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IMPORTANT
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The REGISTRY is established to serve you but satisfactory service is largely dependent upon your
prompt return of files. This file is charged to you and you are responsible for its return; unless you notify the
Registry to transfer the charge to another person, the file will remain charged to you until it is returned.
1f action cannot be taken within 48 hours B.F. FILE. Do not remove documents from the file.

Particulars Re Use of File Cover

Column 1 — Shows the office or name of the person to whom the file is routed.

2 — Shows the reasons for the routing, or the date and identification number of the letter on file
requiring your attention.

3 — Shows the date on which the file is routed to the user.
4 — Provides for initials of the person routing or rerouting a file.

5 — Provides space for the user to enter the date of P.A. (put away) when action is completed —
OR the letter ‘“T’’ when the user transfers the file to another person.

6 — Provides spacé for the user to write the BF (bring forward) date, the date the user wishes the
file to be brought back to him.

7 — Provides space for the user to initial the entry when a file is to be P.A.’d, B.F.'d, or “T”
transferred.

8 — Provides space for the Registry to enter the date on which the file is returned to the Registry
and inspected before being put away.

L’objet du SERVICE DES ARCHIVES est de setvir, mais la qualité du'service est liée au prompt retour
des dossiers. Il incombe a la personne au nom de laquelle le présent dossier est inscrit, de le renvoyer au ser-
vice des archives; a moins qu’elle n’avertisse le service d’inscrire le dossier au nom d’une autre personne, le
dossier restera inscrit @ son nom, tant qu’il sera en circulation. Si 1'on ne peut s’occuper du dossier dans les
48 heures, indiquer la date de rappel. Ne pas enlever de documents du dossier. :

Détails concernant I’'usage de la chemise

Colonne 1

indiquer le bureau ou le nom de la personne vers qui le dossier est acheminé.

2 — indiquer les raisons de l'acheminement ou la date et le numéro d’identification de la Iettre
au dossier dont le destinataire doit s’occuper.-

3 — indiquer la date d’acheminement du dossier vers [’usager.
4 — réservée aux initiales de la personne acheminant ou réacheminant le dossier.

5 — réservée a l'inscription de la date de rangement par l'usager, lorsqu'il a fini du dossier —
OU a celle de la lettre ““T”’ quand 1’usager transmet le dossier a une autre personne.

6 — réservée a l’inscription de la date de rappel, a laquelle 1’usager souhaite ravoir le dossier.

7 — réservée aux initiales de 'usager, lorsque le dossier fait I’objet d’un rangement, d’un rappel
ou d’une transmission.

8 — réservée au service des archives pour y inscrire la date ou le dossier lui est renvoyé€ et ou il
est examiné avant d’étre rangé.
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Affaires indiennes
et du Nord Canada

. Indian and Northern
sefiffaityCanada
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PERSONAL INFORMATION DISCLOSURE AUTHORIZAT]ON
AUTORISATION DE REVELATION DE RENSEIGNEMENTS PERSONNELS

Pursuant to the Privacy Act, any personal information
transferred to the National Archives by a government
institution for archival or historical purposes, may be
disclosed in accordance with the Privacy Act regulations.

To assist National Archives in considering the disclosure
of such personal information, this form must be completed
and returned as indicated, along with the attached form,
Review of files prior to disposition.

En vertu de la Loi sur la protection des renseignements
personnels, les renseignements personnels versés aux
Archives Nationales pour des fins archivistiques ou
historiques peuvent étre communiqués conformément aux
reglements sur la protection des renseignements
personnels.

Afin d'aider les Archives Nationales dans la considération
de la communication de ces renseignements personnels,
veuillez remplir ce formulaire et le retourner tel qu'indiqué
avec le formulaire ci-joint; Examen des dossiers en vue

de leur disposition.

Returr, to - Retoumer a

File no. - N° du dossier

/007-

Volume no. - N° du volume
376 /) 2

Do listed files contain personal information v

Est-ce-que le(s) dossier(s) mentionné(s) ci-dessus contient(nent) des renseignements personnels } O%si‘ ﬁ%n

If so, could the release of personal information contained in the file(s) constitute unwarranted invasion of privacy v ( N
- . " A T o es

Si oui, est-ce-que la communication des renseignements personnels contenus dans le(s) dossier(s) constiturait(ent) une violation injustifiée de la vie privée } Oui N?,n

If yes, identify correspondence and state disclosure restrictions
Si oui, identifier la correspondance et les restrictions de divulgation

22

Date

|

Signat ~ /

Et{further in(um@n concerning the disclosure
of personal information, contact the ATIP Secretariat

1A M oN
ﬂl 7 Iq &J,Ol Y
Pour de plus amples renseignements sur la
communication des renseignements personnels,

communiquer avec le Secrétariat de 'AIPRP
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A.J. KERR,
NORTHERN CO-ORDINATION & RESEARCH

SENTIE

I refer to your memorandum of May 9, 1966 regarding gas turbine powered generatcrs.

The following list of turbinss was taken from the January, February, 1965 issue
of the Gas Turbine Hagasine. We only list those of low horsepower rating. We
do no% have the address of any known users of these turbines.

Country of
Hapufacturer Sivy Spigin = EE  Height
BMW « Triebwerkbau BmbH HNunchen-illach Cermany 25 100 lbs.
David Budworth Ltd. Harwich ingland 60 10C lbs.
Epergy Transformation Boyertown, Pa, U.S.4. 15KW 70
Corp. 20K 80
65 110

Hover Gas Turbines Ltd, Solihull War, England 60 140
Simmering-Grag-Fauker Vienna Austria 20 100
Solar. Piv. Int,
Harvester Co. San Diego, UsSehe 65 60

California
Williams Research Corp., VWalled lake, U.d.A. 26.4

Fich.

I hope that this is the information you regaiic.

ORIGINAL SIGNED BY
L. G. MacQUARRIE

(L.G. MacQuarris)
L.Hunt/ac/h for Chief, Lngineering Division
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" wpartment® e ) Ministére (Zﬁ;/
4 —iNorthern Affairs du Nord canadien et :
CANADA and National Resources Deputy Minister des Ressoqrors nationales Sous-ministre

@% ‘lt/&/ﬁq (

/V Ottawa May 9, 1906 — " “‘?l
MR, C. M, BOLGER @ e W’ﬁtﬂ RORTRERH AUELR BEREREL

@ﬁ&%&.&%&

your file/ votre dossier ’ ¢

//70#* ¢
<ji:> R :
A g ‘.,‘ ‘ ;

A i< S

e

imi Pl - F~~wm*““w"““‘i i
M,D,R.P, - Preliminary Phase Reports 'ﬁi/"’?kgzgﬁzzli
Ea€ ;’)f-v v AV AN

Thank you for relaying the comments of the Divisions on thet ?nﬂ” S )
preliminary phase reports,

6 veTh
C’Ae}gpﬁ

RGGINSTEL s

x

The comments on the Cooper report from the Engineering Division were
useful and raise several points to which we shall direct the attention
of the author. It would be helpful if some information connected with
7N the comment in the fourth paragraph mentioning the use of small turbine
(E:) generators in Newfoundland could be supplied:

- the name and address of the manufacturer,
and of any known users of the machine.

The comments of the Chief of the Welfare Division on the Mailhot report
were also very helpful and provided valuable guidance for the preparation
of the final draft. Concerning the need for our attention to be directed
toward the "transient™ community, I entirely agree with the point of view
expressed. We are hoping to send a researcher to Inuvik toward the end
of the summer to undertake a study of the transient community along the
lines Mr, Neville suggests.

The comments from the Industrial Division indicate misunderstanding of
scientific research methods (as opposed to "surveys", "feasibility studies",
or "getting the facts") and of the objectives of the Mackenzie Delta
Research Project, As listed, our sins appear to be mainly sins of omission
rather than sins of comission except in the instance of the comment that

the trapping maps in the Wolforth report are inaccurate. I have requested
that Mr. Wolforth have these checked by the Game Management Officer in
Aklavik, Although the data was originally obtained from his office, some

inaccuracy may have crept in,
( / j/,/v
k. J./Kerr, /é/
Northern Co~ordination

and Research Centre. Qj”
\ D
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ADMINISTRATOR OF THE MACEENEIR Ottawn L, ¥ay b, 1966,

Hfacikonzle Delta Hesearch Project
uwmmumaamwmmm
from the Northern Coe-ordination snd Research Cemire,

¥ould you kindly trensudt a copy to the Reglonal Admdcistrator, Imuvik, for
his information,

A, Nault/cl/H

cc: Chief, Engineering Div,
A.J. Kerr, N.C.R.C.
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p )partment Ministére
of Northern Affairs du Nord canadien et
CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre

. ‘ Ottawa L, May 2, 1966.
MR . C . Mn BOLGEB/‘ our file / notre dossier

C% your file / votre dossier -

Mackenzie Delta Research Project ~ Field Research Personnel

To avoid delay in notifying you of the assignment to field research of
the persons noted below, I will list information under the headings
noted in the provisional form which was sent to you on April 25, This
is not to imply that this format will not be changed if you think it
advisable,

(1) Names

Clarence Aasen and Walter Wright.

(2) University Affiliation

Department of Design,
Faculty of Engineering,
University of Waterloo,

(3) Professional Field
Graduate Architects (University of Manitoba) doing

post-graduate studies in Regional Planning leading
to a PhD degree,

(L) Employment Status

Seasonal positions

(5) Research Project

To isolate and evaluate the social and physical
components significant for planning in the Delta,.

oe/2 000012




Document disclosed under the Access to Information Act *
Document divulgué en vertu de la Loi sur Faccés & linformation

-D o

(6) Location of Field Research

The Mackenzie Delta, with headquarters in Inuvik.

(7) Time of Field Study

May 1 to August 31, 1966.

(8) 1Iiaison with Northern Admin, Branch Field Personnel

Mr. R. M. Hill, (Manager of the Inuvik Research
' Laboratory) has been asked to introduce researchers
to the appropriate local officials.

(9) Assistance Needed

Probably access -to some statistical information,
and time for interviews, at the convenience of
branch personnel,

T would be pleased if you could forward this information to the appropriate
people in the Northern Administration Branch.

-

A. Ja KeI‘I‘,
Northern Co~ordination and
Research Centre

000013
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CHIEF, RORTHERN CO-ORDINATION Ottawa 4, Yay 2, 1966.

AND FESEARCH CENTRE
o ——

/6
/ﬂ‘//j

Your memorandum of April 6th asked for our comments on the four preliminary
reports prepared as a result of studies undertaken last summer, with
particular reference to (a) validity of data (b) areas vwhere expansion
could be useful and {c) misleading or unfair personal references.

I asked Industrial Division to comment on the following three reports:

il) The lMackengzie Delta - Its Econonic Base and Development
2; Domestic Economy of the Native People - Mackenzie Delta

(3

1 asked Engineering Division to comrent on "Technology of the Mackenzie
Delta" and Welfare Divigion to comment on "Comrunity Structure - Inuvik -
Summer 1965ui

Technology of the Mackenzie Delta

The comments received from the Divisions are contained in the following
memoranda, copies attached:

(1) From the Chisf, Engineering Division, April 20th
(2) From the Chief, Industrial Division, April 2lst
(3) Fron the Chief, Welfare Division, April 29th

I hope these comments and observations will be useful to you. Some, I think,
are quite relevant to the points you mentioned. Others are irrelevant, however,
in criticising the reports for leaving out information which I doubt they were
~ntended to include in the first plece. Rather than take time to edit these,
I an passing along all these comments so that you can make vhatever use you can
of them immediately. Please let us know if we can offer any other advice or
agsistance. - . S W ™\ - kg

C.M. Bolger/rd

000014
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DRAFT

Technology and the Mackenzle River Delta

Paul Fenimore Cooper, Jr.

This is a draft copy of this report. It
is incomplete and all conclusions are to
be regarded as only tentative, It is not
to be quoted or referred to in thils form
without the author's express approval.

000016

j o




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'accés & l'information

Contents

I, Introduction:vthe pProblem...ccveecescscssscnassnsenssenesl
II. The setting..ioeeiiieiieieeeserseesscesocascsasoscsssosessesclt
III.Technolozical aspects of life in the communities.......15
IV, Technological aépects ofllife in camps...............a.SB
V. On the exploitation of renewable resources...,..u{.....61

VI, Possibilities for further study.........,....;.........

000017




S o

Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'accés & linformation |

The Mackenzie Delta is set apart from the rest of northern Canada
in many ways. To the casual visitor, the most obvious is the variety of
scenery he finds in a comparatively small area: the typical low delta |
country of channels, islands, and 1lskes is bordered on the one side by
a line of hills, on the other by the Richardson Mountains - Mackenzie's
"snowy mountains" (1) - which afford the traveller a landmark for many
miles. The forests at the head of the delta give way, in the north, to
gently roiling tundra. Thus, within an area of perhapé fifty by one
hundred and fifty miles 6ne can find - in addition ﬁo the ever changing
river channels - spots strongly reminiscent of the f?rests of thé'Canadian
shield or o2 the barren mountains and stretches of arctic coast which are
typical of many parts of the Canadian north. ]

Again in comparison with other parts of the Canadian arctic, this
area 1s one of the richest in renewable resources, The delta proper 1is
an excellent habitat for muskrat and, to a lesser extent, beaver; the

tundfa to the east has supported herds of reindeer for over thirty years.

. There are fish and small, though useful, stands of timber. Although these

seem too scanty for the neéds of the local pbpulation, they make the
area a good first site to test possibilities of northern development,
Here one can find almost ai1 the;problems which occur in living in the
arctic and sub-arctic parts of Canada while the relative abundance of
resources may make 1t easiér to cfeate an environment at least comparable
to southern regions 1n its amenitles here than in thé more desolatg regions
fafther to the east.,

The basic problem of 1life in northern Canada can be summarized in the
words "low standard of living". The resources of the country favour a
nomadic 1life of hunting, fishing, and trapping, which was led by the

native population for many years., This way of 1life has proved virtually

‘irreconcilable with aspirations to enjoy the labour-saving features that

characterize present-day life in the south. An impasse has been reachéd
000018
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which seems most difficult to resolve,

In such a situation, a man with scientific training naturally hopes
that the various scientific and technical'disciplines can offer some help,
The "easier 1ife" of the south is dependent, in almost every action, on
the advances science and technology have made in the last century. Exper-
ience has also shown - as with the DEW line and the Joint Arctic Weather
Stations - that it is possible to transfer many of the advantages of life
in the south into an arctic environment., As yet, however, this has been
successfully done only in circumstances where money can be iibefélly
spent, both in the original development of the site and in 1ts-ma1ntenancé.
Such conditions may arlse 1n military work or in thevexploitation of a
particularly valuable mineral deposit, but wlthout some such strong reason,
there can be no justification for the continulng expenditure of large
sums of money to maintain a Semblénce of southern amenities,

In the writer's view, this 1s the problem posed by a region like the
Mackenzie Delta: with present knowledge, with present resources, one can
only hope to maintain a standard of living comparable with the south
through a continubus underwriting o?j?gcilities. There are two ways in
which science can help solve this problem., First, there must be the con-
tinuing search for ways of providing, both cheaply and in émall amounts,
the facilities which we in the south take almost for granted. This, of
course, runs counter to much of southern develqpment; to take a single
example, much of the economy of electric power arises fromvthe fact that
the demand for 1t 1s so huge that it is feasible te build large geﬁerating
stations., Second, it is necessary to exert constant efforts to develop
all nossible renewable resources, unpromising as they may seem. We
belleve that continuing, hard, imaginative work in both these directions
forms the only way in which any 1solated region like the Mackenzle delta
can attain a higher standard of living and take its place as a self-

sufficient part of the country.
: 000019

In this paper we shall consider the present state of the Mackenzie
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~ “delta from this point of view. 1In brief; we shall first survey the natural
and social features of the area, for these determine the course of aﬁy
technological development, As will be seen, although native life has
-centred more and more on the settlements, there is still a considerable
amount of time spent in isolated camps; in subsequent sections we shall
consider these different ways of life and try to determine directions of
\study and research which might result in making them more comfortable and
more‘economic. Finélly. we shéll return to the qﬁestion of renewable
resources to see if there are any obvious means by which technology might
aid in their utilliation. |

Due to ﬁhe'breadth of thé subject, it is 1mpossible for any one person

to give more than a superfiéial summary 1n dealing with most of the prob-
lems that arise; due to the‘basic nature of most of the inhabitants' needs,
1t is difficult to produce any particularly original suggestions; The
author hopes, nonetheless, that 1£ is useful at least to bring together
1nto'one.p1ace many of the problems that arise in trying t6 provide, in
this part of the north, the'amenities that technology can offer and that

his work may be useful as an introduction to more comprehensive and more

immediately useful studies,

000020
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The delta of the Mackenzie River is the seventh or eighth largest
in the world (2); it extends aboﬁt 150 miles from its head, at.Polnt
Separation, to the coast of the Arctic Ocean; at 1ts widest, it i1s some
100 miles wide. There are three settlements on.the delta itself: Inpvik;
the present administrative oentre: Aklavik, the former administrative
centre and; originall&. a. trading post; and Reindeer Station, the head-
quarters for the reindeer herdiné projecﬁ.

