoy. This contact may still 
bear fruit, but to this date it hasn't. 
As I mentioned above we hope to give 
you a Soviet issue when we can (we 
have been planning it for a year and 
a half now) but at this point we are 
drawing a blank. 

Communication 

Eating crow is never much fun, par
ticularly twice in the same day, in 
writing, and in front of 1,200 readers. 
By the same token it is even less en
joyable to be made a fool of through 
no effort of your own. The latter hap
pened to Professor Merritt at the 
hands of The Northern Engineer. 

Last spring The Northern Engineer 
requested an article from Bob Merritt 
concerning Radio Communications In 
the North. He was kind enough to 
write a short piece for us. When he 
left the University of Alaska campus 
in the summer the article was still a 
rough draft. I assured him that we 
would edit and publish the work in 
satisfactory form in the Summer Issue 
of the magazine. Since Professor Mer
ritt has known me for nearly 15 years 
he tacitly assumed I would be as good 
as my word. I am sorry to say I failed 
my friend. I personally edited the 
piece and, unilaterally approved the 
edited version for publication. I soon 
discovered I had no understanding of 
Electrical Engineering. Please note the 
revised plate (left) that appears 
as it should have in the Summer Issue. 
The word "neutron" has been deleted 
and the word "electron" put in its 
place . 

lnuvik* 

This past summer some of the staff 
of The Northern Engineer visited lnu
vik. It was my first visit to the city and 
it turned out to be very pleasant. 

lnuvik was constructed about ten 
years ago. The reasons for its exist-

*lnuvik is o small town located on the eastern 
side of the Mackenzie River delta about forty 
miles south of the Arctic Ocean in Canada's 
Northwest Territories. 
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ence ore manifold. It offers a bose for 
research in cold regions, and for the 
various mineral and petroleum ex
ploration efforts that ore headquar
tered there. It is a planned community 
that was offered as a home for the 
families that were living on the Mac
kenzie River delta whose homes were 
frequently inundated by seasonal 
floods. It also gives the Canadian Gov
ernment an opportunity to develop 
yet another outpost in the For North, 
thus giving their city people on en
vironment that might be more accept
able than the harsher environment of 
the village. 

The striking thing to be learned 
from the lnuvik experiment is that the 
city planner should be more than an 
engineer. I do not soy this in a derog
atory way. I am on engineer who has 
never planned a city. I make this 
comment because I can see myself the 
engineer desiging a town as that 
town was designed. Tbe designers ob
viously planned around the utility 
system which (in the Arctic) offers the 
most apparent problems. The primary 
omission in the plan was the lock of 
real human considerations. The build
ings, community layout and building 
functions all serve the utility system, 
rather than the system serving the 
people. 

The hindsight offered here is meant 
to bring to the attention of the en
gineer some of the things that our 
friends the architects hove been doing 
over the post few years. 

Lately the focus in urban design 
has been on the quality of environ· 
ment for megostructures that house 
hundreds of thousands of people. A 
good many of the ideas that hove 
come from these efforts as well as the 
philosophy behind some of these de
signs might well be transplanted into 
the cold regions of the North. 

lnuvik was built as on experiment. 
Northern designers should examine 
the workings of the experiment and 
find its faults and victories so that fu
ture towns in the North ore not again 
built solely around the engineering 
problems the North presents. 
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A Look at lnuvik 
BILL HUNT 

In 1789 Alexander Mackenzie 
sailed down the Slave River in a cork 
boat and into the Great Slave lake 
en route to the Rocky Mountains and 
the distant Pacific Ocean. From the 
Great Slave lake he navigated down 
a river which appeared to course to 
the west, but soon veered north to 
empty its coffee au lait colored waters 
into the Arctic Ocean. 

Mackenzie was chagrined at his 
mistake and fearful that school boys 
would call him "Wrong Way" Mac
kenzie. A few years later he found the 
proper river that carried him to the 
Pacific and the first crossing of Cana
da. Once again he could face his 
friends. 

Today Canadians are no longer 
embarrassed by their North. The 
North is "in" while the Pacific Coast 
has been pretty much written off. In 
establishing research facilities at lnu
vik the Canadian government made a 
considerable commitment to northern 
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research. Much effort was expended 
in creating the research center since 
it involved the construction of a whol
ly new town and the relocation of 
neighboring native villages to lnuvik. 

Some concern has been expressed 
over the relocation of the natives and 
the efforts made to integrate them in
to the new town. It is too early to 
judge the results of this experiment 
but one can only be hopeful for any 
rational consideration of the cultural 
adjustments faced by northern peo
ples. Neither Canada nor the United 
States need fear that in trying a new 
approach to an old dilemma they are 
abandoning a fine old tradition. Ra
ther, the tradition is one of exploita
tion, blundering, and indifference -
occasionally tempered by short-lived 
attempts at paternalism. 

lnuvik has one notable bit of archi
tecture, the "Igloo Church." The de
signer wanted everyone to feel at 
home in the church so he conceived 
the notion of modeling it after an ig
loo (whatever that is). Thus we see a 
big white dome that seems to be a 
cross between a revival meeting tent 
and a Byzantine church. 
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The town's boardwalk links two 
bars. Both are homely and austere 
watering places but at 68° N. one 
cannot be too fussy. Customers com
plained at one bar because the bar
tender was apparently lacing scotch 
and soda with Cherry Herring. Delta 
mixologists have funny customs. 

Research carried on at the labora
tory concerns a number of disciplines. 
In the first quarter of 1970 biological 
scientists were investigating nesting 
of swans and geese, plant produc
tivity, distribution of Arctic vegeta
tion, and body heat loss. Earth and 
physical scientists had fifteen differ
ent projects including soil develop
ment, seismic observation, waste dis
posal, foundations on permafrost and 
the structure of the Arctic Ocean's con
tinental shelf. Social scientists studied 
population mobility, transportation, 
food resources, economic geography 
and other topics. 

As many as seventy scientists might 
be using the facilities, housed in the 
two-story laboratory, in any one 
month. Most of the investigators are 
Canadians, but the laboratory is also 
at the disposal of foreigners without 
cost. Americans, Russians, Japanese 
and others have availed themselves of 
this Canadian hospitality. 

The laboratory is operated by the 
Northern Coordination and Research 
Center of the Department of Indian 
Affairs and Northern Development, 
an agency that has no exact equiva
lent in the United States government. 

Commercial airlines serve lnuvik 
via White Horse, but a charter flight 
from Alaska provides some spectacu
lar scenery. On our return we flew 
down the Mackenzie to its mouth at a 
modest altitude of ninety-five feet. 
Along the coast we sighted some puz
zled caribou and a musk ox tagged 
with a bright red ribbon. The radar 
warning station on Herschel Island 
failed to pick us up so our pilot teased 
them a bit. "The Russians are coming! 
The Russians are coming!" Over the 
Wildlife Reserve of the Brooks Range 
we had close views of mountain sheep 
who wondered if we were conserva
tionists or developers. 
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HEAT LOSSES FROM HOUSE BASEMENTS 

Reprinted from Canadian Building 
Vol. XIX, No. 10, October 1969 

Until the last decade or so house 
basements were used largely as stor
age and work areas that required 
little in the way of deliberately sup
plied heat. Casing losses from warm 
air furnaces or boilers and heat from 
ducts and pipes supplied all that was 
required. 

When basements are used as living 
accommodation, however, the heating 
requirements become of more con
cern, at least for that part of the base
ment space so used. The introduction 
of electrical h e a t i n g equipment, 
which has no casing losses, has made 
it necessary to have reasonably re
liable methods of calculating heat 
losses from the basement so that the 
correct size of unit can be selected. 
With all methods of heating, consider
ations of economy dictate that heat 
losses be calculated and insulation 
provided where necessary. 

Heat losses through the portion of 
the basement wall above grade can 
be calculated in the same manner as 
those for any other above-grade wall, 
taking into account both conduction 
and air leakage; although special 
note should be taken of the air leak
age between the basement wall and 
the sill plate. Below grade it is normal 
to adopt a uniform heat loss per 
square foot of wall or floor, based on 
empirical values. Such values give no 
indication of the greater heat loss 
through the wall near the ground sur
face relative to that through the low
er parts. Thus they cannot be used to 
estimate the depth below grade to 
which it is economical to carry insula
tion. 

It has been shown (1) that heat loss 
through the soil surrounding a house 
basement can be calculated on the 
basis of steady-state heat flow round 
concentric circular paths centered on 
the intersection of the ground surface 
and the basement wall. For the floor 
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these paths are continued around cir
cular arcs centered on the intersection 
of the basement floor and wall (Fig
ure 1 ). 

Walls Below Grade 

The heat loss per square foor for a 
1 °F temperature difference between 
the basement temperature and the ex
ternal temperature is given in Table I 
for uninsulated concrete walls and for 
those to which 1, 2 or 3 inches of in
sulation have been added. An aver. 
age value of 0.8 Btu/(hr) (ft) (°F) has 
been assumed for the conductivity of 
soil, and insulation is assumed to have 
a coefficient of conductivity of 0.24 
Btu/(hr) (ft2) °F/in). It should be noted 
in passing that it is the convention to 
quote the conductivity of soils for 
1-foot thickness and not for l-inch 
thickness as for other building ma
terials. 

Heat Flow Lines 

Radial Isotherms 
(From Intersection 
of Grade and 
Basement Wall) 

Basement Floors 

It is possible to calculate the heat 
loss through the basement floor for 
each square foot in the same way as 
the heat loss for the wall, using longer 
heat flow paths around the arcs of 
two circles (see Figure 1 ). It may be 
seen from Table I, however, that the 
heat loss from the 7th foot of the un
insulated basement wall is only a 
small fraction of the total loss through 
the wall; thus it can readily be ap
preciated that (with the much longer 
heat flow path) the loss through each 
square foot of basement floor rapidly 
becomes a negligible part of the total 
basement heat loss. It is reasonable, 
therefore, to take an average value 
for the loss through the basement 
floor. This value can be multiplied by 
the floor area to give the total floor 
heat loss. 

Radial Isotherms 
(From Intersection 
of Basement Wall 
and Floor) 

FIGURE 1 HEAT FLOW FROM BASEMENT 
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The average rate of heat loss 
through the floor may be taken as 
equal to that from a point located one 
quarter of the basement width from 
the side wall. The path length from 
this point varies with both depth of 
basement below grade and width of 
basement. Shallow narrow basements 
will have higher heat loss per square 
foot than will deep wide basements. 
Typical values are given in Table II. 

The heat loss from the below-grade 
portion of the basement per °F tem
perature difference can be estimated 
using the figures given in Tables I 
and II. For the wall, the values for 
heat loss through each square foot 
are selected from Table I, added to
gether, and the total multiplied by the 
perimeter of the house. For the floor, 
the average heat loss per square foot 
is estimated from Table II and multi-

TABLE I 

HEAT LOSS BELOW GRADE: Btu/ (hr) ( 0 f) (ft2 ) 

Insulation with k = 0.24 Btu/ (hr) (ft•) ("f/in) 
= 0.02 Btu/ (hr) (ft) { •f) 

Soil k = 0.8 Btu/ (hr) (ft) ( 0 f) 

Path Length 
through Soil 

-------- Heot Loss --------
1-ln. 2-in. Depth 

Uti 1ft) Uninsulated 

0.410 
0.222 
0.155 
0.119 
0.096 
0.079 
0.069 

Insulation lnSitlatlon 

0-1 {lsi) 
1-2 (2nd) 
2-3 (3rd) 
3-4 {4th) 
4-5 (5th) 
5-6 (6th) 
6-7 (7th) 

0.68 
2.27 
3.88 
5.52 
7.05 
8.65 

10.28 

0.152 0.093 
0.116 0.079 
0.094 0.068 
0.079 0.060 
0.069 0.053 
0.060 0.048 
0.054 0.044 

TABLE II 
MEAN BASEMENT FLOOR HEAT LOSS: Btu/ (hr) ( •f) {ft2 ) 

Depth of Foundation Width of House 
Wall below Grade 20 24 28 

lftl lftl (ft) (ft) 

5 0.032 0.029 0.026 
6 0.030 0.027 0.025 
7 0.029 0.026 0.023 

TABLE Ill 
EXTERNAL DESIGN TEMPERATURES 

Place T. (•fl Tml 0 f) Al 0 fl 

Swift Current, Sask. . ............. . 38.5 44 26 
Guelph, Ont. . . . . . . . ........... . 44.6 48 22 
Ottawa, Ont, ................... . 42.0 48 21 
Toronto, Ont. . .................. . 47.7 51 23 
Ste. Anne de fa Pocotiere, Que. . .... . 39.5 44 20 
Fredericton, N.B. . .•......•........ 41.6 46 22 
Charlottetown, P.E.I. . . • .......... . 43.1 45 16 
St. John's, Nfld •.....•............ 40.5 44 15 
Saskatoon, Sask. . .•••............. 35.7 42 22 
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3-in. 
Insulation 

0.067 
0.059 
0.053 
0.048 
0.044 
0.040 
0.037 

32 
1ft) 

0.023 
0.022 
0.021 

Ta•A ( 0 f) 

12.5 
22.6 
21.0 
24.7 
19.5 
19.6 
27.1 
25.5 
13.7 

plied by the floor area. The resulting 
two values may then be added to
gether and multiplied by the appro
priate design temperature difference 
to give the maximum rate of heat loss 
from that portion of the basement 
below grade. 

Design Temperatures 

Selecting the appropriate design 
temperature difference poses some
thing of a problem. Although the in
ternal design temperature is given by 
the air temperature in the basement, 
none of the usual external design air 
temperatures are applicable because 
of the heat capacity of the soil mass. 
On the other hand, it can be shown 
that the ground surface temperature 
will fluctuate about a mean value 
(T m> by an amplitude A, which will 
vary with geographic location and 
surface cover. Thus suitable external 
design temperature will be given by 
subtracting A for the location from the 
mean annual air temperature Ta 
which is usually 4 to 6° F colder than 
Tm. Table Ill gives values of Ta Tm 
and A and of the external design tem
perature (Ta-A) for various locations 
in Canada under natural snow condi
tions. 