In the present study we shall call a SOméwhat lafger area "the Delta"
and incdude three more settlements which do not lie on the true delta.
Two of these are to the southz Fort McPhorson and Arctic Red River, 1y1ng
on the Peel and Mackenzie Rivers, respeotively. above Point Separation.
The third, Tuktoyaktuk, is to the north. and 15'on the coast some twenty
miles to the east of the mouth of the East Channel.' In doing thls, admit-
tedly, we violate both geographical unity (though McKay (3) holdé that
Richards Island and the Tuktoyaktuk Peninsula are remnants of older, pre-

?1ac1a1 deltas) and any anthropological unity*. Nonetheless;‘by arctlc

* We of course have both Indians and Eskimos present.élready.in Inuvik,

but in a more mixed milieu than the Indién settleﬁents of Ft. McPherson and
Arctic Red River or the Eskiﬁo one of Tuktoyaktuk. In particular, Smith
(4) emphasizes the anthropoloqlcal differenoe between the Eskimos of

Inuvik and Aklavik and those of Tuktoyaktuk.

standards the six settlements are quite cloée together, 'For'many purooses
they already are treated as a unit, as with air transportation, in which

the main air service from the south goes oo Inuvik élone, with the other
vsettlements being fed from there by a local service, We éhall come across
others; as we shall see, this closeness may also help the overall develop-
ment of the area in the future, |

| Returning for the moment to the geographical delta, we can see on a 000021

map that althoush it has some of the familiar triangular shape of a delta,
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there is not: the typteal extenstion of gedimentary deposits into the
ocean, such as 1s found, for example, in the Lena or Mississippi Deltas,
This seems due to & rathef low rate of deposition of sediment, which
Camsell (5) attributed, at least in part, to the large lakes in the
Mackenzie River drainage system acting as settling basins,

On closer gxamlnatlon, however, we find that the true modern delta
. is not triangular in shape elther. Its southern end 1s not pointed,
but quite broad, for it is formed by the junction of the Peal and Mackenzie
valleys, and, in fact, the sediments carried by the Peel River have
contributed suﬁstantially to the formation bf this part of the delta (6)-
The southern half of the delts 1s confined between the mountains on the
west and hills and rolling uplands on the east, and is of ?lm?st constant
width, North of the Caribou Hills, and separated from the;?%§ a small
channel, 1s Richards Island; the eastern part of this consists of oldey
sedimentary formations with a more rolling topography than the modern
delta and again 1limits it on the east. Thus we find that in fact true
"delta country" is confined to an almost rectanzular strip, some thirty
to forty miles wide, which gradually curves westward as one goes down=
stream and to a small subsidiary delta between Richards Island and Kittl=
gazult at the mouth of the East Channel,

The natural conditions of this area that affect engineering techs
niques and, more broadly; technological development, fall into two broad
classifications: the solls and the weather. The nature of the land is
important, obviously, in any considerations of road-building or general
construcfion; as 1s well-known, the Méckenzie Delta offers a variety of
problgms in this connection, |

In the first place, the low lands of the modern delta are, as one
would expect, almost entirely silt. The whole region, moreover, is
singularly lacking in suitable materials for conétructiona There are a veéry
few few small riverine deposits of gravel in the delta, of which that at

000022
Point Separation is the main example (7). The paleozoic outéroppings acg
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Inuvik are/overlain. farther south, by fine-grained glaclal deposits;

the same situation occﬁrs in the Caribou Hills. The older pléistocené
deposits of Richards is;and and around Tuktoyaktuk are again fine sand or
boulder clay (8). The gravel beds at Inuvik are the most extensive known
in the area; even these do not extend the eight miles from the settlément

to the ajirport(9).

Lack of materials is not the end of the problems any construction must

face In this region; in common with most 6f the rest of northern Canada,
the whole delta region 1is underlain by permafrost. The depth to which the
ground '1s frozen is large - a measurement of about 500 feet has been
obtained on Richards Island (10) - and the depth of the "active layer", or
of summer thawing, is smali. being, in typical undisturbed areas, ahout
one to two feet (11).

" Under certain conditions - in particular, when the bearing strength
of the soil 1is the same whether it 1s frozen or thawed - the presence of
permq:frost can be'neglected.‘ This, unfortunately, does not happen in the
Mackenzle Delta. At all the settlements the amount of watef in the soil
is large; frequently it appears as "ice lenses", or large buried masses of
practically pure ice. In such cases, thawing can lead not only to a.loss
of(bearing strength, with consequent settling of any structure, but also
to a more drastilc slumping of the soil. Heat to do this can be transmitted
into the groundlln various ways; the two most obvious are consﬁfucting a
heaf sourcé; such as a building; in contact with the ground or disturbing
the natufal cover of veéetétion. 'Removal‘of this last disturbs the thermal
balance at the surface and leads to a considerable increase in the thick-
ness of the‘active layef; at Inuvik this increase is to about --" (12),
One of the basic problems of constructioﬁ in a region like the Mackenzie
Delta is the preyention of any such transfer of heat,
| In Fig., 1 we sﬁow the variation of grouﬁd temperature with depth at
»a site in Inuvik where the grouﬁd cover has not been disturbed (13). One

000023
particular feature should be noted here: the fact that the mean ground
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. temperature, even just below the surface, is noticeably.highervthan the
mean annual air temperature (about 15° F). This difference also occurs in
othér parts‘ofvthe world; it arises primarily from the enhanced ability .of
the soil cover to obsorb and transmit heat in summer, when it is wet, zrd
followed by its increased insulsting ability in winter, when it 1s not only
dry but also covered by snow, As we shall see, this temperature difference
| can_be troublesome in making use of the ground as a natural refrigerator;
it could, in theory, be put to practical use as a source of heat in the

winter, but it is hard to see how this could be done economically;

Thgigiggin of the permafrost layer is open to debate, but it clearly
can be traced back eventually to the cold climate. Nét only is the cold
efzkh® and length of the northern winter an influence on almost every'side
of everyday llfe.vbut we must conslder other climatic factors - for example
the light rainfall of the region., For completeness, we shall rsg}zgigugh
the most familiar and important features,

»The basic facto;s determining the climate of the Mackenzie Delta
are 1ts high latitude and the fact that, although it lies on% the ocean,
this is a cold, rather than a warm ocean, such as is found in northern
Scandinavia, The high latitude meahs that the sun never attains a great
elevation; furthermore, since the ﬁackeﬁzie Delta lies entirely within the
Arctic Circle, there is a period in winter during which the sun does not
rise. Thié region is still far enourh south. of course, that there is
considerable twilight during this period; evén in mid-December there is
ehough light for several hours ofﬂoutdoor.work. Fig. 2 (14) shows the

times of sunrise and sunset and also of the beginning and ending of twilight

(as defined in two different ways*) for Inuvik at different times bftheyean

¥ Civil twilight is the period during which the sun's centre is not more
than 6° below the horizon; nautical twilight begins and ends when the
centre of the sun is 12° below the horizon, "The degree of i1illumination

at the beginning of morning and end of evening civil twilight is such tomm24
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the brightest stars are just ylslble. and terrestrial objects can be eas}iy
distinguished;... at the erd@ beginning and end of nautical twilight (it) 1;‘
such that general outlines of ground objects are visible, although the
horizon is probably 1ndistihct. all detailed operations have become impos-

sible and all the navigational stars can be seen."(15)

The short days and low altitude of the sun'méan that the winters”'
are long; in the summer, although the éun‘is stili comparatively low, the -
days are lbﬁg and, as a result, warm. The transitions between these two
seasons are abrupt. This is put in quantitative form by the average
temperatures given in Fig. 3 (16). As a minor point of’interesf. we can
8150 sée in these the small tempering efféct 6f the sea on thevcliméte as
we go down the delta from Ft. McPherson througch Inuvik to Tuktoyaktuk.

For many purposes, the coldness of the climate can be gauged by the

number of degree days*; in particular, these units have proved to bear

* There are as many degree days in a single calendar day as the number of

degrees by which that day's mean temperature falls below 65°_F.

a direct relationship to the amount of heat needed tb-keep a bullding

warm and are widely used in estimating the amount’of.fugl needed for heating
purposes. Averagelnumbers of degree days per month for Inuvik are given

in Fig., 4 (17); Table I gives yearly'totals of degree days for Inuvik and,
for comparison, more southerly places,

The length and coldness of the winter mean that the river channels and
the ocean are covered wlth ice for most of the year, This is of particular
importance in the Mackenzié Delta, where there 1s no extended road network
and where, consequently, life must depend to a great extent on fhe sult-
ability of the river channels forbtravel, elither by boat or on the ice,
Table II (18) gives average dates for break-up and freeze-up; in brief,
we can say that there are three and a half to four months, from June to

September, during which boat travel 1s possible. The ice on the river 000025
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chahnels and lakes 1s generally thlck enough for travel in late October
or.eariy November and remains so until May.

Other blimatlc factors which may influence the utility of some
technolbgical design aré rain, snow, and the incidence of cloudy weather
and fog; Fig. 5 (19) gives the average precipitation per month (measured
as raiﬁ) for Inuvik and Tuktoyaktuk; theuMackenzie Delta shares the

‘dryness of the rest of arctic Canada. Fig 6 (20) gives the average snow
thickness on the ground for the same two.places. Here we may note two
features: there are only four months in which we do not expect a snow

cover on thé ground, and the average depth of snow diminishes as we go

' _northward from the head of the delta to the coast (21). Due to winds and

the dryness of the snow, of course, deep drifts can be formed, and thus

(these "average" depths do not convey a true picture of what the country
M. _

B T VS

looks 1like in wintér.

In Fig. 7 (22) we have the percentage of avallable sunlight that
actually occurs at Inuvik; the summer months are, in general, guite fine
weather, especially in comparison with the more overcast nature of the
fall months{ This conditioﬁ is typical of the inland portions of the
delta (23); along the coast, as we should expect, there is a higher chance
of overcast skies and fog. - Table III (24) gives some data on the relative
incidence of fog at Inuvik and Tﬁktoyaktuk.

This brief summary touches on the more important features of the
vlandscape'and climate of the Mackenzie Delta frbm 6ur‘present point of
view, Since our purpose in this report is to discuss the applications
of technology to the life of the 1nha£itants of the region, we must go
further phan a mere physical déscription of the place, and we shall now.
_try to glve a parallel description of the present-day inhabitants of
‘the area, |

In the area we cover in this report there isva total pbpulation of

some five thousand; aoproximate figures for the various settlements are
000026

glven in Etgx Table IV (25),. The first thing to note about the native
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element of the population is what we have already noted: the Delta 1s a

4

meeting place for peoples in the same way that it is the boundary between ‘
the arctlc and the sub-arctic. The settlements at the head of the Delta -
Fort McPherson and Arcfic Red River - are typically Indian; Tuktoyaktuk

1s a coastal Eskimo settlement; both races are present in Inuvik and
Aklavik,

The modern history of this region is the story of the shift of the
native peoples' habits to those oflthe southern civilization, This first
appeared in the introduction of manufactured goods and a semblance of a
cash economy, then more recently in a decidéd shift from a2 nomadic life
into concentration in the various settlements, Althouch it is beyond the
scope of this paper td g0 into these matters in any detall), we can in
particular see that the settlements have grown up recently enough that,
in every case, they still show the purpose which called them into being.

A summary of the history 1s therefore useful in understanding the pecul-
iarities of the various settlements,

In general terms, we can trace the changes in the natives' way of
life back to three sources. The first, ond to date the most lasting, of

travelled
these was the introduction of fur-trading. Although Mackenzie Ziskimd
throﬁgh the delta in 1789 (26) and various explorers, including Sir John
Franklin, visited it in the course of the next fifty years (27), commercial
fur-trading was not established in the region until 1840. In this year
Fort McPherson was founded; it was originally some four miles up the Peel
River from its present site, which 1s located on a knoll rising above the
surrounding swamps; it was moved here in 1852 (28). In the early years
of 1ts existence, Ft., McPherson was frequented both by Indians and Eskimos;
toward the end of the last century the latter moved northward, perhaps as
a result of the depopulation caused by the whalers' coming, This resulted
in the foundation of a second trading centre in 1912, which became the
present town of Aklavik,

000027
In one sense, the introduction of fur-trading did not interfere too
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violently with 1ife in the Mackenzie Delta, for it did not change the

economic problems associated with living in the present-day settlements,
On the other hand, it did make the local inhabitants dependent on goods
imported from the south and it brought the use of money into this part of
.the arctic long before this happened elsewhere (29),

+huy
Fur-trading ads» caused the foundation of two of the present-day

communities; the next wave of'change had much more violent effects on the
people but resulted in no new settlements in our region., This was the
|

advent of the whalers to the Beaufort Sea in 1890, The usual wintering
grounds were to the west of the Mackenzie Delta, and thus the only permanent
Canadian settlement that resulted from whaling in this part of the world

was also to the west, at Herschel Island., The whalers fished the seas of
this district out quite quickly; by 1906, at the time of Stefansson's stay
in the Delta, there were only a couple of whaling boats left (30)., None-
theless they introduced diseases that led to a virtual depopulation of |
the Mackenzie Delta eskimos and thus, indirectly, led to a wave of immig-
ration from Alaska, they introduced the wide-spread use of fire-arms, and
they left as a legacy many people of mixed blood (31). |

nomadic
Third and most recent is the change from a/hunting and trading econ-

beginning of this may perhaps be dated to the foundation of Tuktoyaktuk

_>\ .Lomy to a life of which the‘greater part 1s spent in a settlement. The
\\»} ‘

“%§} in 1934 as a trans-shipment centre between river boats and the ocean-going

vessels which supply the coastal settlements to the east, The harbour

at Tuktoyaktuk has been a favoured place for many years; Stefansson stayed
there in 1906-07 (32), and in 1924 Rasmussen counted six houses with a
total of thirty-five inhabitants there (33). After it became o transport
centre, however, a gradual centralization of facilities along the coast

(34)

into Tuktoyaktuk occurred: the trading post at Herschel Island was closed ‘
'in 1938, that at Stanton in 1954{ The movement of the Eskimos toward

Tuktoyaktuk became intensified in 1954 with the building of the DEW 1ir °°°2 J
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slte there, and this last date can be considered a clear divlding line 1q;'

4
the coastal Eskimos' change from a nomadic type of existence to a more

settled one,

Chronologically, the small settlement of Reindeer Station was the
next to be started. This settlement lies somewhat outside the main course
of 1ife in the Mackenzie Delta for several reasons. It was founded 1n
1935 as the headquarters for the reindeer herding project which was then
being started (35). As such, 1t represents an endeavour to exploit an
agricultural resource of the region. This it still remains; with the
exception of the schoolteacher, the Hudson'é Bay Company store manager, and
theilr families, the population consists solely of meﬁ who work for the
reindeer project and their dependents. As a-“company tbwn". albeit on a
very small scale, it has a rather anomalous position in the Delta and is
soriewhat beyond the purview of the present paper, We shall seldom have
occasion to refer to it in discussing possible development of facilitles
in the other towns of the Delta, though, as we shall see, i1t may play
considerable part in exploiting the local renewaﬁle resources,

The most recent of the settlements is Inuvik. This town again re-
flects, primarily, one side of life in the Mackenzie Delte, this time that
of government administration. In the early 1950's it was decided that
Aklevik - at that time a settlement of about 1500 peOpie - was not suitable
as a long-term governmental centre, Aklavik's site is low and subject to
occasional floods at break-up; the ground 1s silty and poor for construc-
tion; and there 1s no site for an aifstrip sultable for heavy aircraft
(thus, in one respect, Inuvik represents the air-age counterpart to the
shipping facilities at Tuktoyaktuk).

At first, 1t was hoped that it would be possible to create a new town

which would replace Aklavik entirely. When it was found that there were

no suitable sltes for an alrstrip on the west side of the delta, however,

'a location for the new town had to be found on the east side. The hunt%gang

and trapping ére pooer there; in the end, people with permanent or semi-
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permanent wage employment have moved to Inuvik, while Aklavik has gone
back to being a centre for people living more off the land.

From the point of view of technology, Inuvik is the most important
settlement of the Delté. It was consclously designed to demonstrate the
- possibility of building a northern town with as many of the features of
our urban civilization as possible; this design was realized in a generous
" manner, Thus, the town stands as a demonstration, a thing which is in
itself not unimportant; furthermore, the vast body of experience gained
there 13 of immeasurable use in trying to solve the'problem of ralsing the
standard of living in communities where monéy is not as freely available
as 1t was in the building of Inuvik.

There is another word of caution that must be remembered in using
elsewhere the design principles that have been used in Inuvik, This is
thet Inuvik was concelved, as we have sald, as a government centre; its
primary purpose was to be to provide schools, & hospltal, federal bulldings.
and the various ancillary functions -~ housing, a laundry - that these
entall, One approach in solving this problem economically is to treat
the town as a large industrial plant., This has been done, unquestionably
with a large degree of success, but it has resulted in a centralization
of facilities that may not be pra¢£iéable elsewhere and also in a certain
lack of flexibility in expansion. One must always remember this, both
before hasténing to criﬁicize the town and before making a carbon copy
of its facilitlies for use elsewhere.

In more general terms, we note that Inuvik has created employment,
both during its construction and later; thus 1t has contributed, in the
same way as the bullding of the DEW line stations, to teaching the natives
of the delta to live in towns. The economic basls of the life of the
native inhabltants is treated elsewhere (36); nonetheless, the present
tendency %Zx towards living as much as possible in the settlements is
obvious and is one that has great bearing on the technological provision

000030
of facilities, It is true, of course, that steady employment is avaiiumuvie
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primarily in Inuvik alone. There are very few jobs elsewhere, and as a - .

result the majority of the people in these other settlements have to

live, in part at least off the land*., This situation will, in the writer's

% As an example, it has been estimated (37) that approximately 60% of the
population of Aklavik goes trapping for an average of five weeks in the

spring of each year; about 40% may go fishing during the period mid-August

to freeze-up.

opinion, last for many years; we shall therefore consider in some detail
possibilities of making such a life easier, On the wpole. though, the
trend towards living in settlements seems irreversible; it is a process
that has only been quickened, by such projects as the construction of
that it will probably continue
Inuvik and the DEW line station at Tuktoyaktuk; Zx/must be borne in mind
in any thinking about the future of the delta, The greater part of the
following chapters will be spent in considering features of this type
of 1life,

Before proceeding to the discussion of various utilities, 1t may not
be amiss to pause and summarize the general appearance of the delta., This
can, perhaps, be done through describing an airplane flight the author
took across the delta, from Aklavik to Inuvik, late one winter afternoon.
As he left Aklavik, the mountsins of the Richardson range were hidden in
the clouds behind him. Aheadxixzwaxzzizexzxemd Below him lay the delta
with 1ts dark spruce trees contrasting to the whité of the ice-covered
channels and lakes, Across the delta could be seen the row of hills
which line 1ts eastern side; below these sbarkled thellights of Inuvik,
Far to the north the lights at Reindeer Statibn were just visible. Beyond
the horizon, a hundred miles to the south, weredkm"rd‘opl:k?’Ft..McPherson
and Arctic Red River; to the north, Tuktoyaktukllay on the shore of fhe
frozen sea,

In many ways, these towns are isolated and primitive; in some, ommsi

remarkebly advanced, These are the details we must now turn to,




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur Faccés & linformation

* Va 15
l 111

In broad terms, ﬁhe principal ways in which technOIOgy has made our
every-day life easler are obvious. Probably the most fundamental i1s the.
oheapér provision of heat and light. Electric power has become a vital
extension of these, and, particularly in clties and towns, we rely on
convenient water suppl& ahd sewage dlsposal.f The development of cheap
* and easy methods of-insuiating buildings 1s important in any cold climate.
Other general advantages have come from economic, quick transport, and,
more generally, ffom the poséibility of rapld communication between places
at SOmevdistance from each other. Beyond. this we get into peripheral,
though: still 1mportant,'mat£ers - technologiéal aids in the provision of
better medical service 1is én example - and then to the many ways,;of“
which movies and televlsion are the most obvious, in which teohnology
has contributed to the spending of 1elsure time,

This last is beyond the scope of the present paper: even so, a '
coherent‘desoription~of the preseht development of ﬁhe other facilities
is difficult. There are two main sources of confusion. First is the
striklng division in the extent of'available'amenities between the admine-
1stra£1ve'and technica1~peop1e-who:are in the district for a relatively
short term and the native populatibn. In every settlement government
workers énjoy‘a way of life that is, in reality, quite cbmparable'to that
in the. south; the native population, in the main, does noé. The width of
this division 1s clear to the tourist, no matter how short a time he
gspends in the diétrict; the sociological results are'equally obvioﬁs, énd
afe treated in some detail in accompanying papers (38), We shall see tha&,
at present, 1t would be difficult to extend the availability of these
utilities to most - not all -~ of the popﬁlation without continuing whole-
sale»subsidization,'of which the present proposed subsidization of elec-
tricity is but a single example. The'writer feels that the only suitable
-long-term solution for a region like the Mackenzie . Delta ls for it to be

000032
substantially self-sufflcient; this, of course, 1s the general problem or
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which the engineering problem of discovering cheaper ways to make such
facilities avallable 1s but one side. |

Further confusion arises from the fact that it 1s not practicable
to separate facilitiesAinto water-tight compartments to make their des-
cription easy. Even in the south, of course, this cannot be done com-
pletely; as an example, the problem of heating bulldings 1is obviousiy
intimately bound up with that of insulating them. In the north, this.
overlap extends further. Let us take another exaﬁple. the laying of
water and sewer pipeé. In the sduth one digs below the frost line and
lays the plpes in whatever way is most convénient. In the arctic it 1is
impracticable to dig below the permafrost; pipes would qulickly freeze if
laid in permafrost W1thout'precaution. One SOlution is to enclose the
water suvply pipes and sewers in a single, insulated box, which has some
provision for being heated. This is called a "utilidor"; such systems are
in use in the two towns of the Mackenzie Deltas that have year around water
systems. In Inuvik the heating system is included in the same'unit;
in Russia the same general approach is used, but with the addition of the
electric supply cables, | |

Nonetheless, it 1s still possible to meke a_faiily straight-forward
description of the extent of the development of these Qarious "basic"

settlements of 1w ,
utilities in the/Mackenzie Delta; in the remaining sections of thls
chapter we shall do so and, at the same time, to point out places where
future study might best be concentrated,
1. Heat.

It 1s obvious that 1t is harder fo heat bulldings in the north than
in a more temperate resion., As we have slready mentioned, we can put
this observation on a more quantitative basis with the use of degree days;
as Table I shows, it would require - other things being equal - nearly
three times as much fuel to heat the same house in Inuvik as in Montreal.

The basic contribution of technology to the problem of heating has

000033
been to make fuels - coal, oill, natural gas - readily available and easily
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usable, 01l 1s produced at Norman Wells, 385 miles up the Mackenzle River
.from Inuvik; together with wood.'it forms the basic fuél for the Delte.
Beyond this point, however, heat 1s produced in vaerious ways. The most
complex system is that at Inuvik: superheated water is produced in the
central plant and distributed to the builldings form;ng the core of the
town: the school, hostels, government housing, the hotel, stores, snd

" administrative builldings. As we have said, this heating system is also
used to heat the utilidors, as can be seen from the cross-section of one
given in Fig. 8., Heat exchangers in the separate buildlngs furnish indiv-
idual sources of heat.

Elsewhere in the region - and also in that part'of Inuvik which is
not reached by the utilidof - heat 1s principally furnished by oil burners
of various types. Forced air systems_and such conventional equipment are
found in government bulldings throughout the area; heating systems range
from these through oil ranges and space heaters tgyﬁome-made stoves used
in some of the native housing. Wood 13 also used to a limited extent,
even at Tuktoyaktuk, where there is a fairly plentiful supply of driftwood
along the coast. Recent informetion (39), however, indicates that this
last source of fuel is being used up féster than it is being replenished.

The basic drawback with oil'ﬁeat in the Mackenzie Delta is the high
cost of the oll, Although the region is fortunate in being situated less
thah four hundred milesAfrom a refinery. and so there are not the high
transport costs that occur in other parts of thé Arctic. oll 1s not cheap
by southern standards. Fof example, the retail price of fuel oil ét
Inuvik is $0.35 per gallon (of which transportation accounts for about
seven cents); at Tuktoyaktuk it is $0.45 a gallon., Thus, in cost the
difference between heating a house in Mohtral and a similar one in Inuvik
1s not the factor of two and a half or three that would appear from the
differehce in the number of degree days, but more nearly a facfor of seven
to nine, E#en a small house, accordingly, is expensive to heat. As an
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example, a small (16 ft by 28 ft) well-built log house at Tuktoyaktuk is
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estimated (40) to need about 1350 gallons of fuel oll for one year's
heating, at a cost of over $620.00.

The problem of lessening the expense of heating is probably the
single most important of those faced by technology in the Mackenzie Delta;
1t is also the most difficult to solve. There are, of course, various
ways of reducing the price of fuel oil, in particular by reducing the
cost of transport. 1In a similar vein, one can reduce the amount of
building insulation, within the limits imposed by the added costs of
construction. Both of these we shall return to later; the figures given
above, however, are sufficient to show thatlit would be difficult, by
such means, to reduce heating costs to a point where they became compet-
1tive with those in the soﬁth.

| A different approasch i1is that used in Inuvik..vHere, by combining the
heat loads of many buildings into a central power plant, it has proved
feasible to use a.lower grade of oil.v This residual oil 1s availlable,
wholesale, at $0.17/gallon rather than the $0.276/gallon that fuel oil
costs there (40). This is a substantial saving; as a further advantage,
bringing all the heating units together into one place substentially
reduces the risk of fire,

The arguments agaihst the value of such heating plants as a standard
method of heating settlements are obvious, \In'the first place, as we
have pointed oﬁt already, such a plant is comparatively inflexible in
deélgn; as experience in Inuvik has shown, it is not easy to make the
continual extensions to, and chaﬁges in, service that a town wou1d>requ1re.
Furthermore, the costs of the heat distribution system are high; at Inuvik,
it represents over 30% of the costs of the utilidors (41i)}. There is a
substantial heat loss 1in the Inuvik utilidors; though much of it might
be eliminated by more careful - and possibly more expensive - design, a
certain amount of loss is inevitable. All these factors act to reduce
the advantéges of a cheaper fuel.

000035
The only way out of this situation may well be to find an alternat.
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source Qf heat energy. One such avenué of escape might be the discovery
of extensive o0il fields in the Delta, though the evidence from Norman
Wells would not cause one to be too sanguine aboué this affording &
substantial reducfionkin price. Another possibility is that of using
hydfo-electric power for heating. We shall have occasion to mention this
again below; here we can observe that one gallon of diesel oil contains
about 46.5 kwh of heat enefgy. so that eﬁen under the most favourable
clrcuhstances ; at Tuktoyaktuk - electriecity wouid have to cost about one
cent per»kwh to compete with fuel 0il for heating.' The capital investﬁent
in a hydroelectric plant is so large, the eettlements so scattered, and
foreseeable electric demand so small that such a rate seems unlikely,
Finally, one ﬁight'think that the peat found in the region might be ‘of
value as a fuel, but the climate 1is too.cold to produce useful peat for
such purposes (42), All things considered, the writer feels that thisk
problem is very difficult of solution on an economigibasis.

- There is, however, one side of the heating plcture which eeems more
amenable to further study. This is the utilization of the waste heat
arising in the geheraﬁion of electricity. At preeent almost all the
electric power used in the Mackenzie Delta 1is provided by diesel generators;
these are only between 30%_and 35% efficient in convefting the heat content
of the fuel into electricity. The remaindér is dissipéted, with about
ﬁaif the heat going into the exhaust gases and the other half into the
coolant. Unfortunately this heat is not'in’a particularly accessible form;
the exhaust)gases in particular are not at a sufficlently high temperature
to be‘of much use in producing,steam;l It 1s quite concelvable, though,
that usable heat for certain buildings or for some agricultural scheme
might be obtained from the exhaust or by'a heat exchanger through which
the cooling water passed, '

2. Light and electric power.-
In temperate regions electricitj has come to be one of the most

000036
indispensible features of everyday life, For lighting purposes alone, 1t
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1s even more desirable in a land with month after month of short winter
days, though one cannot underestimate the value the native peoples of T

the Delta set by electric appliances*, Here agaln economic factors work

*An indication of this can be seen in the requests for electric power made
at Tuktoyaktuk in the spring of 1965 (42). 1In these applications, people
listed the various appliances they would like to be able to use; in thirty-
‘four applications, the following main items appear (not including, of
course,. the universal desire for electric light): washing machine and
electric iron (21 times each); radio (18 times); hot plate (14); phono-
graph (13); other items which were listed several times included electric

coffee pots and electric fry pans.

to make electricity a high-priced item and to deepen the division between
the government workers, who have an adequate supply, and the natives who
have 1ittle or none,

-Every community has electric generating equipment. With the exception
of Inuvik, diesel power is universally used; Inuvik has both diesel
equipment and a steam turbine. The size of the various power plants is
given”in Table V, which also glves the rates for the purchase of electricity
for domestic use, These are high by city standards; 60 kwh of electricity
a month (using a low figure to cover lighting and small appliances alone)
cost $5.10 at Inuvik and $7.20 at Tuktoyaktuk, compared with $1.59 at
Montreal, $1.67 at Ottawa, $1.64 at Winnipeg, and $2.21 at Vancouver (43;
these are 1962 prices for the southern cities). Such a comparison is not
fair, of course, because of the vastiy larger and more economical systems
possible in a densely populated, highly industrialized area; these 1argé
systems have made the exteﬁsion of cheap power into the rural districts
of the south possible., A more vallid comparison is with similarly isolated

An interesting
settlements., Azstrikinx example is the Nantucket Gas and Electric Co.,
on Nantucket Island, Massachusetts, U.S.A. Here, for the same 60 kwh per

. 000037
month, the cost would be $6.40 during the winter months (Oct. 1 to May 3!
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and $11.93 in the summer (44), The situation in northern Alberta is
‘similar. The generating station at Fairview, Alta., has a capacity of
10,200 kilowatts; for residential purposes, 60 kwh per month costs $4.30.
The plant at Jasper has.a total capacity of 4080 kilowatts, and 60 kwh per
month would cost $4.70 (45). These figures allow us to see the Mackenzie
Delta prices in better perspective: they are not out of line for the size
‘of community they pertain to.

Aﬁbther basis of comparisbn is with the alternate way of obtaining
lig+t: gasoline lamps, Even if electric power costs $0.12 per kwh these
are an uneconomic form of illumination - at Tuktoyaktuk a gallon of white
gas costs $0.85; this will run a single burner Colemah lantern (Model
200A, approximately equivalent to a hundred watt incandescent light) for
56 hours, or a double-burner one (Model 220F, equivalent to between 100 and
200 watts in an incandescent bulb) for 43 hours (46). It costs $0.67 to \
run the one hundred watt 1ncandeséent light for 56 hours at $0.12 per kwh.