Values for Ta can be obtained from 
the meteorological records, and for A 
can be estimated from Table Ill and 
the map given in Figure 2. This map is 
part of one prepared by Jen-Hu 
Chang (2) giving annual ranges in 
ground temperature at a depth of 10 
em (4 inches). 

Below-grade Heat Loss in Relation 
to Total House Loss 

The fraction of total heat loss below 
grade will vary with the design of the 
house. As an indication of what it 
might be, heat losses both above and 
below grade are given in Table IV for 
a typical bungalow of about 1,050 
square feet in plan area. 

The walls are stud frame with brick 
veneer and have 3 inches of mineral 
wool batt insulation, as does the ceil
ing; approximately 2 feet 3 inches of 
basement wall are exposed above 
grade. For purposes of comparison 
with an uninsulated basement, the ef
fect of eliminating air leakage be-
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160 140 120 100 80 60 

and adding insulation (which may be 
considered the equivalent of lengthen
ing it) will not have any marked eL 
feet. Furthermore, the use of insula
tion under the floor is rendered inef
fective by two other factors. One, the 
high heat capacity of a floor will pro
duce a sensation of cold until the body 
has remained stationary on that part 
of the floor long enough to warm it; 
and second, once the heat reaches a 
layer of high conductivity it can flow 
laterally, increasing the amount of 
material to be warmed. 

FIGURE 2 LINES OF CONSTANT AMPLITUDE 

It is clear that in order to prevent a 
basement floor from feeling cold it is 
necessary to restrict the flow of heat 
from the body into the floor. This re
quires that an insulating material be 
placed between the body and the first 
layer of material that is of high con
ductivity. The most economical way 
for an adult to provide the necessary 
insulation is to wear thicker soled 
footwear. For children who may play 
on the floor this is not a practical solu
tion and some form of carpeting 

tween the concrete wall and the sill 
plate and of applying 2 inches of min
eral wool insulation to the blocking 
between the floor joists and down the 
concrete wall for various depths is 

shown. 

For calculation of the heat loss 
from the above-grade portion of the 
house the 2% percent design tem
perature for Ottawa is adopted, i.e., 
-13°F. For the below-grade portion the 
external design temperature (T.a-A) 

for Ottawa is taken from Table Ill, i.e., 
+21 °F. The internal temperature is 
taken as +72°F throughout. The 
values of heat loss obtained are sum
marized in Table IV, which indicates 
that the overall calculated hourly heat 
loss from the house has been reduced 
by about one quarter. 

Sensation of Warmth of 
Unheated Basement Floors 

A problem often encountered in an 
occupied basement is that the floor 
feels cold. To raise the temperature of 
an unheated floor it is necessary to 
increase the thermal resistance of the 
heat flow path shown in Figure 1. This 
path is, however, already a long one, 
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HEAT LOSS CALCULATION 
(for portion of basement below grade) 

Consider a basement 28 ft. wide by 30 ft. long, sunk 6 ft. below 
grade, with 2-in. insulation applied to the top 2 ft. of wall below grade. 
Assume an internal air temperature of 70°F and an external design 

temperature(T
8 

-A) of 20°F. 

Wall (Using Table 1): 
1st ft. below grade 0.093 

2nd ft. below grade .................... . 0.079 
0.155 3rd ft. below grade 

4th ft. below grade 
5th ft. below grade ..................... . 

0.119 
0.096 
0.079 6th ft. below grade 

Total per ft. length of wall 
Basement perimeter 
Total wall heat loss 

Floor (Using Table II): 

Average heat loss per sq. ft. 
Floor area 28 x 30 
Total floor heat loss .. 
Total 

. . . . . . . 0.621 
= 2(28 + 30) = 116ft 
= 0.62 X 116 = 71.92 

say 72 
Btu/(hr) (°F) 
Btu/ (hr) (°F) 

. . . . . = 0.025 Btu/ (hr) (°F) 
............ = 840 sq ft 

. .. = 0.024 X 840 = 21 Btu/(hr) (°F) 

Total basement heat loss below grade = 72 + 21 = 93 Btu/(hr) (°F) 
Design temperature difference = 70 - 20 = 50°F 
Hence, the maximum rate of heat loss 

from the below-grade basement= 93 X 50= 4650 Btu/hr. 

Page 7 Vol. 2, No. 3 



should be provided. If there should be 
a problem of moisture rising through 
the floor, then the type of carpeting 
must be chosen with care. 

Position of Insulation 

In calculating heat loss the effect of 
insulation is allowed for by converting 
it to on equivalent thickness of soil. As 
for as total heat loss is concerned it 
makes no difference where along the 
heat flow path this added length is 
inserted, and insulation laid on the 
surface of the ground is just as ef
fective as the some amount placed on 
the inside surface of the wall. The 
temperature conditions in the wall 
and the soil will, however, be affected 
because everything outside the insula
tion will become colder. 

Applying insulation to the inside 
face of the wall makes both the wall 
and the soil colder. The cold wall 
makes an air barrier in the room fin
ish highly desirable to prevent any 
possibility of condensation on the wall 
behind the finish from convective air 
movement from the room into any 
cold spaces. The lower temperatures 
in the soil may also pose problems of 

frost heave, if the soil is frost suscepti
ble, and of plant growth with some 
types of plants. Moving the insulation 
to the outside of the basement wall 
solves the problem of condensation in 
the room by keeping the wall worm, 
but it makes no difference to the soil 
temperature. The insulation, if of 
foamed plastic, needs no protection 
below grade, but near and above the 
surface it must be covered to protect 
it from damage and for aesthetic rea
sons. Should there be any frost heave 
this covering may be damaged. lay
ing the insulation horizontally just 
below the ground surface keeps the 
soil warm and thus solves the frost 
heave problem, but it requires that 
only shallow rooted plants be planted 
in the thin Ioyer of soil above it. 

Conclusion 

Heat losses from a house basement 
above grade can be calculated by the 
normal methods for walls and below 
grade by similar steady-state methods 
assuming circular heat flow paths 
through the soil. Insulation on the 
basement wall above grade is just as 
important as for any other wall above 

TABLE IV 

HEAT LOSSES FROM A TYPICAL BUNGALOW 

grade and care should be token to 
prevent air leakage through the crock 
between the top of the concrete wall 
and the sill plate. The insulation 
should be carried down at least 1 to 
2 feet below the grade line, but there
after it becomes of progressively less 
value and may be difficult to justify 
economically. Insulation below the 
floor has no value and carpeting or 
other low conductivity floor finish 
should be used to counteract the sen
sation of a cold floor. 
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(c) floor ....... . 

Basement windows 
( o) transmission .. 
(b) infiltration .... 

Sub-totals ..... . 