We must not, of course, be misled by these figures into thinking that
eleotricity is not a luxury in the Mackeniie Delta. For the native popu-
lation, the price is high. Partly as a result of this, and partly due
to the fact that it is not feasible at present to supply electricity to

everyone who wants it*, the use of electric power is, by and large, limited

*¥Thls 1s particularly true at Tuktoyaktuk; the distribution system there 4s
lnadequate to supply anyone beyond a small distence from the generating

plant,

to the white population. Inuvik is an exception; there almost every house
in the settlement has electric service. In Aklavik, on the other hand,
there ére a total of between thirty-five and forty private customers, not
including the two missions nor the Hudson's Bay Company store; of these
only nine can be described as '"non-government non-white" families (47).

At Tuktoyaktuk the only non-government users of electricity are the Hudson's:
000038

Bay Company and the Anglican and Roman Catholic missions,




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a linformation

v 22 .

This problem is only less serious than that of the cost of fuel for
heating in the respect that heat is a necessity of life in the arctic,
while electricity is but a luxury - although one by which people set
great velue., In the short term future, es we should expect from the
above comparison with isolated places in the south, there seems only
slight hope for radically cheapening the cost of power, |

For the sake of completeness, we can briefly consider the other

‘nearest

means currently available for generating power. The/direct competitor
to a diesel cenerator is a gas turbine generator. It is not economic to
build turbine generators as small as diegsels - the lower end of the
practical range for a turbine generator is about thrée to four thousand
kilowatts - so they.would nbt be sultable fof the current demands of any
settlement in the Delta other than Inuvik. Gas turbine units have two
main advantages: they can have a relatively low cepital cost per kilowatt
of installed capacity (46), and they require comparatively little main-
tenance. Set againsttggzg are two disadvantages, First, they have a
lower overall efficiency than a diesel generator; ‘At peak load, a 3500 kw
gas turbiné generator has an efficiency of about 20%, compared to the
30% to 35% of a dilesel unit; in this connection, we must remember that
the efficlency of a diesel generator i1s about the same'as that of a large
steam-powered generating station, This loss in efficiéncy is counter-
balanced to a large extent by the fact that the exhaust gases are at a
much higher temperature (about 900° F at full load) so that they can be
used in a waste heat boiler, Again c@nsidering Inuvik, we might bé able
to substltute a gas turbine generating system for the diesel generating
system and part of the steam geheratlng equlipment at approximately the
same efficiency.

At this point, we run into the second disadvantage: the steam boilers

at Inuvik, as we have said, run on a residual oil, while gas turbines,

although they can run on diesel 0ils or similar distillates, cannot at

000039
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preéeﬁt.use the heavier residual oil with its corrosive elements. As has
been hentloned above, there is a considerable saving in expense in the use
of this residuél oii, and, accordingly, it 1s difficult to see how gas
turbihe generators could prove very useful in the Mackenzie Delta under
preseht conditions,

Atomic power is another means of generatlng electricity, and one
whichsseems to sum up in 1ts néme much of the wonder of modern technology.
Unfof%unately it can be immedlately ruled but in the present application
on thé basis of size, in the south, atomic power plants become competitive
with othef types of thermal generation only when the amount of electricity
produced is in the range of hundreds of thousands of'kilowatts. The
foreseeable market for electric power in the entire Maokenzie Delta'is,
of course, nowhere near this leyel. The lack of economy df small atomic
power plants can bg seen in the results of a study prepared with specific
reference to Frobisher Bay (47; although this study was done in 1960,
techholégical advandes made since then seem only to help in the design of
much larger reactors). Among the conclusions of this sfudy is the opinion
that, under the most favourable circumstances, a five thousand kilowatt
atomic plant might compare with s diesel plant 1f oil cost $0.28 per
gallon or more; a twenty-five hundred kiiowatt atomic plant might be
competitive if oil cost $0.48 per gallon,

A third alternate way bf'generating electricity is through the

direct conversion of heat to electric power, Thls‘has, as yet, been

done on.only a small scale, and does not seem to hold much promisé.for
supplying the needs of even a small settlement; .It might have application
in a Elngle camp; we shall therefere discuss lisin the next chapter,

Although alternative means of generating power thermally do not seem
to lead to cheaper electricity, there are some means by which it might
.be possible to reduce its cost., It is obvious that substantial reductions
in the cost of power are possible at present only if some degree of 000040

el ther
centralization can be produced. Betdr the overhead in operating a power
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plant nor the number of men required to operate it increases in direct )
proportion to the number of kilowatts generated. The extent of this is - .4
shown in estimates (48) on the size of operating crew needed for plants

of different sizes: for é plant smaller than 250 to 300 kilowatts, three

or four men are adequate; above this size, one should have five or six, and
more men are needed only when the plant gets above 1000 kilowatts capaclty.
“In other words, small diesel plants may spend considerably more on salaries

and wages than on fuel; this is indeed the case in many of the settlements

of the Northwest Territoriest,

* The followings are figures for the fiscal year 1963-64: The diesel plant
at Ft. Smith (2250 kw capacity) spent $74,813 on salaries and wages against
$85,419 on fuel; that at Ft. Simpson (1075 kw) 349,536 on salaries and
wages and $25,487 on fuel; and that at Ft. Resolution (325 kw) $22,544 on
salaries and wages and #$8,519 on fuel (49),. |

‘The obvious way In which centralization could be effected is by
constructing transmission lines between the various settlements, Admit-
tedly, this would be an expensive undertaking; still, crude calculations =-
the only type possible becaﬁse of the uncertainties involved - indicate
that, with present usage, it might be competitive with present rates to
furnish power to Aklavik over a tfansmission line from Inuvik, and that,
if the Aklavik usage were doubled, 1t should probably be so., The situation
1s much less favourable with the other settlements, due to the greater
distances and, at Ft. McPherson, the continuing need for some sort of
local plant to heat the hostel, Nonefheless. the possibility 1s intrigu;ng
and deserves further investigation,

A more radical centralization scheme would include building a
hydroelectric plant. Sources of hydroelectric power exist in the region
(50); in addition to the savings in having a single plant, this would,
of course, mean that the expense of the diesel fuel would be cut out. At

present this 1s a comparatively small fraction of the total cost of electyjgos
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power (it contributes about $0.02/kwh at Inuvik and perhaps $0.03/kwh
‘ | at Tuktoyaktuk), but with any reduction in overall prlceiit would become
- more important, since it is.a base price which can never be reduced with
the current system,
| Al though hydroeledtric power may be a long-term éolution to the
probliem of expensive‘electriclty in thé region, the conétructlon of the
" requisite dam alone would obviously be a great expense, It would probably
be as much of a subsidizatlon, although occurring all at one time, as
the preéent,scheme for direct payments tQ reduce the cost of power,
Here again, however, it would still seem valuable to study the matter
further so that a usable comparison be;ween fhe two systems could be
produced, - |
| 3. Water suppl& and sewage disposal.

In most temperate regions, small communities do not need a system‘
of water supply and sewége disposal; individual wells and means of waste
disposal such as septic tanks are adequate. In northern regiohs like the
Mackenzie Delta the problem is vastly more complicated. One cannot, in

practice, drill wells for water*, and so even the smallest settlement must

* In prineiple, of course, one can drill through the permafrost layer;
the Russians have done this on'occasiohv(51) and have found the water so
obtained to be heavily mineralized - for example, a sample from Noril'sk

had 2700 ppm of dissolved minerals.

depend on surface water, with its concomitant problems of contaminétion

_ with leachling systems
and transport. Septic tanks/are not practicable due to the permafrost.
Waste water accumulates during the winter months in grey glacier-like
formations., Finally, one can not use conventional piped water supply
and sewerage systems, for unheated, uninsulated buried pipes would guickly

freeze,

In this fleld, then, the basic problem is that the community, no "000042

how small (and consequently, no matter how little money 1s available for '
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such purposes) is faced with providing water supply and sewage dlsposal
services by means which are almost always unconventional and frequently

may be very costly. This problem has three parts:'obtaining water in
sufficlent quantity for the needs of the community, the ultimate sanitary
disposal of wastes, and the provision of an economical system to make

these facilities avallable to the inhabitants. For the sake of clarity,

we shall discuss each of these in turn.

a. Water supplies. Fortunately, the Mackenzie River is sufficiently large
and the population aiong it sufficiently small that it furnishes a handy
and unpolluted source of water for the commﬁnities of the Delta; it would
be strange if most of them did not use it in one way’or another.

Inuvik and Ft. McPherson use lakes as reservoirs, but at Inuvik the
lake 1s kept full by pumping water up from the river. Both these settle-
ments have water treatment plants. Aklavik also uses a lake as a reser-
voir, but only .in the summer. Here, the lake is flooded every spring by
the river; again, there is provision for filtratlion and chlorinization.
though its use seems rather intermittent (52), Iﬁ'the winter, 1ice blocks
are cut from the river and used as a supply of watér; this ice is also
stored in ice-houses and used as a summer supply of diinking water for
the government employees,

Arctic Red River and Reindeer Station use river water direcfly.
though some thought has been given at the latter place to using a lake
on the hill behind the settlement as a source of water for a pressure
system., Finally, the situation at Tuktdyaktuk 1s quite similar to that
at Aklavik., In summer, water is takeh.from a lake and chlorinated before
distribution., In the winter, water for the government employees is taken
from the harbour (although Tuktoyaktuk is on the ocean, it is sufficiently
near the mouth of the Mackenzle that the harbour water gradually becomes
fresh in the winter, when mixing of the water by the wind is prevented
by the ice); the natives again cut ice,

000043
In brief, avallability of water is no problem at any of the settle-
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ments, nor, in genéral, is treatment to ensure that 1t 1s safe for

,

drinking purposes.

b. Waste disposal. The most sophisticated form of ultimate disposal of
Sewage.used in the region. is the sewage lagoon; even these are rather
rudimentsry in comparison with those used in southern Canada (53). Such
lagoons are used at Inuvik and Tuktoyaktﬁk; essentially they are used

‘as stofage ponds, with périodic cleaning out under conditlions that would
not influence the settlement's water supply - at Inuvik during the spring
floods, at Tuktoyaktuk by heavy storms.

At Ft. McPhérson a lake 1s used for disposal purposes, with rellance
put oﬁ dilution; Aklavik has a rudimentary fofm of lagoon, which agaln
1s.flooded in the spring. In the winter sewége 1§ disposed of at Aklavik
by being put on the river ice and left until spring (5#). The smaller
settlements have no organized facillities.

Waste water dispoSal is a serious problem outside the central serviced
areas of Inuvik and Ft. McPherson. Aklsvik has a system of open drains,
which furnish moderatel& safisfaction in the summer. In general, however,
waste water is dumped on the ground. In the winter, as mentioned above,
it fréezes and accumulates, leading to the spring-time production of
unéightly_puddles which are gradually dispersed by rain,

This problem of waste water is obviously directly dependent on the
probleﬁ of sewage collection; apart from it, we see that - again due
‘to the isolated nature of the settlements - it is possible_tq dispose of
sewage in a reésonably satisfactory manner, As Yates and Stanley point
out (55) further study on the problems of sewagé lagoons in the north
would’ be useful for more rational engineeriﬁg design, but under the
circumstances presént in the Mackenzle Delta this does not seem partic-
ularly pressing,

c. Water distribution and sewage collection, We are lefﬁ with the

problem of making the water conveniently available to the inhabitants and
‘ 000044

of providing for the egsy removal of sewage and wastes, Thls i1s the most |
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difficult side of the whole question, énd one which has, so far, resisted
solution in a sufficiently cheap form to be of wide application., 1In
northern Canada, there have been two general approaches to this problem:
supplying water and removing sewage by truck or constructing an insulated
system to which heat is supplied in some form and which contains both the
water suoply and sewerage systems. Both of these general approaches are
in use in the Mackenzie Delta,

The more satisfactory of them is, obviously, the use of piping sys-
tems., For economic reasons, however, this is generally much harder to
Justify; as a result, the two systems of this type - the so-called "util-
idors" at Inuvik and at Ft. McPherson - are limited in thelr extent and
serve only the part of the towns used for governmental purposes, Since
both these systems are above ground level, they fofm a highly visible
sign of class distinction. The following description may show why they
are so expensive and also some of the difficulties that arise in their
use,

. The Inuvik system 1s both the more extensive and the more complicated.
As we have already observed, in it heat is supplied to the water and sewer
pipes by enclosing them in an insulated box with the pripes containing the
building heating water (Fig. 8). Although this system is expensive - the
utilidor proper costs about $224 ﬁer foot (56) - it has worked quite well,
Various technical problems, to be sure, have arisen. In particular, it
was necessary to build the utilidor with the heating pipes above the water
supply plpes in order to keep the drasinage points on the buildings‘- and,
consequently, the helght of the pileé on which they rest - as low as pos-
sible. 1In the winter, pronounced stratification of the alr mass inslde
the utilidor takes place, with the colder air settling to the bottom,
Furthermore, strong convection currents are set up in sloping sections,
which fregquent baffles cannot entirely stop. The immediate result of these

was that the water supply and sewage plpes did not receive as much heat

A Y
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as expected, and it was necessary to remove insulation from the heating
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pipes in places to keep the water pipes from ffeezing. A furtherucon-
sequence has been large losses of heat; under certain circumstances, it 1is
estimated that 20% of the heat produced in the central plant is used in
heating the utilidor (57).

A\minor 1ncdnven1ence of the Inuvik utilidor 1s that it is impossible
to supply cold drinking water, particularly in the summer. This short-
coming is the subject of many complaints,

On the whole, fhough. this system works quite satisfactbrily. par-
ticularly in the short sections ("utilidettes") which join the main struc-
ture to the individual buildings. These ha&e thelr own source of heat and
are ndt_liable'to freezing. This last is a particulér drawback of the

'other‘utllidor system in the,Delta, that at Ft. McPherson., Here we have a
considerably less ambitious and cheaper venture. The utilidor (é typical
cross-section is shown in Fig. 9) contains only plpes to supply water and
remove sewage. The water supply line runs in a loop, through which water
circulates continuously; in this way heat 1s supplied to keep the water
and sewerége éystems'froh freeZIng. The connecting lines to the houses,
however.,do not have an,independenf heat source, so it i1s vossible that
they‘will freeze 1f water is not uéed in a bullding and, consequently,
there 1s no flow through them.

| The alternate method bf supplying water and removingvsewage, trucking,
is hostvdeveloped at Tuktoyaktuk. There the government housing has
individual.preésure systems: each house has a 180 zallon water storage
tank, which is filled twice a week and provides water at 20 to 40 psl
pressure. There 1s also a 500 gallon waste tank in each system. Even
this system, however, does not exténd to the native population, but
there are three 700 gallon water tanks in the settlement which, during
the summer months, the Department of Northern Affairs keeps filled as
public sources of water, |

A more or less similar system is planned for Aklavik. At p:c'«s:sento00046

there 1s only a summer watér'supply system: a run of 3" pipe, 1a1d on
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the surface, with taps at frequent intervals, This 1s fed, through a
pressure tank, from the lake described above., In the winter the system
1s shut down; even so, considerable trouble has been had with crackage in
the pipes (58). This is being refurblshed, and 1t is currently planned
to 1nstall water panks In heated quarters at three points in the settle-~
ment to furnish a source of water durinz the winter, |

In general, trucking‘water for the native population seems not to
have been too successful, for they would rather get it themselves than

. the unserviced area of
pay for a truck to bring it., It is still used qulte widely in/Inuvik,
however; there there i1s also a provision of'central pick-up points for
the disposal of waste from chemical toilets, 1In Ft. McPherson, on the
other hand, thé only publld supply of ﬁater 1s a tap at the central power
house,

Apart from what has been described, sewage disposal is at a rudimentary
level. The practiceat Aklavik 1s perhaps typlcal: thgre 1t consists of |
lining bucket-type tollets with plastic garbage bagé, and eventually
tylng these up and putting them with the other ge&age. The use of these
bags certainly cannot be criticized in that they méke an unattractive job
somewhat less so, but, as we shall remark later, their ultimate sanitary
suiltability 1s open to some guestion.

This description is sufficient to show the complexity of the whole
question of water supply and sewage disposal. In the writer's opinion,
it seems clear that the only long-term solution which will compare with
southern facilities i1s the development of the cheapest possible piped
systems, Trucking water has advantagés, especlially in the smaller settle-
ments; but experience seems to be showing that the extra convenience this
may bring to the native population is not considered by them to be worth
any expense, There is some hope that year around running water and waste
removal'would not produce the same reaction,

There are several problems connected with the design of such piped

000047
systems, or utilidors., A large part of the deslgn, of course, is dictat..
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by local conditions, such as the terrain on which the townsite 1lies (if
one ipﬁends to use gravity flow sewers) or available sourées of heating,
so it 1s 1mpracticél to generalize too much, On the qther'hand. it 1is
interesting to contrast the various types that have been tried and to see
what might be of future use in the Mackenzle Delta,

By and large, practice in climates comparable with that of the Mac-
kenzle Delta has been to put water supply and:sewerage systems in the
same contalner, uéually insulated, and to supply heat, either to both lines,
or to the water line alone; in this last case, enough heat must be trans-
ferred from one pipe to the other to keep it from freezing. Various
sources of external heat have been used: at Inuvik, as we have seen, it
1s provided by the pipes which carry the building heating wéter: at Norman
Wells (59) heat is similarly provided by a steam line. Elsewhere the pipes
have been heated electrically (60).

A second approach 1s to heat the water at the input of the system;

.at Vorkuta ahd Noril'sk in the U.S.5.R. this 1s accomplished by using the
cooling water from the power plants for the city water'supply (61). Again,
there are different means for ensuring continuous flow to keep the whole
system above ffeezing. Cne is to bleed the system, as is done at Dawson
(62), and, in the U.S.5.R., at Tiksi (63). Such a practice is inevitably
more or less wasteful of water; at Tiksi'SO% of the settlement's water
supply 1s wasted through the drains.

A more économic system 1s to have a recirculafing water line and to
adld heat in the supply plant as regnired. This is what has been ddne at
Ft. McPherson, An interesting extensidn of thls‘scheme is to have a
reclirculating system both in the water supply and sewerage systems, as 1is
planned for installation at Frobisher Bay (64). There, it is planned to
have septic tanks (which will have to be cleaned periodically) in each of
the hoﬁses served, and to pump the effluent from them into the sewage line.
The advantages of such a system are considerable: there will be no nee

A
v 000048
to worry about adequate heat transfer to the sewer line; of more imvnortance
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for many applications, the need to design the sewerasge system to allow
gravity flow will be removed. The detailed behaviour of this system will
inevitably have great influence on the design of future water and sewerage
systems in the Canadian north,

Apart from this, thousgh, there are various questions of immediate
consequence for the Mackenzie Delta, One is the problem of ensuring suf-
‘ficient heat gets to the sewer in a system where 1t does not contain its
own heat. One solution to this might involve the use of thermal connecte
ions, such as metal straps, between plpes, though these would have to be
used with metal pipes (or plastic-clad aluminum pipes); such a scheme
would be useless with the transite pipes used at Inuvik. Another is the
finding of means to reduce the stratification of the air in the utilidor
at Inuvik - one answer to this, of course, is to fill sections of the
utilidor entirely with insulation, as was planned for the utilidor ex-
tension at Normaen Wells, though the thermal results of such an expedient
are not clear, All these are aspects of the larger question of providing
adequate heat transfer between the pipes of the utilidor with minimum
losses to the exterior., Another side of this gquestion is the search for
cheaper insulating materiais: insulating with moss has been suggested and
1s used in more southerly environments (65), and has been susgested, in
combination with electric heating of the sewer, for Tuktoyaktuk (66), but
the possible value of elther of these in the Delta does not seem to have
been critically investigated.

A second imvortant quespion is the practicability of burying util-
l1dors in soll conditions such as those of the Mackenzie Delta, There are
considerable advantages in having the utilidor on or above the surface.'
In the first place, as we have seen, the ground in the region loses its
bearing strength if thawed., It 1s, of course, possible to design a buried
system in which the heat loss to the ground is so small that it would not
disturb the permafrost conditions, but i1t seems never to have been tried;

000049
l1ittle, in fact, seems known about the rate at which pipes would lose hea
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under these conditions. A second cause of trouble with a burled systéﬁ”
would be the 1nsglation. This would be necessary, and t?ﬁfﬁ,ifzthe matﬁ%f
of preventing it from becoming water-logged. Expanded pslyethylenes might
be an aswer to this, but, sgain, its performance in actual practice is
unknown., These are serious points of uncertainty; combine them with the
ease of getting at a system llke the present ones for extension or répair
" and we have ample justification fo;?:urrent above-ground systems, which,
i1t seems are also used by the Russians under simlilar conditions (67).

On the other hand, an underground system has aesthetlc advantages and
is more convenien£ in such mattérs as the eitension of roads, It also
would profit to a great degree from the 1insulating qﬁalities of the ground,
These:advantages would seem large enough fo make it worth while to re-
examine the questions raised in the last paragraph ard to see 1f, with
present-day knowledge, it»might not be poésible to produce a usable under-
ground systemn, and to compare such a System with above ground ones for
cost. |

Before we leave this part of our subject, we should return briefly
to the use of plastic garbage bags in bucket-type tollets. The disadvan-
tage of these lies purely in the fact that the plastic not only provides
an impermeable container but also one which seems very long lived, Thelr
use might therefore be a potential source of disease, For thls or similar
reasons, some trouble has been had with them at Rae (68); Their use has
such obvious advantages, however, that 1t seems a search for some materiél
which would serve as a tollet liner and yet not have the potential disease
carrying ability would be extremely useful.

L, Housing.

Technologzical research has made great contributions to the problems
of housing in the Mackenzie Delta, particularly in showing methods of
construction on permafrost, There are other fields in which it still can
be of great utility, thoucsh, as we shall see, the dlrect relation of these

c 000050
to present conditions may be somewhat uncertain.
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Speaking in broad terms, the technical problems of/construction in
a reglion where permafrost 1s present are known and can be dealt with, As
we have mentioned above, as long as the frozen soll remains frozen, we
have no problem with bearing strength; it is only when it thaws that one
runs into trouble. The solution to this is thus simply stated, regardless
of the difficulties that may arise in its application: one maintains the
"ground as nearly as possible in its original state; in other words, do
not damage the natural surface layer, if this can be done, and avoild having
extraneous heat, as from a warm building, entering the ground,

Two ways have been used to accomplish these ends, both in the
Mackenzie Delta and elsewhere, The more elegant 1s ﬁo support the build-
ing on piles., If these aré set into the ground and allowed to "freeze
1n",'amp1e bearing strength can be obtained. By leaving a free air-
space between the bottom of the building and the ground the heat trans-
ferred between the two is diminlished greatly. This method has been widely
used in construction at Inuvik, apparently with virtually complete success,

There has been a minimal amount of difficulty with the piles used 1in

the construction®* and none with building settling,

¥ The few piles that have shifted seem either to have been in places
where water could accumulate or in posit;ons where they bore abnormally

light loads, as in the utilidor system (69).

Setting piles is, however, an expensive procedure. An alternate and
cheaper solution 1s to put a layer of some insulating material - typically
a gravel pad - on top of the natural soil cover and use this as the found-
ation for the house, This method, of course, does not produce as great
bearing strengths as piles do, but it 1s entirely adequate for small
buildings, in particular low cost housing. For our present purposes,
accordingly, we can consider the provision of sultable bullding foundations
a minor matter. The design of large bulldings 1s somethling else agalin, ;4051

and the detalled nature of the ground at the site must be considered -
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but then the design of large structures 1s a problem in any part of the
world.,

Another broad technological problem in northern housing construction
is that of avolding the loss of heat wherever possiblé. The most straighte
forward approach to this is to avold building individual houses and to
combine dwellings as far as possible into apartment houses, By so doing k
the proportion of_each unit which consists of outside wall is reduced, énd,j
consequently, so 1s the amount of heat lost to the environment, It also
becomeg possible, in general, to use a more efficient heating plant.

Such an approach 1is, 6f course, used bj the Russlans in their northernl
cities; it 1s dalso common practice in milltary-type installations. It 1s
doubtful hqw well it would'wofk in any part of Canada; certainly at Inuvik,
where theré are apartments of varying sizes in the gOVernment housing,
the single houses have a higher prestige value. The ghost of regimentation
hangs over the draconic suggestidn of combining the houses of each
settlement into a few apartment~bu11d1ngs: it seems of little practical
vaiug. Some slight, but probably more acceptable, progress towards the
same end can be made by making detailed arrangeménts of buildings in
cbmpéct.groups to take best advantége of winter sunlight and to afford
the most protection in storms; again, a great deal of work on these lines
has been done in the U.S.S.R. (see,'fof‘example (70)). This, however,
belbngs more to the field of town planning and is beyond the scope of the
present paper. ‘

reducing

The remaining way of gaxp¥dimg heat loss from buildings lies in their

detailed design. In the building industry, the end result of such tech-

‘nologlcal study has been, in the field of low-cost houses, to produce

prefabricated bulldings. In these attention has been paid to providing
as good insulation in the walls and as tight windows as possible; in

addition. the benefits of mass production can be turned to the production

of a good quality product at the lowest possible cost. Such housing is

000052
extremely useful in most of the Canadian arctic, where building materia.s
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are at a premium. Prefabricated houses can easily be imported by boat, '
or, if necessary, by alr, and assembled and put into use with a minimum
of labour, In the eastern and central arctic this seems the only way to
provide low cost houses of good quality.

In the Mackenzle Delta, the situation is different; in particular,
there 1s a fair supply of local timber witk of suitable quality for such
housing (71). Nonetheless, prefabricated houses seem generally preferred,
particularly at Inuv;k. and are again imported from the south., Presumably
the reason for this i1s that in this way the owner gets a building which
is better made and "tighter" with a minimum of effort; in other words, he
1s depending on the technical knowledge and experienée avallable in-the
southern construction companies, Unfortunatély this type of technolbgy
does not seem ailmed at contributing in a broad way to the economy of the
native inhabltants of the Mackenzie Delta. |

The hasic problem here seems the continuing enooﬁragement of local

, of good quality '

constructionf this lies much more in the fields of administrative-direction
and education than in that of technology; we shail:accordingly limit
ourselves ﬁo a few comments, Oné is to mention the building of log houses.
This has already been tried in various settlements in the Delta but seems
capable of wider use. Of course, insofar as it relateé to technology at
ail. building log houses does so at a much more primitive level than the
other subjects we have been discussing in this paper. About the only
engineering statement it seems worth making about such buildings is that
wood 1ls a falrly good insulating matérial - it transmits heat only-about
two and a half to three times better than standard commercial products
like rock wool. Thus logs, if thick enough, can furnish entirely satls-
factory insulation, Log houses may be somewhat primitive in appearance,
but if well bullt they are quite satisfactory for housing at about the
lowest overall cost possible in the region; 1t seems unfortunate that
hore of an effort 1s not made to promote them.

000053
Of course, local wood and a2 saw-mill are both available in the Delta,
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and so frame houses can also be bullt locally. Here again the principles
of construction are so well-established that they require no comment,

In these reglons, however, insulation is a virtual necessity 1n a frame
building; again, this 1is quite standard, but représents an l1tem which would
"have to be procured from the south, From time to time the question is
brouqht up of using low density plastic polymers, sﬁch as foamed poly-
styrene or polyurethane, for insulation (?72). 1Inch for inch, however,
theses do not give significantly better insulation than more standard mater-
ials,, and so their only advantage would be a reduction in the weight that
had to be shipped; it is doubtful if thils could counterbalande'the increased
base cost. Thought also'might be given to the possibility of transporting
the insulation into the region in unpolymerized_form and "foaming" 1t
1ocally as needed,

The heat losses through wiﬁdows and around doors can be large unless
care is taken; again, sultable psrts would have to be broucht into the
regibn or considerable attention paid in local constfuction if a usable
building is to be obtained. |

In genersl, nonetheless, the technological problems of low=-cost
housing in the Mackenzie Delta seem few and falrly easily disposed of;
what 1s needegﬁiz not further study so much as continuing encouragement,
the provision of local means of learning the trades involved as much as-
‘possible, and supervision ﬁo provide the best qualit& possible with the:
means .at hand. | |

5. Transport,
| We have already seen some of the effects of the Mackenzie Delta's
isolation and locatlon in the arctic, 1n the way they make both heating:
and the provision of electricity serious problems, The short summers and
long winters and thé great distance to centres of production combine
again'to make transportation another very difficult problem.
Transport is also a difficult matter to discuss in that it covers

000054
such a- wide range. For clarity, we shall divide it into three parts
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according to the distances involved: transport within a single settlement:"
transport within the Delta as a whole; and transport to and from the more
heavily populated regions of Canada.

a. Transport within a settlement. The ability to bring heavy materials

and equipment to every house in a town i1s such a fundamental requirement
that we almost always take 1t for granted. Without it, we could preserve
" few of the benefits of communal living. If examples are necessary, we
have the need of quickly getting fire equipment to a fire and the need of
easy access to bulldings to maintain their services (or, in the case of
settlements in which trucks are used to haul water, to deliver water).
The standard way of ensuring this ability is to build roads, Each of the
communities in the Delta hés some sort of road system (excepting Reindeer
Station, which 1s 1ittle more than a row of houses along the river), but
these systems are of widely varying usefulness,

Inuvik and, to a lesser extent, Ft. McPherson, are the only settle-
ments with what could be called satisfactory road systems. In Inuvik this.
has taken place due to its position as governmental centre; the roads are
gravel and kept in good repatr. At Ft. McPherson a town plan was laid out

in 1948 (73) and roads have been built-according to it, As we have seen

above, the nearest gravel to Ft.'MbPherson i1s the bed at Pt, Separation;
this 1s t~o expensive for practical use in road bullding, eand the roads
at Ft. McPherson are surfaced witi?gﬁale dug‘from a plt at the town. As
Henoch says (74) "fortunately there are only a few vehicles in Fort
McPherson",

Aklavik's roads are notorious., Again, there is a fairly satisfactory
street plan. The roads, however, are only tracks in the silt; they are
all right when the ground is frozen in winter or during dry periods in
the summer, During the spring, and after any rain at all in the summer,
they become extremely muddy and virtually useless. They also require a
'disproportionate amount of work. They only respect in which they merit

000055
any praise 1s the fact that they do reach almost all the buildings of




L

Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a l'information

v _ 39
the settlement. _

The situation at Tuktoyaktuk is almost the reverse, There is a
certain amount of sand and gravel available there for building roads, .
although the pxesent exteht of the deposits 1s not presently known. Roads,l
however, have not been built., There is a road connecting thé settlement
with. the airstfip and the DEW line station; this, fortuitousiy. runs past -
or near - about half the houses of the settlement. Beyond this, construc-
tion, has been haphazard., Again, a plan exists, with road allotments
marked out; bﬁt, without thé roads béing physically there, no attention
has been paid to the plan in building new houses, - In additlon, many of
the houses are'strung out along the bay at consideraﬁle distances from; the
exis}ing road. The only sénsible way of reachirng these at present'lé by
crossing the bay, by boat 1ﬁ the summer and on the ice in winter,

Thus we see that the settlements of the Delta are far from providing
sultable, all-weather roadbnetworks. Considering their limited extent, it
would not seem uneconomig to bulld such systems.v Where sand are gravel
are avallable, the technical problems can be quite easily solved; apart
from the experience gained at Inuvik. the tedhniqﬁes of building roads on ‘

' ' o construction
muskeg and permafrost have been extensively studlied in connection with /
projects farther south (75). The'éituation at Aklavik, to be sure, pre-

sents serious problems. In this connection, the possible use of bonding

" agents (for example, soil cement. (76)) to make a subgrade directly on the

permafrost does not seem to have been studied. At first sight, this would
seem a fruitful line for investigation. 1In general, a study of thé relative
costs of building different typeé of.roéd for the‘settlements of the Delta
should be both interesting and useful. |

b. Transportation within the Delta, Beyond the limits of the individual

towns conditions become quite different. The only roads of any extent
are the one between the settlement of Tuktoyaktuk and the DEW line site,
which we have already mentioned, and roads connecting Inuvik with tk its

000056
airport and with the naval station - perhaps fifteen miles in all, Th...
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are no all weather roads between the settlements; the only "winter roads". .‘

or trails are the one between Ft. McPherson and Arctic Red River and one

from Tuktoyaktuk to a fishing site st the Eskimo Lakes*., This lack, of

# There are also the winter roads built by the oil companies; one of these
connects the presént.oil drilling rig on Richards Island with an alrstrip;
_ andther runs 30 miles from Ft. McPherson to a site in the Richardson
Mountains. Both of these are probably fairly short-term undertaklngs;

but they are useful in showing the difficulty of buildihg and maintaining

such roads in this region.

course, 1s counteracted to a large extent by the rivér channels. These
can be used by boaté in the summef and as open trails 1h the winter;'their
disadvantage is that during freeze-up the ice is not sufficiently thick,
and during break-up too soft, to allow surface travél with present~day
vehicles, These two periods, taken together, total tﬁo months,

'Light alrcraft have greatly reduced the isolation of the settlements,
varticularly during break-up and freeze-up. Inuvik and Tuktoyaktuk have
year-around airstfips, so it 13 always possible to get from one to the
other, as long és the weather 1s good enough; given'the_choice between
airéraft on floats, wheels, or skis, one can reach Aklavik and Ft. McPherson
with only brief interruptions in the fali and spring: only Arctic Red River
retains a certain degree of isolation during these periods,

Travel within the Delta falls into tﬁo main classes, One is that
golng strictly from one settlemént to another: people do this to a cdnsid-
erable extent and there 1s also some haulage of freight, The second is the
‘travelling the natives do in connection with hunting, fishing, and trapping.