Totol heat loss 

House Above 
Fint Floor 

21330 
7170 

A 
28500 

Above 
Grode 

5600 

2020 
990 

1440 
3180 

B 
22140 

Below 
Grode 

6470 
1500 

c 
7970 

Above 
Grade 

0 

1060 
3960 

1440 
3180 

Do 
9640 

Basement uninsulated !A+B+Cl . . . . . . . . . . . . . . ........ . 
Sill caulked and insulation to grade (A+Do+Eo) ................ . 
Sill caulked and insulation to 1 ft.below grade IA+D,+Et) ....... . 
Sill caulked and insulation to 2 ft. below grade IA+Do+E•) ....... . 

Saving .... 
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Below 
Grode 

0 

6470 
1500 

Eo 
7970 

58610 Btu/hr 
46110 Btu/hr 

12500 Btu/hr 
(21.2 per cent) 

Above 
Grade 

0 

1060 
3960 

1440 
3180 

o, 
9640 

Below 
Grode 

0 

4940 
1500 

E, 
6440 

58610 Btu/hr 

44580 Btu/hr 

14030 Btu/hr 
(23.9 p~tr cent) 

Above 
Grode 

0 

1060 
3960 

1440 
3180 

o. 
9640 

Below 
Grode 

0 

3020 
1500 

e. 
4520 

58610 Btu/hr 

43.560 Btu/hr 

1.5050 Btu I hr 
(2.5.6 per cent) 
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Wrestling 
With Nature 

THE EXUBERANCE OF 

RUSSIAN ENGINEERS 

TERENCE ARMSTRONG 

Dr. Terence Armstrong of the Scott 
Polar Research Institute is one of the 
leading world experts on the Siberian 
North. 

His temporary assignment with the 
University of Alaska's Institute of Social, 
Economic and Government Research was 
a boon for northern buffs on this campus. 
As busy as he was with research, he was 
stiU gracious enough to give public lec
tures, visit classes, deliver addresses at 
University building dedications - and 
write for The Northern Engineer. 

We are grateful for this and all his 
generosity to us last spring and summer. 

"We cannot await kindnesses from 
nature; our job is to wrest them from 
her"-1. V. Michurin (1855-1935}. 

There can be no possible doubt that, 
for large-scale engineering projects in 
the north, the Soviet Union takes the 
palm. At varying intervals, mention is 
mode in the Soviet press of some stu
pendous scheme: for reversing the 
flow of major Siberian rivers, for 
building giant hydroelectric stations, 
for damming the Bering Strait. Dr. 
Don Foote mentioned a number of 
them in an earlier issue of this journal 
(Vol. l, No. 1, 1969, P. 6-8}. Since 
then, the world's press has carried 
more information on this subject, 
leading to a renewed flurry of in
terest. 

In the early spring of 1970, the So
viet news media referred to the pro
posal that the northward-flowing 
rivers Pechora, Ob' and Venisey 
should have a substantial part of their 
water diverted southwards, where it 
would help to stabilize the level of the 
Caspian and Arol Seas, and would 
also irrigate Soviet Central Asia. The 
exact terms of the Soviet statement 
are hard to check, for it seems to have 
been a radio announcement of the 
most ephemeral kind. But it was 
picked up by Western scientists, not
ably by the British climatologist Hu
bert lamb, and his comments on the 
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possible unforeseen results attracted 
special attention. 

This particular idea is by no means 
new. Projects for reversing the flow of 
the Ob' were put forward by a Rus
sian named Demchenko in 1900, 
1922, and 1924. The idea was revived 
in 1951 by M. M. Davydov, who 
added certain refinements: notably, to 
deflect water from the Yenisey into 
the Ob' in order to keep the Ob' flow
ing after the construction of a dam at 
the Ob'-lrtysh confluence would have 
diverted the greater part of its waters 
southwards across the Turgay low
lands. The work involved in imple
menting this project was not negligi
ble: the Turgay canal would be over 
900 kilometers long, the Ob'-Yenisey 
canal 90 kilometers long, the dam on 
the Ob' 78 kilometers high-and I cal
culate it would have to be not less 
than 60 kilometers long. These figures 
indicate rather clearly that mere size 
does not deter the Soviet engineer; 
rather, one might feel, it stimulates 
and encourages him. 

Two v e r y I a r g e hydroelectric 
schemes have been suggested for the 
Soviet Arctic in recent years (there 
have been others too, further south 
and rather more modest in size}: one 
at the mouth of the Ob', the other at 
the mouth of the lena. The first was 
to be 15 million Kw capacity, the sec
ond 20 million Kw. The engineering 
works required for the Ob' scheme 
were much bigger than for the lena, 
and the repercussions on the environ
ment were also to be much greater. 
In particular, the reservoir was to be 
larger than the Caspian Sea, and 
many inhabited places were to be 
submerged in it. In neither case was 
there any special need for such a vast 
amount of electric power at the loca
tion of the generating stations: from 
the Ob' it would hove to be transmit
ted hundreds of kilometers, from the 
lena, thousands. Both schemes, of 
course, were very much larger in 
scope than anything currently com
pleted or under construction. Bratsk, 
in southern Siberia, is at present the 
biggest producer in the world at 4.5 
million Kw, and will soon be sur
passed by Krasnoyarsk (5 million Kw) 
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and Churchill Falls (5.25 million Kw). 
But for sheer size, the Bering Strait 

dam project takes all the prizes. Ber
ing Strait is about 80 kilometers wide 
and 50 meters deep. Construction of 
a dam across it is something possible 
to conceive, if expensive to realize. 
There have been a series of projects 
for doing this, all directed not at pro
ducing electricity (the water move
ment is too small), but at the more 
ambitious end of creating climatic 
change over the whole Arctic. Two 
have been given particular publicity. 
In 1948, A. N. Strumilin proposed to 
dam the strait and pump warmer 
water from the Pacific into the Arctic 
Ocean in order to melt the ice. This 
was not a very good idea, mainly be
cause the temperature difference is 
so small that the warmer water would 
cool before it hod melted much ice. 
So in 1958 P. M. Borisov proposed to 
pump the water out of the Arctic 
Ocean into the Pacific. His hope was 
that a resulting trans-Arctic current 
would draw more of the Gulf Stream 
into the Atlantic side of the Arctic 
Ocean, and so melt the ice. This is a 
more promising approach; but the 
pumping effort would have to be im
mense. Borisov planned to perforate 
the dam with horizontal holes, in 
which propellers would be placed. 
There would seem to be physically 
room for about 30,000 such pumps, of 
a size capable of moving 100 m3 of 
water a second. However, this will not 
in fact produce the flow of at least 
140,000 Km8 a year which Borisov 
had in mind. For that, either 44,000 
pumps would be needed-for which 
there is no room-or 30,000 pumps 
which will move 140 m3 a second
which is a doubtful possibility techni
cally. The power required to do this 
would be not less than 12 million Kw. 
Independent study of the effect on the 
ice situation of moving this quantity 
of water shows that the ice would by 
no means certainly all be melted; and 
many climatologists believe that if it 
were, there would be deterioration in 
the climate of regions which are now 
mild, as well as improvements in re
gions which ore now very cold. So, in 
a sentence, the Borisov project is prob
ably impossible to corry out; if it were 
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carried out, it would probably not 
clear the ice from the Arctic Ocean· 
and if it did, the consequences would 
probably be at least as unfavorable 
as favorable. But a scheme like this, 
of course, is the greatest fun to play 
about with. 

It is not difficult to find out about 
these projects. They are given much 
publicity. What is difficult is to deter
mine how likely they are to be real
ized. The diversion of the Siberian 
rivers is said to be under discussion 
by an expert committee. But one sen
ior Soviet scientist recently in Fair
banks dismissed it publicly as "a fan
tastic scheme, fit for the popular 
weeklies." The parallel but smaller 
plan to divert part of the Pechora into 
the Volga system and so feed the Cas
pian is also under study, and seems 
to have more serious chances of suc
cess. Of the two giant hydroelectric 
schemes, that on the lower Ob' has 
definitely been abandoned, but not 
without a great fight. Probably the 
fact that the blossoming west Siberian 
oil and gas field, very much larger 
than Prudhoe Bay, would have found 
itself partly under water was a major 
factor. The lena scheme, however, 
has been approved in principle, and 
detailed studies are going forward. 
Can it be that the power is required 
for the Bering Strait dam? But that 
scheme, though not dead (as far as 
the Soviet press is concerned), does 
not seem to be enjoying much favor 
at present. I once met engineer Bori

sov in Moscow, just after I had pub

lished a skeptical piece about his pro

ject. Since he had asked to meet the 

author, I expected remonstrance, per

haps hostility - but found warm 

friendliness. Such people, I am con

vinced, are in the game for the best 

of reasons - that they enjoy it im

mensely. Yet they must be taken seri

O:Jsly also, because engineers are un

questionably powerful people in the 

Soviet Union, and by no means all 

their grandiose projects remain on 

dusty shelves. As with these sorts of 

engineers elsewhere, I welcome their 

exuberance-but hope that not every

one is carried away by it. 
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[AINA Library I 
Canada is home for one of the 

largest libraries in the world special
izing in information on the North. lo
cated in Montreal, the Library of the 
Arctic Institute of North America 
(AINA) ranks with the Scott Polar Re
search Institute in Cambridge, Eng
land and the USSR's Arctic and Ant
arctic Scientific Research Institute in 
leningrad as one of the top three li
braries of its kind. 

The library's compreheneive col
lection contains more than 1 0,000 
books, 20,000 reprints and pamphlets, 
1,1 00 different periodical titles, sev
eral thousand maps and charts, and 
a small collection of microfilms, audio 
tapes and photo discs. Although the 
material ranges widely in subject from 
scientific data regarding the cycling 
of radionuclides to aesthetic descrip
tions of native arts and crafts, it all 
has one thing in common - every
thing relates to cold weather environ

ments. 

When the Arctic Institute of North 
America was originally founded in 
1945 as a bi-national, nonprofit or
ganization, it intended to limit its 
study to the Arctic, particularly that 
area related to North America. How
ever, because of the obvious similari
ties in conditions and problems of the 
Arctic, Antarctic, and sub-Arctic, the 
Institute inevitably expanded its in
terests to include these latter areas. 
Thus, although most of the material 
contained in the library deals with 
Alaska, Northern Canada and Green
land, there is a great deal of informa
tion on both polar regions as well as 
on topics-such as cold weather re
search, snow and ice studies, etc. 
- that are not necessarily polar. 
In other words, if the material is relat
ed to a cold environment the AINA li
brary will consider adding the publi
cation to its collection. 

Because of the great number of 
countries that are interested in or ac
tually form part of the polar regions, 
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it is not surprising that the library's 

collection includes material in a va
riety of languages. Russian follows as 
a close second to publications in Eng
lish, and about thirty other languages, 
including Eskimo, Hindu, Finnish, 
Evenki, latvian, Danish and Japanese 

are also represented. 

The AINA Library obtains most of 
its foreign material through exchange. 
Certain North American publications 
- usually those that the Arctic Insti
tute itself publishes - are sent to in
terested libraries, institutes and re
search organizations abroad. In return 
the receiving organizaitons send ma
terial printed in their country that the 
AINA Library has indicated it would 
like to add to its collection. This sys
tem not only eradicates monetary 
problems but, even more important, 
helps the Institute to establish and 
maintain close contacts with foreign 
organizations engaged in similar or 
related fields of study. 

That the library contains so much 
material and includes such a wide 
range of topics is no accident. Since 
its inception in 1945, when books 
were generously donated to the Arc
tic Institute in order that it could pro
vide interested researchers with an in
formation center on the North, the 
Library's policy has been to be as 
comprehensive and complete as pos
sible. Thus, the AINA Library con
tains books and materials to repre
sent and satisfy all interests. For the 
historian there are rare books dating 
back to 1599. Researchers will find 
that the sciences (physical, biological 
and social) are all well represented. 
Companies interested in northern de
velopment can find answers to their 
questions regarding the problems in
herent in working in a cold environ
ment. And, for those housebound ex
plorers who are personally fascinated 
by Canada's northern frontier, there 
are many books of a general nature 
on the North and its inhabitants. 

If you would like to know more 
about AINA's library and the services 
it can provide for you, write to The 
Librarian, The Arctic Institute of North 
America, 3458 Redpath Street, Mon
treal 109, Quebec. 
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PHYSICS OF ICE 
AT UNIVERSITY 
OF ALASKA 

T. E. OSTERKAMP 

Engineers and scientists working in 
Alaska must frequently solve prob
lems which involve ice in some form. 
These include lake ice, river ice, over
flow ice, sea ice, snow, ice mixed in 
soil (permafrost), glacier ice and ice 
in the atmosphere or ice fog. Also 
there are complicated problems in
volving the interaction of biological 
systems with the various ice forms. It 
is clear that solutions to these prob
lems can be obtained in a more effi
cient manner if the engineer or scien
tist is familiar with the physical pro
perties of ice. 

Physics of Ice is a new course of
fering on the physical properties of 
ice at the University of Alaska. It is 
designed to fill the needs of engineer
ing and science students who are 
planning careers in Alaska. 

Physics of Ice was first offered by 
the Department of Physics during the 
1969-70 academic year. This was a 
two-semester graduate level course 
with three credit hours per semester. 
It is an especially timely course in 
view of the present urgency for de
velopment of the Arctic and Interior 
regions of Alaska. Thus the course is 
in keeping with the University of 
Alaska objectives of service to the 
people of Alaska and the nation. Ful
fillment of these objectives has also 
led the University of Alaska to expand 
its glaciological studies program. (By 
glaciology I mean the term in its 
widest sense, i.e., the study of snow 
and ice in all its forms.) The University 
of Alaska also offers a two-semester, 
graduate level course in Glaciology. 
These courses may include participa
tion in solving problems in glaciologi
cal research if the student so desires. 