Travel from settlement to settlement is mostly done by alr, and
follows a network radiating from Inuvik. This is supplemented by a small
amount of surface travel between Inuvik and Aklavik; especlally in the
éummer. A consliderable amount of freight is also carried by air from 000057

Inuvik to the smaller settlements. Surface freilghting within the Delta
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1s quite limited. There 1é_at present a certain amount of iumber.carried
around the Delta by barge in the summer, and a very small amount of hauling
done bj'Bombardier Sﬁo-mobile in the winter, The main pattern of surface
freight transport, however, is that cOnnecting the Delta settlements more
or lessuindividually with the south by the river, This is due to the
expenses of trans-shipment; rather thah unloading goods in, say, Inuvik
‘"and then distributing them around the Delta, it is cheaper for barges to

go to the different settlements individually.

Apért from these barges, surface travel within the Delta falls
principélly'into our secord class. There is a considerable amount of
travel by the native inhabitants - people going to camps to fish or to
hunt muékrat. going on a whéle hunt, and so on. The traditionaly means
of doiné these was by canoe in the summer and dog team in the winter.
Technology has influenced both of these forms of transport.

The older of these is the adopﬁion of mechanical prbpulsion for
boats. For the canoes and small boats that are common in the Delta, out-
board motors are standard. Larger'boats ﬁith 1nboardvmotors are also
seen, primarily at Tuktoyaktuk; these are used for whaling.

More recently, mechanical competition has arisen for the dog team;
the most widely used forms are the'"Ski-doo" (a2 mechanized toboggan) and
the larger "Sno-mobile", which is 1nVariably_ca11ed a "Bombardier" after -
the nameé of the firm_thét builds it., The "Ski-doo" is quite closely :
equivalént to a dog team; it can carry dne,vor possibly two, passengers,
and can tow loads of up to 500 poundsuon'a‘Well-pécked trail (76). It
has a one cylinder motor which drives an endiess belt to furnish propulsion.
These vehicles are quite pOpuiar at Tuktoyaktuk, which, as an estimate,
there are about the same number of "Ski-doos" as dog teams (77; roughly
speaking, two dozen of each). Inland, they are less popular - at present,
there are only two or three at Aklavik, compared with -- dog teams. The
reason for this lack of popularity is not immediately clear; one possibili+w
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1s that the afforested parts of the Delta have, on the average, softer snow
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and may therefore be less suitable for the vehicle.

The "Bombardier" 1s a larger, fully enclosed vehicle; it can carry
approximately 2000 1bs, of cargo. Due to its size and high cost (about
$5000 new), its use is not very widespread among the native population.
Mbst of the vehicles of this type used in the Delta belong to the govern-
ment, to the missions, or to organizations such as the Reindeer Prdject.

'~ There are only two privately owned ones at Aklavik and three at Tuktoyaktuk.

It would seem that both these vehicles are used mainly because of a
lack of anything better. Both types are apt to have frequent mechanical
trouble; in addition the "Bombardier" is expensive to run, since, under
average operating conditions, it only goes 4 to 5 miies on a gallon of
gas (78).

The problems presently faced in the Mackenzie Delta in the fileld of
transportation are clear. First, surface transport in any form is not
avallable during break-up and freeze-up; i.e., for about two months of the
yeaf. This 1s a serlous matter, since, as we have.séen, much of the native
population is at present in camps on the Delta during these periods. Even
with the decline in trapping, it seems that this situation will continue
for many years, and, consequently.fthe writer feels that it 1s justified
putting considerable effort in thé search for some means of’transport
whiph can reduce the physical 1soiation'of the camps during these times.,

Second, with the possible exception of the dog team, the avallable
forms of winter transportation arebunreliable and uneconomic; dogs require
a large expenditure of time 1in thé summer in catching fish., This dif—
ficulty 1s reflected not only in the question of private transport during
the winter; it also means that surface freighting is limited, economically,
to the summer months alone.,

During the past several years considerable hope has arisen that air-
cushion vehicles would at least answer the problem of year around usability
.and might also prove more economic than light aircraft as a freight

000059
carrier., This matter has been discussed in detail elsewhere with emphasis
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oﬁ basic points of feasibility (79). As presently built, however, a2ir-
cushion vehicles would suffer from a variety of technical problems in cold
weather operation. Furthermore, it seems that suce vehicleséﬁay be com-
mercially feasible only in reletiVely large sizes; even witééthese operaﬁhg
and maintenance costs would be high with the craft in its pfesent form,

it 13'clear that further developmental werk is necessary before such

" vehicles could see general use in the Mackenzie Delta,

Air-cushion vehicles_remain, nonethelese. the most promising means of
providing year around service in the region. As an academic matter, we may
note that, ifvwe do not insist on having trensport during freeze-up and
break-up, the question' of carrying frelght during the winter mohthsAis
quite capable of’solution.' Winter roads, whether ﬁsed'by tractor trains
or truegs, ere quite a conventional form of transport both in northern

Canada and in northern Russia (80) They have been. successfully used in

-sa"-en.

ot =4

the part of the arctic we are concerned with (81) A scheme ef winter
roads linking the various settlements of the Delta has been prOposed (82).
_Here}is a situation in which the technical problems are, by and large,
known, The diffieultv is purely eConomic. w1nter'roads,‘in”genera1 lead.
per ton-mile
to expensive freighting; fizures of $0.10 to $0.60/are common estimates
'for hauling over them by truck. The lower rates can be attained only if
considerable effort is made in laying them out and in maintaining them so
‘that trucks may travel at speeds of 30 to 40 mph. As we have seen, with
present transportation problems there 1s'11ttie freight carried between
the towns of the Delta - quite possibly'not even enough to justify the
maintenance, let alone the construction, of winter roads. In the future,
of course, the pattern of supplying freight to the Delta may radically
change, as would probably happen if a road were built to Ft. MePherson from
the south. Invthis case the whole transport pettern within the Delta
wonuld aiso change, and s network of winter rOads might.find stronger
economic justification.

, 000060
The problem of cheap individual transport in the winter months is
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more difflcult. Over-snow vehicles have been extensively studied, par- -
ticulsrly from the point of view of military avplications (83); the basic
principles for design are well known. There are a great number of

military over-snow vehicles, but the majority are not available commer-
clally; when they are, they are so high priced that few people could afford
to own one. We are up against the economic law of supply and demand; the
"Bombardier" remains in use not because it 1is particularly good, but
becsuse there is little competitién in the civilian market. More hope
might be had for the present popularity of vehicles like the "Ski-doo"

in southern

¥reating Canada leading to increased reliability and, overall, a more

useful product for northern use. The fact that these are bought generally
for short-term sporting use does not seem to encourage such a hope,

In general, the conclusions of this discussion on the problems of
transport within the Delta can only be described as cheerless, The only
prospective candidate for year-around surface transport in the region, the
alr-cushion vehicle, seems to require a great deal of improvement before
it can be considered a useful vehicle; even then it promises to be expen-
sive to operate, On the other hand, the avallability of better individual
transport for the winter months and of better surface freighting facilities
is 1limited not so much by the need for further technological research as
it 1s by the inevitable small demand produced by the natural conditions
of the region, |

c. Transport linking the Mackenzie Delta with the South. Here, of course,

we have a comparatively economic means of moving freight in bulk: the
Mackenzie River. Since the shippine season is short (late June to mid-
September), freight rates are not as low as one commonly finds with water
products

carriage, They range about $0.03 per ton-mile; spextsat requiring special
handling are, of course, more expensive; for example it costs #$0.75 per
hundredweight to ship oil from Norman Wells to Inuvik, or nearly #0,.04 per
ton mile. Such expense, of course, is hard to overcome in a situation
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where the barges and other equipment must lie idle for the greater part
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of the year.

Alr freischt forms a way of supplementing service by barge, partic-
ularly in bringing perishable goods and thlngs needed in a hurry into the
region, There are three commercial flights & week between Edmonton and
Inuvik, snd occasional service to the Yukon. Wolferth (84) discusses the
amounts of freight carried by barge and by air and the relations between
them in some detsall, |

The disadvantages of having to bring as much as possible of the year's
supplies into the settlements during the summer months are obvious, Larée
inventories must be kept on hand; this is aﬁ inflexible and costly pro-
cedure, Food is a particular problem., Fresh food must be brought in by
alr nine months of the yeaf, and tends to be carried in that manner all
year, due to the distance‘ang?iihe'required for barge shipping. Almost
any unekpécted fajlure of a plece of equipmént requires air transport and,
consequently, can. be extremely costly and time consuming.

"Current technological devélopments mighﬁ reduce the cost of trans-

| porting particular items. One 1mportant:example is oil; there is a devic%,
the Dracone, which has beenvspécifically developed for transport1ng
liquids that fioat\on water, It consiéts of a 1argévsausage-like con-~
tainer of nylon, which can be filléd'with 0il and towed behind a tug,
When empty, it can be folded 1nt6.a small volume gnd returned as deck
cargo; this might be a ¢§nsiderable advantage in the present instance with
the low loads carried on the barges going upstreaﬁ from Inuvik. To form
some idea of the sizes involved, a Smgll Draéone carries 11,300 galions.
It i1s 5' in diameter and 101' 9" long, with an empty weight of 2,240 pounds
(85). Obvious problems that might arise with oﬁe are the practicability
of emptying it completely and that of towing one througiygoose ice that
might be encounteréd on'the ocean,

In general, thoush, we are again faced with the problem of providing
éheap, year around transwort, One means of doinﬁ this that 1s suggested
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of interest in them in Russia (86), They are susmested as having par- )

ticular promise for carrying buillding materiasls to isolated places and ©

in various applications in forestry. Operating costs are estimated as
airplanes

roughly one third that of axrzrafk and three times that of road transport;

this, of course, does not take the cost of building and maintaining the

road into account.

Alrships have, of course, been used several times in the arctic, most
recently in a trip to Resoluté Bay and Ice Island T3 in 1958 (87). Although
their use 1is certainly possible in carrying freight to the Mackenzie Delta,
they have several features which cause doubf about its economic practice
1bility. One is the need to fly at low altitude on iong range flights,
with attendent problems ofAlcing In cold weather and ~ under overland
conditions such as would prevail in any route to the Mackenzie Delta - of
increasegigf;miemperatures in warm weather, Second, due to their lower
speed (the sirship used in 1958 éruised at 40 to 43 kts), airships are
nore’ adversely affected by winds than are aircraft. Third, a fair degree
of care is needed in preparing a landing strip and a mooring pole, and
large ground handling crews are necessary; in 1958 crews of 37 were needed
both at Churchill and at Resolute Bay., All things considered, the advan-
tages to be gained by the use of alrships seem very small.,

Again, surface transport seems the chief competitor to aeroplanes
for any year around purposes, and again trucks seem the logical answer,

As we have noted, trucking costs are higher than shipment by barge, but

the convenlence gained goes far to make up the difference, as expeflence

at Yellowknife has shown (88). Certainly the potentialities of a winter

road Jjoining the Delta with the south should be fully investigated. As

a long term project, a road seems the most practical solution to many

transport problems; winter roads could form a highly satisfactory sup-\

plement to the present summer-only service. As we have sald above, however,
problems

these are economic/rather than omes requiring technological development,

and so fall outside the province of the present study.,. 000063
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The main points emerging from thls discussion can be briefly stated,

“On all levels, thére is & need to study the economics of roads:s within the
settlements, the costs of providing satisfactory all weather roads deserve

careful consideration; winter roads seem, for the present, the most logical

answer for supplementing barge and alrcraft service within the Delta and
linking the Delta.with the south., Any technical problems arising 1&

of good quality
building winter roads/in the particular conditions of the Mackenzie Delta
should.‘of course, be studied. On the whole, thoﬁgh. these problems séem
quite well known; further technological research would,.however, seem
needed on the question of providing sultable streets for a settlement
built, like Aklavik, on silt and fine sand, 2and withdut a local supply of
sand an? gravei.

w1th1n the Delta there 1s a need for a vehicle that could provide
reliable, year around transport between any two points., Though the air-
cushion vehicle holds promise in doing this, as it is presently built 1t
seems far away from being more than an experimental machine in phgse
regions., It is also ﬁot obvious‘thét the air-cushion pfinclple furnishes
the best answer to the comﬁinations of ice and watér found in the Delta.
In addition, there is a.need for a commercially built' reliable, cheap
form of oversnhow transport for individual use in the winter months.,

6. Communications..

The entire field of communications has received intensive stuﬁy
durlng the present century. Isolated regions, in pérticular. haﬁe bene-
fited, and the Mackenzie Delta 1s no excebtion. In general, the region
has -bor shortly will have = facilities quite comparable with those in
the south.

One example of thls 1s the telephone service linking the various
settlements., At present, each settlement (except Arctic Red River, which
is tied into Ft. McPherson) has its own automatic dial telephone system;

there 1s an automatically controlled radio system conneéting Inuvik,

include
Aklavik, and Ft. McPherson, which will extemd 4@ Tuktoyaktuk in the summpomm4

e . ;
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of 1966. WIth the exceptlion of minor interruptions, this system provides
completely satisfactory service. '
In 1966 Inuvik - and the other settlements of the Delta - will be
linked to southern Canada by a teléphone line. The capacity of this line -
one pair of single conductor wires - is a good example of what modern
communications technology can provide, The entire system can carry up tb
sixteen channels; from Inuvik there will be three toll circults to Yellow-
knife . and southern points in genefal, two to Norman Wells and one to Fort
Good Hope; there will also be two program circuits to carry CBC radio
programs, one»circuit for air traffic contrél, and a voice frequency
carrier'telegraph circuit, which, in itself, can carry fifteen teletype
circuits. This should remove a considerable part of the isolation of a
region in which the only rapid means of communication with the south is,

at present, radjo-telegraphy¥.

* In any discussion of this land line someone, it seems, raises the‘questkm
of why wires were used fathér than a series of microwave repeaters, which
could then carry television, It may not be amiss to observe that micro-
wave systems are designed for bulk transmission; a single system can éarry
six channels, each wiph a capacity of six hundred voice channels - or ovér
two hundred times the capacity of the system presently being built, which'_
seeris quite generous for the foreéeeable needs of the region., A small
microwave system - say one with sixty channels - which was designed for;
the needs of the area would not be large enough t§ carry television, which
needs some six hundred channels, Abart from oﬁestlons of over-design,
element :

there is also the guestxom of cost: a microwave system would cost at least

ten to twenty times what a land line does.