The approach to Physics of Ice was 
to develop the physical properties of 
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ice by application of the basic princi
ples of solid state physics. This ap
proach is not new and is in fact just 
what researchers have been doing for 
many years. It must be kept in mind 
that research on ice is an active field 
and that many problems are only par
tially understood at present. 

The following is a summary of the 
topics covered in the course. Addi
tional material on the electrical, opti
cal and acoustical properties of ice 
will be included in future offerings of 
the course. 

The Water Molecule and the 
Structure of Water 

1. Elements of quantum mechanics; 
spectroscopic notation 

2. Charge distribution of the H, 0 
atoms: Covalent bonding 

3. The water molecule 
a. Structure, dimension, charge 

distribution 
b. Dipole moment 
c. Binding energy 
d. Molecular spectra 

4. Structure of water 

5. Miscellaneous topics 
a. Thermal anomalies in water 
b. Production of pure water 

The Structure of Ice 

1. Elements of crystallography; x-ray 
diffraction 

2. Unit cell structure, dimensions, 
molecular position 

3. H atom positions 

4. Density of expansion coefficients 
from the unit cell parameters 

5. Atomic movements; Debye 
temperature 

6. Mosaic structure of ice 

Hydrogen Bonding in Ice 

1. Elements of crystal bonding 

2. Hydrogen bond models 
a. Electrostatic model 
b. Molecular orbital model 
c. Empirical potential functions 

Defects in the Ice Structure 

1. Classification 
a. Point 
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b. Line 
c. Plane 
d. Volume 

2. Equilibrium number of defects in a 
crystal 

3. Orientational and ionic defects 

4. Creation of defects in ice 

5. Motion of defects in ice 

Diffusion in Ice 

1. Elements of diffusion theory 

2. Calculation of the diffusion 
coefficients of ice 

Thermal Properties of Ice 

1. Thermal parameters 
a. Coefficients of expansion 
b. Compressibility 
c. Bulk modulus 
d. Gruneisen constant 
e. Thermal conductivity 
f . Thermal diffusivity 

2. Theory of specific heats for 
insulators 

3. Debye temperature 

4. Entropy 

Ice Crystal Growth 

1. Phase changes 

2. Molecular theory of crystal growth; 
the ice-liquid interface 

3. Nucleation-homogeneous and 
heterogeneous 

4. Role of dislocations 

5. Redistribution of solute during 
growth from the melt 

6. Growth of lake and sea ice 
a. Supercooling 
b. Nucleation 
c. Crystal orientation 
d. Substructure in sea ice 

Mechanical Properties of Ice 

1. Elastic properties 
a. Molecular basis for the theory 
b. Elastic parameters 

2. Mechanical relaxation 

3. Elements of dislocation theory 

4. Plastic deformation 

5. Fracture properties of ice 

An excellent book by N. H. Fletcher, 
THE CHEMICAL PHYSICS OF ICE, 
Cambridge University Press (1970) is 
now available. 
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Reviews 
II 

C. P. Idyll, Ed., Exploring the Ocean 
World: A History of Oceanography. 
New York, Crowell, 1970. $14.95. 

C. P. Idyll, The Sea Against Hunger. 
New York, Crowell, 1970. $7.95. 

lynn Middleton, Place Names of the 
Pacific Northwest Coast. Seattle, Su
perior, 1969. $6.00. 

Wilfrid Noyce and lan McMorrin, 
World Atlas of Mountaineering. 
New York, Mac m iII a n, 1970. 

$14.95. 

William H. Pierson, American Build
ings and Their Architects, New 
York, Doubleday, 1970. $12.50. 

Egon Temple, New Japanese Architec
ture, New York, Praeger, 1969. 
$18.50. 

In two volumes C. P. Idyll examines 
the oceans and their potential. His 
Exploring the Ocean World is a gen
eral, somewhat popular approach to 
the history of his discipline, well il
lustrated. Sea Against Hunger could 
be considered a companion work 
which focuses so sharply on the ca
pacity of the sea to produce more 
food. Abundant food resources can be 
gathered but it is not at all certain 
that man's destructive rate will not 
outstrip his efforts to achieve fuller 
utilization. 

While on the subject of oceans one 
can consult a handy reference to 
Place Names Along the Pacific North
west Coast by lynn Middleton. A con
sideration of place names is always a 
history of maritime exploration in 
miniature. 

From the sea to the mountains is a 
pleasant climb with the World Atlas 
of Mountaineering, edited by Wilfrid 
Noyce and lan McMorrin. The colored 
plates are beautifully done while the 
supporting maps are extremely useful. 
The Alaska Range, Brooks Range and 
the northern mountains of Siberia, 
Scandinavia, Northeastern Canada 
and Greenland are all covered here. 
Who climbed what, when and where 
can be readily answered. 
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Books about architecture tend to be 
primarily picture books of varying 
quality. Pierson's American Buildings 
is illustrated but its chief value is a 
solid descriptive text. The work is the 
first of four volumes that will cover 
the entire history of American archi
tecture. They will undoubtably consti
tute the definitive work in their field. 

New Japanese Architecture is es
sentially a picture book and a sumptu
ously produced one at that. A good 
introductory essay gives a brief his
tory of traditional architecture. In ar
chitecture as in other aspects of Jap
anese culture the traditional and the 
modern have fused to create some
thing that is often of distinctive 
beauty. 

-Bill Hunt 

Problems of the Arctic and Antarctic, 
Collection of Articles, No. 11, Edited 
by N. A. Ostenso. Translaled from 
the Russian by J. H. Slep, J. B. Fili
monov, A. Malahoff. Arctic lnsti
ture of North America, $5.00, pa
perbound. 

Problems of the Arctic and Antarc
tic, No. 11 is a collection of articles on 
the Arctic Basin as studied from the 
Soviet "North Pole" drifting ice sta
tions. It is primarily a review of the 
work done and problems encountered 
over the 25 year period that began 
with the establishment of "North Pole 
I" in 1937 through 1961 and "North 

Pole 1 0." 
The Soviets pioneered scientific 

studies on floating ice stations in the 
Arctic, far ahead of the United States. 
This of course is the back yard of the 
Soviet Union and they have made 
good use of it. Since the first station 
was established they have been mak
ing scientific observations there al
most continuously. The Soviets are to 
be commended for their foresight and 
courage in estabrishing these stations. 
Due to their efforts much of the Arc
tic is now better known than some of 
the more hospitable areas of the 
earth. This is indeed fortunate in the 
light of the current level of activity in 
the Arctic and the influence of Arctic 
weather on world weather patterns. 

Eleven articles deal with ice drift, 
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ice research, geology of the Arctic 
Basin and atmospheric investigations. 
Informational articles on Soviet aerial 
and icebreaker expeditions, a brief 
history of U.S. drifting stations and an 
abridged bibliography (in Russian) 

are also included. 
The book affords the reader an in

troduction to the tremendous amount 
of research the Soviets have accom
plished and are still carrying on in the 
high Arctic. The subjects concern the 
physical sciences-ice, winds, geology, 
magnetic field-and only mention that 
much biological work is being done. 
Technically, however, there is not a 
great deal to be gleaned. For exam
ple, the general trend of Arctic ice 
drift is discussed but few details are 
presented on the mechanisms. 