Another famlliar facility in everyday life is the radio. The
liackenzlie Delta has 1ts own radio station, CHAK, at Inuvik, and almost
every family has a2 radio, CHAK, in addition to more familiar types of

000065
programs, broadcasts messages to people in the outlying settlements and
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- on the delta three times a day; thlis makes up, to a certain extent, for
éhe lack ofva more widespread telephone service, _

Apart from these, there is, among the governmental part of the
population, a considerable reliance on two-way radio-telephone - for
example, between the RCMP detchments, between the Inuvik hospital and the
nursing stations throughout the Delta, and so forth. As is well known
" (89), radio telephony in the arctic 1s particularly subject to blackouts
and fading; the services in the Mackenzie Delta are generally in the medium
frequency range and are no exception. On the whole, though, they are
adequate for the required reliability in communication.

The most desirable way in which communications techniques could
improve life among the native population would seem to be the provisidn of
emergency means of communication with isolated cabins, to which we shall
return in the next chapter. By and large, problems associated with the
settlements have been recognized and solved,

7. Food,
F.One of the most obvi~us ways in which 1life in the Mackenzie Delta
does not compare with that in the south is in the matter of food. Even 1ﬁ
‘vegetables
summer, the variety of fresh fmedg in the stores is meagre; what is avall-
able 1s expensive and of pobr quality.’ In winter the situation 1s worse,
Meat 1s also expensive, especiall& outside of Inuvik; an exceptlon to this
is feindeer meat, which can be bought cheaply in the fall. All. food
vrices are hizh. | -

Basically, of“course, this situation arises from the fact that the
Mackenzie Delta is too far north for dependable farming; vegetables have
been grown, on & small scale, at Aklavik. Ft. McPherson, and Arctic Red‘
River, aﬁg}zgttle were kept at Aklavik durine the war (90). Poor soils
and short growingkseasons tend to rule out any form of truck farming,
though, and the labour involved and the availability of cheap forms of
condensed and dried milk make dairy farming an uneconomical venture.,

Nevertheless, it is interesting to note that there has been a 000068
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general decline in agriculture, not only in the Mackenzie Delta; but also.'
in the whole Mackenzie River valley, during the last half century. In
1944, from Ft. Providence north, there were a total of between 50 and 60
acres of gardens and over 100 acres of farms (91); todéy it is difficult
to find land actively under cultivation apart from a few acres at Ft,
Simpson., In 1910 there 1s sunposed to have been even more land cultivated
than in 1944,

One reason for this decline may lie in what can presently be seen
at Inuvik, Most civil service employees thgre elther take the bulk of
their food in standard govérnment rations or buy it wholesale from Edmonton
and have 1t shipped in by barge 1n the summer, 'In addltion, the Inuvik
Naval Base has fresh food flown in twice a month for its personnei and
thelr dependents. The great-majority of the white population, therefore,
is not dependent oﬁ local markets for the greater part of thelir food. .w1th
the present low economic level of most of the native population, they buy
only the bare minimum of food in the markets; thus the amount shipped in
for the white population, which does not pass through the local shops,
represents avsizeable fraction of‘allvthe 1mported food consumed in the
region., Not only are food prices'ﬁigher because of this lessened demand,_
but there is also hardly any incentive to experiment with agriculture.

| Nonetheless, 1t is interesting t§ explore the various methods in

-which technology couldvhelp to reduce the cost of food. At the outset
we note that these apply principally to meats and vegetablés: bulk foods -
flour, sugar, tea - which form a large part of the native populatibn's
purchases from the shops do not at bresent seem amenable to lowering of
prices, except by a reduction in the costs of transport,

The first line of attack is the brute force method, This may most
easily bé summed up in the‘question: 1s it really impossible to grow
sufficlent foods of various types in the Delta to meet local needs? The
answer to thls 1s no; a gteat varlety of vegetables have been grown there

000067
already. In northern Russia, great emphasis 1s put on self-sufflciency




-

Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a l'information

\' 51

in this respect, with a clalmgd large amount of success. The Russian
experiments do not appear to be economical undertakings, though: they use
greenhouses, and often a great deal of artificial light to lengthen the
growing season. As an example, at Noril'sk 300 kxwh per sq. metre of
electric power (in addition to heating) We{éﬁsed to grow 23 kilograms of

tomatoes per sq. metre - or about 6 kwh per pound of fruit (92). In a

- reglon of high electric rates thls would obviously be impractical on a

profit making basis., A more promising approach 1é the use of low grade
heat from diesel generators to warm the ground in which vegetables are
planted. %hir Warming the soll has also beén tried at Noril'sk (93) with
a claimed tripling or quadrupling of the erop, reduction of the production
cost by a facﬁbr of three to four, and the recovery of the capital expen-
ditures in two to three years, The cost and feaslbility of such a scheme
mizght be worth investigating for the Mackenzie Delta, but, at first glange,
1t does not seem too promising; one complication would be, es the author
of the Russian paper remarks, that_"geocryological factors must.also be
considered in the design of soil-heating systems’ in open fields",

Second, we can attempt to cheapen the cost of~bringing food into the
Delta. One'thing here 1s to reduce the costs of.traﬁSport in general; this
has been discussed in the preceding section. A second:is to find the
nearest place where vegetables can be imported on a profitable basis and
1mp6rt them from there., This would seem to be Ft, Simpson, some 600 miles
up the river, where there was an Experimental Station of the Department of
Agriculture for‘many years and where truck gardening on a moderate scale
has recently been undertaken (94), Hére. as to other places on the Mac-
kenzie, it ls presumably necessary to import fertilizer; still, one should
expect the overall cost of the food from there, which need be brought only
600 miles to Inuvik, to be cheaper than that from Edmonton, which must
be brouszht 1700 miles., |

Importing food from Ft. Simpson, however, runs into a curious dif-

ficulty. The vegetables there normally ripen in late August or early 000068
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September. There 1is still ampie time to transport them by barge to, say, '
Inuvik before freeze-up there - which, as we have seen, comes in late Sep-
tember or early October. The barges, however, come from Hay River, which
is still hQO miles farther upstream than Ft. Simpson; the last barge trips
to points north 6? Norman Wells leave Hay River in mid-August, and so are
past Ft. Simpson before most of the vegetables are ripe, This type of
problém can bé solved; it is a question of edonomics and of investigating
and develovoing markets, v

A third way of reducing the cost of bringing food to the Delta is
to lighten the ioad that is transported. Oﬁe,first thinks of dehydration
to.reduce the cost of food; this has long been used with such items as
milk, orange julce, potatoés. and onions. A great deal else is also avail-
able in dehydrated form, but, in genéral, the maiket for foods of this type
1s so low thét they cannot compete with othervkinds; the added cost of |
production is moré.than the saving in freightage would be. |
- Another famililar way of 1ightening preserved foods 1s to freeze rather
than can them, and éo.saving'the welzht of the container. The first
~question here 1é that of preserving the frozen foods after they arrive in
the Delta; this we shall come to shortly. Second, we find that bringing
frozen food to the Delta is an expensive process; it haé to be carried by
refrigerated truck to Hay River and then shipped on a refrigerated barge.
vAs.a result, 1£ costs -~ to bring 100 1hs. of frozen food to Inuvik., When

-we recollect that frozen foods are, even in the south, considerably more

expensive than the séme foods in cans, we see that the small‘saving in

welght 18 not enough to give us a cheaper product in the Delta*,

# In this context we must mention the possibility of preserving food by

treatment with gamma radiation. This method has appeared promising for
several years now; there 1s at preseht concern about long~-term effects
.of such radiation in converting sugars into polsonnus or carcinogenic

substances, It is, of course, most useful for such products as meat ando00069
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butter; as such, it 1s not clear that i1t would have any effect on the
economics of life in the Mackenzie Delta, particularly if large socale

frozen food storage facilities became avallable,

The most satisfactory way of reducing the cost of food seems to be
growing it as near as possible to the Delta. There is then the question
of preserving it. The cheapest and on the whole most satisfactory method
of doing this is freezing. At present there are, however, no generally
avallable ways of keeping frozen foods. It is true that ice-caves, or
holes dug into the permafrost, have been used, mainly for keeping fish,
both in northern Canada and in northern Russia (95) for many years; more
widespread use is advocated from time to time (96). Ice-caves have two
drawbacks: they cannot absorb a large quantity of heat qulckly and main-
tain a below=freezing temperature - in other words 1t is difficult to
freeze a large quantity of food in them -~ and thelr lowest temperature
can be no less than that of the ground where they are dug. As we have
seeﬁ. at Inuvik the temperature several feet below the surface is of the
order of 20° F; this is muqh too high for the long term stofage of frozen.
foods, for which a temperature not above 0° F is recommended.

It would seem possiblg to solve this problem with a comparatively
small amount of study and'experimentation. One»possibility could by the
use of a completely passive systemv(97); This would take advantage of the
fact that there are, in the Mackenzle Delta, sufficlient days of below-zero
weather to freeze some liguid, say a briné, whose freezing point was near
that temperature. This could then be used as a heat sink for an insulated
building for the warmer months of the year,

Another method worth consideration would be to use the ground as a
heat sink to reduce the temperature of a storage plant to 20° F whenever
necessary and then have a mechaﬁical unit to chill it from there to 0° F.

The conclusions drawn from this discussion, then, are that it might

well be possible to reduce the costs of vegetables and such items in theggyeeo
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Mackenzie Delta by combining its 1mportation from some place, like Ft.
Simpson, wﬁlch is comparatively near the Delta and yet has a suffilciently
warm climate to make fairly risk-free farming possible, with the develop-
ment of local means of prcservatioh. say by freezing. This'deserves
further study; furthermore, as we have sald, the possibilities of artif-
'1clélly lengthening the growing season at places 1like Inuvik should be
systematically investigated. Although 1arge—sca1e farming there seems an
unprofitable venturé, this does not mean that the possibilities of growing
food locally'should be abandoned out of hand. They should, rather, be
studied and encouraged to the fullest extent possible. |

| 8. Medical services.

Conside;ing the isolaﬁion of the Mackenzie Delté, the medical_éervices
évailable there seem, to a layman, to be of high quality. This isolation
does, nonetheiess. l1imit medical care in several ways, It is interesting
to explore the usefulness of_modern technbiogy in counteracting this.

‘Medical care in the region 1s'organ1zed around a central hospital at
Inuvik with satellite station - "nursing stétions" - in the smaller settle-
ments, - The Inuvik hospitsal is, by:southern standards, guite 1argé for the
region it serves - it has 100 beds’for the approximately 7000 inhabitants

of the Inuvik Zone#*, It is moderﬁ-and well-equipped: large rboms. good

#* The zone extends east to Paulatuk on the mainland and to Sachs Harbour
on Banks Island, west to Herschel Island and 0Old Crow, and south to Ft,
Norman and Ft., Franklin. It therefore comprises a much larger area than

fhe Mackenzie Delta,

laundry service, full x=-ray facilities and a chemistry laboratory. Oné
technical problem is southern hospitals, an adequate record facility, is
somewhat less troublesome here, slnée the area served is so large that the
native population generally remains inside 1it,

| The nursing stations - within the area covered by this report there

000071
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.one or two nurses, and also have comparatively full equipment, including
x-ray aparatus. Due to the limited distances betwgen the settlements of
the Delta, it i1s possible to get seriously 111 people to the hospital by
aircraft on very short notice,

Broadly speaking, the advantages that technology can offer in such a
situation are comprised in bringing this region into closer toﬁch with the
rest of the world., This, of course, is already done to a large extent:
more seriously 111 patienté and some cases where dlagnosis is difficult
(a total of /I3 for both categories in 1964 (98)) are taken by alrcraft
to the hospital at Edmonton, Technology can help, however, in making
technical advice more quickly available, This might'Be done in several
ways in a place 1iké Inuvik. Due to the small size of fhe population, it
1s not feaslble to have specialists of many types in residence; thus, there
15 no cardiologist; patholozist, nor radiologist 1n’the region., When ex-
pert advice is needed in one of these fields - the 1ntérpretatipn of an
obscure x-ray, for example, the photograph has to be sent to Edmonton by'
maeil., This may mean up to a week's delay, Simiiar problemgigrise in the
1nterpreta£10n of electrocardiograms and with biopsies,

The completion of the land line will offer possible help with many
such problems., Specifically, electrocardiograms are n&w sent over tele-
phone lines as & routine matter (99). The problem of ﬁransmitting X-rays
1s under study at the Walter Reed Army'Medical Center in Washington, U.S5.A.
There they currently transmit x-rays oVeria élosed-circuit television
system linking various parts of the Médical Centre and some other hoépitals
in the area. No difficulties have yet been found either in resolution or
in contrast, In principle, it is possible to transmit X~rays by a facsimile
process; the advantage gain~d by television with its higher frequencies and
broader bandwidth can be considered, in this instance, as the ability to
transmit many pictures rapidly, which is not necessary in dealing with

x-rays. There may be difficulties in using commercial equipment 1in thisooow2
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application; it is this question that is currently under study (100).

In the future, it may be nossible to use similasr means to transmit
inmases of slides in colour for pathology studieS,v Here the principal
Aifficulty at present lies in keepihg fidelity of colour and in bheing sure
that the transmitted image 1ls a true reproduction of the original. In
time, this coan be overcome; meanwhile, the ability to transmit x-rays
would be a considerable advantage.

Another way of using tedhnology to lessen isolation 1is already in
use in the liackenzie Delta: the nursing stations are in é radio net which
links them with the Inuvik hospital. This..of course, conld bhe extended,
and radio contact could be set up between the hospital at Inuvik and one
in Edmonton or elsewhere. ‘On_a smaller scale, this has been done in the
rural district around Albany, New York, snd in other places (101), This
has proved a useful tool for post-graduate trainineg, which, of course, is
an 1mpbrtant mattef in medicine. The benefits of the interchange of
information and experience possible with two-way radio communication have
proved so great that, in one instance at least, television has béen used
(102), with a resnlting increase in the amount of data that can be con-
sidered and discussed,

It wonld be interesting. to 1nveétiqate the value of such programs
further, The end result of exploiting these and similar possibilities
would be to proVide improved medical service in the remotevregidn of the
Mackenzie Delta and, probably, to do this with reduced running expenses;
both these are extremely desirable goals.v |

9. Conclusion.

The various sugzestions for further study that have arisen in the
course of this chapter will be summarized in the concluding chapter of this
report. Here we may look at them from a general point of view, If we
do so, a «eneral pattern anpesrs, Time and time sgaln we have run into
the point that 1ife in the region is expensive, in one way or another,
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observation made earlier that the amenities of life we enjoy in more
.densely populated regions are cheap - or even available at all - because
they can be produced, 2and used, in large quantities. Insofar as this
problem can be solved in ﬁhe Mackenzie Delta, the solution is clear: one
must try to pull the settlements of the region together in as many ways
as possible; one must also try to render the distribution of facilities
“within the area as cheap and as siﬁple as possible,

There are, of course, various areas where specialized research is
needed; determining the possibilities of extending the growing season or
studyling the difficulties to be encountered in an uhderground sewerage
system are but two examples, The broad problem, ﬁhough, is to accept
the fact that the impetus of modern technology lies in taking advantage
of the economies of large-scale production wherever possible, The Mac-
kenzie Delta lé‘a reéion where natural conditions force the dispersal of
the population; to ensure its economic development from a techhologlcal
point of view one must accept this dispersai and find ways of linking
the settlements together so that the advantages oflcentralization éan

still be gained.