This, like most translations in an 
effort to convey a message accurate
ly, becomes a bit saturnine. It un
doubtedly leaves out much of the col
or of the original writing. It suffers 
considerably from lack of a decent 
map with Russian place names, and 
most of the graphs and tables are 
unduly hard to read. 

Other than that, Problems of the 
Arctic and Antarctic, No. 11, does pro
vide a fair conspectus of the work the 
Soviets are doing on floating ice sta
tions and some insight to the basic 
mechanisms and natural phenomena 
occurring in the Arctic. 

-Mike Tauriainen 
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IAEE Publications 

In addition to publication of The 
Northern Engineer, the Institute of Arc
tic Environmental Engineering of the 
University of Alaska has initiated sev
eral new series of publications in the 
hopes of getting the results of Institute 
research out to practicing northern en
gineers, where the information con be 
put to use. The IAEE Note series will 
include reports on preliminary obser
vations on current research and the 
results of materials testing at low tem
peratures. The IAEE Bulletin series will 
encompass bibliographies, state-of
the-art reviews, and engineering de
sign aids. The Report series will be 
longer papers on research projects 
completed or underway at the Insti
tute and will be larger in scope than 
papers published under Notes. 

Abstracts of papers published in the 
new IAEE series will be reprinted in 
The Northern Engineer so that sub
scribers can know they are available. 
The Northern Engineer subscribers, if 
interested, can write to the IAEE Publi
cations Section either for specific pa
pers or to be included on a special 
mailing list for these papers. In any 
case, there will be no charge. 

Numbering of papers in the series 
has to do with when the papers are 
accepted for publication, which is not 
necessarily when they come off the 
presses. So we list here Bulletins 7003 
and 7004, and not 7001 and 7002, 
because publication of the first two 
bulletins in the series is not yet com
pleted. 

N7001 The IAEE prefabricated hut, 
P. R. Johnson 

A small prefabricated hut of un
usual design has been developed 
for field work in the sub-Arctic and 
Arctic by the Institute of Arctic En
vironmental Engineering, University 
of Alaska. The hut uses walls tilting 
outward to provide an additional 
40 percent useable indoor space in 
the normal activity zone while also 
providing partially protected out-
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door storage space under the walls 
and eaves. Stressed skin panels ore 
used for the floor and sandwich 
panels for the walls and roof. The 
hut has been tested both at Fair
bonks and in the Prudhoe Boy area 
during the lost two winters. 

B7003 Thermistors for temperature 
measurement, T. E. Osterkamp 
A review of thermistor characteris
tics and their application in the 
field of temperature measurement 
is presented. Thermistors may be 
used to measure temperature to an 
accuracy of about 0.02°C and a 
precision of 0.002 °C under field 
conditions and to on accuracy of 
about 0.01 °C under laboratory con
ditions; temperature differences of 
0.001 °C may be detected under 
laboratory conditions. Thermistor 
stability is very good when the spe
cial handling requirements are tok
en into consideration. 

B7004 Seleded bibliography of tem
perature measurements involving 
thermistors, T. E. Osterkamp 
This bibliography is intended to 
serve as a guide to the literature 
and is not intended to be complete. 
The reports and publications were 
compiled from the Bibliography of 
Temperature Measurement, Notion
al Bureau of Standards Monograph 
27 for the period from January 
1953 to December 1965. From Jan-
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II 
Meetings 

II 

21ST ALASKA SCIENCE CONFERENCE 

Some 400 scientists, engineers and 
interested people attended the 21st 
Alaska Science Conference held Au
gust 16-19 on the University of Alaska 
campus. Besides symposiums on Polar 
Meteorology and Cold Regions Engi
neering, there were technical sessions 
on geological, biological, social and 
political sciences, as well as the an
nual meeting of the Alaska Public 
Health Association, addressed by the 
President of the American Public 
Health Association. 

At a special symposium co-spon
sored by his office, Governor Keith H. 
Miller spoke on the utilization and 
preservation of Alaskan resources, 
and suggested serious consideration 
be given to the establishment of an 
Alaska Academy of Science. 

Almost half of the Science Confer
ence registrants were engineers ad
dressing the Cold Regions Engineer
ing Symposium sponsored by the 
Alaska Section of the ASCE. Environ
mental constraints, design concepts, 
construction methods, and operation
al problems in cold regions were dis
cussed by the fifty papers delivered. 
Geology, permafrost, heat transfer, 
soil moisture and drainage, insulation, 
temperature effects on water and sew
age, energy needs, and climate were 
also dealt with. 

Perhaps no subject demonstrated 
more clearly the influence of the fun
damental themes than sanitary engi
neering topics. Speakers identified site 
conditions, process reliability, con
struction methods, transportation, and 
availability of trained manpower as 
determining constraints in planning 
for sewage treatment. Conventional 
biological processes in packaged 
plant form were by-passed for sys
tems reportedly more compatible with 
cold region constraints. Kreisel, Clark 
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and others stated, "In light of the re

strictions from environmental and in
stitutional forces and economic con
siderations, the waste treatment sys
tem to be utilized is required to 
exhibit certain characteristics. These 
are: minimum physical size, minimum 
sensitivity to temperature, maximum 
removal efficiency in terms of color, 
COD, solids, turbidity, and odor, max
imum ability to start and stop without 
deterioration in treatment capabilities, 
relative ease of operation. The system 
which most closely exhibits these pro
perties is one which utilizes physical
chemical processes." 

Dr. A. A. Assur, Chief Scientist 
CRREL, compared Arctic engineering 
works to cellular activity in the human 
body and stressed need for cellular 
function in harmony with the whole 
body to prevent cancerous anomalies. 

Copies of Symposium Proceedings 
will be available at a later date 
through the Department of Civil En
gineering, University of Alaska, Col
lege, Alaska 99701. 

IAHR SYMPOSIUM 

The International Association for 
Hydraulic Research convened its 1st 
Symposium in Reykjavik, Iceland Sep
tember 8-10 with the topic "Ice And 
Its Action On Hydraulic Structures." 
More than 100 engineers and scien
tists gathered from Europe, the 
U.S.S.R., Japan, and North America 
to exchange knowledge during the 
three-day conference. Divided into six 
Sessions, the Symposium incorporated 
papers on Ice Terminology and Mea
surements, Ice Formation and Proper
ties, Ice Formation and Breakup, Ice 
Control At Power Plants, Mechanical 
Properties of Ice and Interaction With 
Structures, and Forces Exerted By Ice 
On Structures. Copies of the proceed
ings will be available in November 
from: 

Dr. H. R. Kivisild 
82 Page Avenue 
Willowdale, Ontario 
Canada 
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THE ARCTIC ARCHITECTURAL 
ENVIRONMENT 

The College of Math, Physical 
Sciences and Engineering of the Uni
versity of Alaska will be offering a 
three credit course entitled The Arctic 
Architectural Environment. One three 
hour session will be scheduled each 
week for the duration of the spring 

semester. 

The course will be offered through 
the South Central Regional Center of 
the University of Alaska in Anchorage. 

Heat, lights and openings, human 
physiology, the reactions of humans to 
the Arctic environment and shelter in 
the Arctic environment will be re
viewed. Selected topics on building 
systems for cold regions and archi
tectural planning for the Arctic and 
sub-Arctic will also be investigated. 

Further information on the course 
may be obtained from: 

University of Alaska 
South Central Regional Center 
2533 Providence Drive 
Anchorage, Alaska 99501 

The Northern Engineer welcomes 
announcements of new courses con
cerned with Arctic or sub-Arctic sci
ences and engineering. Any college or 
university wishing to place such an 
announcement may forward a brief 
description and outline. The Northern 
Engineer will be happy to publish 
them in the subsequent issue. 

-Ed. 

The Northe.rn Engineer 

http:Northe.rn
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National Research Council (NRC) 
Division of Building Research 
OHawa 7, Ontario, Canada 
NRC 11295 Limit state design-a uni

fied procedure for the design of 
structures by D. E. Allen - reprint 
from the Engineering Journal, Vol. 
53, No. 2, p. 18-29, February 1970. 
(DBR Technical Paper No. 315). 

NRC 11340 Strength and deformation 
tests on frozen peat by I. C. Mac
Farlane - reprint from Proceedings 
Third International Peat Congress 
held in Quebec, 18-23 August 1968, 
p. 143-149. (DBR Research Paper 
No. 433). 

NRC 11341 Structure as a basis of 
peat classification by I. C. MacFar
lane and N. W. Radforth - reprint 
from Proceedings, Third Interna
tional Peat Congress held in Que
bec, Canada, 18-23 August 1968, 
p. 91-97. (DBR Research Paper No. 
434). 

NRC 11342 The thermal regime of a 
sphagnum peat bog by G. P. Wil
liams - reprint from Proceedings, 
Third International Peat Congress 
held in Quebec, Canada, 18-23 Au
gust 1968, p. 195-200. (DBR Re
search Paper No. 435). 

U.S. Army Cold Regions Research 
and Engineering Laboratory 
Hanover, New Hampshire 03755 

(Available in photocopy or microform 
for cost of reproduction from the Clear
inghouse for Federal Scientific and Tech
nical Information [CFSTI] 5285 Port 
Royal Road, Springfield, Virginia 22151.) 
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9(2) 1 0 refs. p. 289-293. Suchan
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Building systems design April 1970 
p. 75-75. 

24-2968 Air Permeability of Deposited 
Snow. Shimizu, H. low temperature 
science (Teion kagaku). Series A 
Physica I Sciences 1970 No. 22 p. 32 
18 refs. 

24-2969 Cold Weather Mix Made to 
Order For Continuous Pour. Con
struction methods and equipment 
52(4) p. 63-65 

24-2980 Longitudinal Stress and 
Strain-Rate Gradients In Ice Masses. 
Budd, W. F. Journal of glaciology 
Feb. 1970 9(55) p. 19-27, 13 refs. 

25-54 Dynamics of Carbon Dioxide 
and Productivity in an Arctic Bio
sphere. P. l. Johnson et al. Ecology, 
Winter 1970. 51(1) p. 73-80. 25 
refs. 

25-116 Unusual Crystal in Ice Fog. Oh
take, T. Journal of the Atmospheric 
Sciences, May 1970. 27(3) p. 509-
511 7 refs. 

25-118 Contribution Towards the Re
duction of Ice Fog Caused by Humid 
Stack Gases at Alaskan Power Sta
tions. Porteous, A. et al Atmospher
ic Environment Jan. 1970 4(1) p. 21-
33. 10 refs. 

25-156 Chemical Hydrology of Re
gions of East Antarctica. Matveev, 
A. A. Journal of Geophysical Re
search. June 20, 1970 75(18) p. 
3686-3690. 4 refs. 

25-327 Conference-Seminar on Dam 
Construction Problems Under Se
vere Climatic Condition. Kuper
man, V. l. et al. Hydrotechnical 
construction Sept. 1969 (Published 
1970) No. 9 p. 864-866 

25-330 Height of the Filling Under 
Buildings with Bases of Frozen Soil. 
Romanenko, I. I. Soil mechanics and 
foundation engineering July-Aug. 
1969 (published 1970) No. 4 p. 256-
3 refs. 
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25-446 Chemical Physics of Ice Fletch
er, N. H. london, Cambridge Univ. 
Press, 1970 271 p. Bibliog. p. 247-
263 QD931.F48. 

25-324 Construction of an Earth Dam 
at the Serebriansk Hydroelectric 
Plant in the Polar Region. Khukh
laev, G. A. Hydrotechnical construc
tion. Aug. 1969 (Published 1970) 
No. 8 p. 690-696. 

25-238 Permafrost and Tundra Poly
gons in Northern Sweden. Rapp, A. 
et al. Pewe, T. l., ed. The periglacial 
environment, past and present. Ot
tawa, Arctic Institute of North 
America, 1969 p. 65-91 33 refs. 

25-239 Soils of the Okpilak River Re
gion, Alaska. Brown, J. Pewe, T. l., 
ed. The periglacial environment, 
past and present. Ottawa, Arctic In
stitute of North America, 1969. p. 
93-128. Also published as CRREL 
RR 188 (24-3335). Bibliog. p. 126-
128. 

25-254 Effects of the Earth-Quake of 
March 27, 1964 on the Alaska Rail
road. McCulloch, D. S. et al. U.S. 
Geological Survey. Professional pa
per 1970 No. 545-D 161 p. 

25-279 Pressure Systems and Dynamic 
Processes in Arctic Seas. Nikiforov, 
E. G. et al. Oceanology 1969 (Publ. 
June 1970) 9(5) p. 633-639. 

25-3001 Polar Research: A Survey. 
National Research Council Commit
tee on Polar Research. Washington, 
D.C., National Academy of Sciences, 
1970 204 p. C180.P55N3 

2 5-317 Antarctic Exploration - U.S.S.R. 
U.S. Naval Scientific and Technical 
Intelligence Center Washington, 
D.C. 1969 99p. STIC-CS-01-21-69-
INT. Supercedes STIC-CS-0 1-6-66, 
same title, dated Sept. 30, 1966, 9 
refs Batts, G. D. 

25-319 Gulf of St. Lawrence Ice Stu
dies Progress Report 1. McGill Uni
versity, Montreal. MacDonald Phy
sics laboratory Ice Research Project, 
March 30, 1970 25p. 17 refs. 

25-321 Relation Between Albedo and 
Air Photographic Tone in Canadian 
Sub-Arctic Regions. Morrison, A. 
Canadian Geographer 1964 8(2) p. 
72-84, 9 refs. 
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