000074 |
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So far we have discﬁssed technology as 1t abplies to living in the
settlements of thé Mackenzie Delta. This is not the whole sﬁory; as we
have remarked earlier, a large part of the native populaetion may‘spend _
months at a time living in camps away from these settlements, Although
there 1s a decilded trend.toward living in the communities, any eXploit-
’ation of the available renewable resources will continue to require, in
the foreseeable futﬁre. some iiving in thesge isolated camps, In this,
chapter we shall very briefly discuss some possible ways 1n'wh1ch tech-
nology might make such a life less laborioué and less isolated,

The type of 1ife - fishing and trapping - led at these camps relies
on surface transportation.' The'problems involved here have already been
discussed extensively. All we need dg;Ys remind the reader of the need,
both of some sort of year around transport to relieve the isolation 6f
these camps during freeZe-up‘and.break-up, and of a_cheap. reliable form
of mechanized winter.transport.' |

'l Housing ahd heating are two other subjects we have élready considQ
ered which can be applied equallyfwell to individual 1living. Here we
might only add that the physical sfruéture of the Delta is such that one
_cén get to almost every camp with a quite sizable boat if there were any
desire tb bring materialé‘for building pﬁrposes.

| Another subject of some interest is the provision of better water and
sewage facilities at these camps. Water, as we have seen, is generally
avallable throughout the region., Sewage and waste disposal at an isoiated
place are, natufally, far from the serious problem they are in the settle-
ments of the Delta. Nonetheless, we might note that there are many schemes
for individual sewage disposal systems which have been specifically
designed for a northern environment (103). Some of these might be of use
in making 11fe at a camp mofe strictlyvcomparable with that in a town,

Of more importancé 1s the provision of electricity to one of these

000075
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in small sizes, but they are comparatively expensive to run. Apart from
this there is, as we have mentioned, the intrigulng possibllity of using
direct conversion of heat to electricity. By nature this is an inefficlent
process, The simplest devices - those operating on the thermo-~electric
principle -~ typicelly achieve efficiencies of one to two per cent; more
SOphisﬁicated solid state devices (which produce power at a low voltage
and require conslderable encillary apparatus to be useful) may reach, et
present, 5% to 10%4. The theoretical maximum effielency obtainable is in
the vicinity of 30% (10&), which is no better than the diesel generators
in the Delta communities, so this method is of little use there. But
an individual cabin is another matter, It must be heated; 2 device which
converts a smell paft of that heat to electricity would be a great boon.
Simple calculations show that, on the baeis of a 5% efficlient system, a
stove burning 2% gallons of oil a day could produce 200 watts of electric
mechanical : :
power, This would not run etezzxiza} equipment, but it would power an
electric light and a radio or short-range transmitter. These aione would
ease the isolation and laboriousness of the life, and a more detailed
‘1nvestigation of the practicability of such a system would be interesting.
The availability of such an independent supply»ef electricity would
be useful in developing another means of reducing the ieolation of these
camps., This is the provision of some form of emergency communication,
At present, if an emergency arises at a camp, it may Well be virtuaily
1mposslble.to send out a message for help; it has been suggested (105)
that as people tend to live more in settlements they grow less familiar
with this side of living in 1solatioﬁ; and that this may be a contributing
factor to the decline of trapping and the resultant decline in the cash
economy of the Delta. Serious thought has been given to the problem of
pfoviding emergency radio communication elsewhere (106) but without
conspicﬁous success.
A major problem is finding means of powering such emergency trans-
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with batteries; of course, is ﬁhat they‘cannot deliver much energy when
they are cold; the‘shelf life is also diminished in cdld weather, 1In 6ther:'
words, they are not sultable for providing emergenéy power in places that i l
are unheated for long perlods of time., Here a means for the direct _
conversion of heat to electriéity would seem of great utility, for it
would furhish a means of power that would only depend on getting the stowe xl
' going; and would not deteriorate 1n cold weather;

A second problem that arises in such an emergency service is the
cholce of frequency to uée. Almost every fréquency le subject, in the
arctic, to signal fading and periods of complete blackout (107). Here
the Mackenzie Delta would seem to have a considerablé geographicél édvan-f
tage. With the mountains énd'hllls around the delta, it should be féésible
to select a few sites which would allow line-of-sight communication with

- the whole area and use frequencies in the VHF range. This should provide

minimal trouble.wifh auroral disturbances.

"In short, the most immediate ways_in'which technology could help
life in camps in this region - apart from transport ~vseem to be the
development of a cheap form of provlding‘at least'a small amount of
electriéity and, working with this, of providing'somé form of emergency
commuhications. The above suggeStions are obviously but one way of meeting
.these ends; tﬁe hasic problem remains an'1nterest1ng'requ1rement for

development, -
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In the last two chaptérs we have been concerned with the role of
technology as aﬁ ald in providing the amenities of life, It can make
at least an equal contributioﬁ in the exploitation of renewéble resources;
in a long-term view this 1s probably of greater importance. As we shall
see, the situation in the Mackenzie Delta is such that one can give only
" an outline of these possible technological contributions. This is still
worth doing briefly and forms the subject of the present chapter,

There are three basic renewable natural resources in the region:
forests, wildlife, and fish. They are discﬁssed in detail elsewhere (108);
here we need only observe that, though the region has been known.for 1ts
furs for many years, the fishing and especially the forests are of a fairly
low grade in comparison with what is avalillable in the south, Nonetheless,
from the point of view of the economy of the region, one cannot afford to
dlsregard sny resource when there are so few, and it is necessary to study
how each can be developed to the greatest extent possible,

. The forests of the Mackenzie Delta are unpromising at first glances

the trees are small; grow fairly slowly, and due to the large number of |
. contaln, _

branches near the ground, have many knots. They grexy however, the only

substantial stands of timber nortﬁ of ihe Liard River; as‘such, they are

the nearest source of lumber not only for the Mackenzie Delta but also

.for much of the western:arctic. Professional opinion (109) is that many

of these trees, particularly around Ft. McPherson, are of commercial

value, varticularly, as we have ment;oned before, for building low-cost

housing.

The forestry problems of the area have not been studied at more than
the most superficlal level. It 1s commonly said that trees grow so slowly
in this region that they cannot be considered a renewable resource, but

this does not seem true¥#, At an optimistic current usage rate, it seems

#Thus, the approximate times needed for a spruce to grow to " DBH
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(dlameter at breast height) are: around Ottawa, 80 years; at the mouth of T

the Peace River, 110 years; and at Ft; McPherson, 170 years (110), -

that it would be quite easily possible to rénew the trees harvested in the
region, |
The contribution of technology in this instance, as always, is sub-
t\sidiary to>basic research, In this case, very little is known of the
factors influencing the growth of trees in the region, It is belieVedlthat
a mossy cbver inhibits the seeding of new trees (111), but.the whole ques-
tion 1s closely bound up with the highly debatable matter of ﬁhét factors
determine the éxact location of the tree line (112). Clearly, studies have

to be made first to ascertain the exact influence of the ground covép on

the growth of trees; then technology can help in providing the most fa<
vourable conditions, With due care, there seems no reason why the forests
of the upper Mackenzie Delta should not be used, and used with profit, for
years to come, ‘
trapping

The traditional means of exploiting the other resources are humkimg
and fishing, These are, in a sense, complimentary occupations, As 1s
realized in the Soviet Union (113), it 1s.necessary to combine such sea-
sonal occupétions to»provide'suitabie year-around employment to compete
with other wage<earning occﬁpationé. It would seem that the same practice
should be encouraged in the Mackenzie'Delta,

Trapping, of course, has been a traditional occupation for the last
century; the most common fur-bearingvanimal is muskrat, with mink being
of secondary importance (114), Other animfals -_lynx. beaver, marten -
occur, but are rare, In recent years, with incréased opportunities for
wage employment, trapping has declined:.nonetheless, it remains one of the
principal means bv which money 1s brought into the Delta.,

There are two ways by which technology can help in producing, andr
maintaining, the maximum possible amount of income from trapping. First,

it may be possible, by fairly simple means - building dams and the 1ike 000079
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, to increase the number of muskrat living in the area; This possibllity
was sﬁggested several years ago (115) but apparently has not been inves-
tigated further; indeed, oresent indications are that the muskrat popu~'
lation is decreasing even in facebof the lessening number of animals
tranped (116).

Second, efforts should be made to reduce the.amount of labour assoc-

jated with trapping. One way is by providing better means of transport,
as has already been discussed. In the present connection this would 2llow

ravel easier and farther in a dav, and so to set more traps.ﬂhtie

tke Since muskrat cauaht in traps bring higher prices than those shot
after breakup, this would result in an increase in 1ncome from trapping.

The present way of preparing pelts is quite nrimitive, they are often
damaged or insuficlently cleaned., It might be possible to devise ways of
imoroving this work. This again would lead to higher gquality skins and at
the same time lessen the 1abour spent on trappinm.

' In this connection one should mention the tannery'whlch is to be
Built at Aklavik. This will primarily provide furs for local use, in
handicraft work., It will have clear value in 1mproving the cash basis
of the local economy. |

Fihally, there are the fish, The fish of’the rivers and lakes have
been suzgested as a source of income for yeérs; experiments = hot very
suctessful - have been made in catching and processing whitefish for
exvort (117). o

Even more tﬁan with forests, thé,state of fish as a cohtinuiné
resource 1s poorly known. Little, 1f any, work has been done on the vital
questioﬁ of how large a catch can be taken from either‘the fresh water
or from the ocean,

The situation in the Mackenzle Delta seems similar to that with the
great Russian rivers; there the importance of fisheries at the river deltas

is stressed, althbugh it is realized that they cannot compete in V;olume000080
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with southern regions (118), One way in which teohnology can help is in ,"‘
modernizing methods of fishing; in the Mackenzie. as in Russla, these are
sti1ll primitive. Another is in aiding 'to learn more of the detailed habits f_
of the fish and so improving oatehinp efficiericy. Sonsr is widely usged
in commercial fishing to looatesohools of fish; another possibility pX:}
the use of divers or manned submersible vessels to help in this study.

It seems that within a very few years it should be possible to
harvest fish scientifically as a oontinuing croonk. First. of course,
the amount that can be harvested without depletion of the stocks must be
known, as also must be the moet efficlent way of maintaining this stook.v
Then teehnological-aids-may be developed tO'catoh the desired nunber with
a minimum of effort.' The generaliapﬁroaoh may  be seen in the case of tuna,
Here 1t has been found that this_speei'es of fish tend to'congregate over !
underwater hills where there 1s a natural flow of nutrient. As the tuna
lgrow, they tend to move to a hill whose top 1s farther below the surfaoe.
.They can be kept in the vicinity by . improving the flow of nutrient; there
_are also grounds for expecting that within ten to twenty years it will ‘be
possible to keep them in electronio pens, If thils oan be done, and means
can be devised for moving them from one pen to another. then we can hope
to have oommeroial fishing in much the same way as, on a far smaller soale,
trout are now raised in fish hateheries.., | ‘

It'is, of course. open to question whethervthe MackenZie Delta could
supoort fisheries on the scale that such, presumably costly, equipment
would require to be eommerciallv feasible. Nonetheless the point remains
clear: with detailed knowledge of the habits of the local fish, and by
' making.use of techniques and avproaches developed elsewhere, it may
be possible; in the future, substantially to increase the income from
fishing, This may well be the furthest off in time of any of the methods
of exploiting resources we have mentioned, but it also may prove the

most profitable; 530mm81¥u
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Throughout thais report we have noted subjects that might provide interesting

opportunities for “urtior study. As a conclusion, we shall list these in one
places 1Most of them ean he srouped under three general headingse: studies where
sone +oohn070~Lcn7 research or development seems to be fequired; studies of
matters where the technoloxj,al problems seem fairly well understood but where
the economic feasibility is of interest (these, of course, may require a minor
amount of engineering experimentation to provide a sound grouhdwork for estimates);

and subiects where basic scientific resesarch seems needed.

u

In the first catecory, a few points have come up where existing technological

-

research and devclomment. scer inadequate:

1) Certain points ahout insulation materisls are not clear. Tt would be
weful to lmow the long term_properfies éf local mosses as insulators. Similarly,
Inowledge of the long term resistance of such materiéls a3 expanded polymerized
plaotxco Lo moisture would be of value in the possible design of Lndcrcround .
utilidors.

2) Experiencé seems to be lackinﬁ on ways ol cbnstrudting pa&ed roads on
silt and permafrost, as occurs at AklaV1k, WJth the use of a mi nlmnm.of imported
materials, | N

3) Develonment of a comfact, reasonébly‘éfficient‘device to convert heat
~to electricity with a useful amount of power genera toﬂ would be valuable,

It) Technological aids_to thq exploitation of the renewabie resources are

neededs This would include possi ib1e T ways of increasing the muskrat popul avion,

ways of encovraging the growth and secding of trees, and ways of increas the

‘O

efficiency of catching fish,
S) The extent of the problems facing the use of wasbe heat to warm the
ground for agricvlturel nurposes wovld be fully investiated.

6)  Oversnow and year-around vehicles form a continuing and difficult
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VI

‘subject for technological research.

Second, we have subjects where the emphasis is primerily on the economics

\

of the sitnation:

7) The nracticability and usefulness of freezing plants, either passive
or using the sround as 2 heat sink,‘should be studied.

8) The henefits and disadvantares of the use of electric transmission
lines between some or all af the settlementé should be investigated'more fully.

9) The long term notentialities of a hydro-electric installation should be
studied.

10) The costs and probablevéffects of a network of roads or winter roads

within the region, as well as those of a road or winter road qiving.access to the
region from the south, should be considéred in some detail.

Third, we have come across two main fields where basic research is needed:

1)) Torestry. The mechanisms influencing the seeding of trees are not fully
understood. This, as we have seen, seems closely bound up with the question of
the detailed action of a moss cover on a forest.

.. 12) Tish, Detailed knowledge of the extent of the stocks of fish, their rate

of renroduction, and their habits are essential to any sensible attempt to exploit .

'bhe}'ﬂ .
. .

Tinally, there are, as always, a few subjecis which do not fit into the above

)

scheme, but still deserve further consideration:

13) Tt would be interesting to investigate the possibilities of the improved
comnunications facilities that will soon become available to improve medical
services,

1h) Ways should be found to encouvrage the local market for fresh food; and

15) * Means should be sourht to encourace local housing construction.

e

I'Y
Py
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‘Such a list is; of course, not cohplete, and the subjects mentioned
are of vastly dii‘feriné impért_ance.‘ Tt serves, however, to indicate the
< variéty of problems and the vdegree of imagination required in the man who
has tﬁe spirit to help .deVGlOp a region as fascinating and as forbidding as

the Canadian Arctice
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‘Department Ministére
of Northern Affairs du Nord canadien et

ﬂ/{)/lcﬁ
R 0.
N

and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

DIRECTGR " Ottawa 4, April 29, 1966,

/5
our file/ notre dossier ) ? — 3
your file / votre dossier /d 0

N.D,R,C. Preliminary Phase Report

In your memorandum of April 3 you asked me to comment on Mailhot's report to
the N.C.R,C. entitled "Community Structure" - Inuvik - Summer 1965". A report
of this kind needs to be studied at length to fully appreciate its comments,
Much of the information in it is germane to virtually all disciplines offering
services of one kind or another in the "Inuvik communities", I have not been
able to give it the time it deserves, My comments, therefore, will have to be
favoured accordingly. I hope I will have the opportunity to study it at
greater length later,

By way of general comment, I think the report is a good one., Considering the
short time allowed to do the study, the breadth of the subject and the limited
number of staff involved, it is a wonder that the researcher was able to
accomplish so much, I have only a few criticisms to make and again these are
based upon a rather superficial first reading.

The first part of the report may pose some problems in terms of confidentiality,
depending upon the Centre's plans for its use and distribution., A very thin
_veneer of animosity protects the identity of several leading figures at Inuvik,
particularly among the religious communities., This veneer could easily be
chipped off, depending upon who sees the report. Virtually, anyone at Inuvik
could identify the characters concerned, This is not a problem, if N,C.R.C,
plans to restrict circulation, However, if the Centre intends to distribute the
report widely, then I believe there is an ethical problem at stake for the
researcher and for the Centre, Apart from the matter of ethics, however, this
part of the report could create misunderstandings or possibly animosity if by
chance or by design it were to fall into the hands of those who figure prominently
in it,

The only other comment I have to make at the moment has to do with the
recommendations which follow upon the basic conclusion that Inuvik is in fact
two communities, I got the impression from reading the report only once that
the dicotomy which exists is for all intents and purposes irreperable, The
recommendations for a future course of action appear to be directed exclusively
to the "northern oriented" community, The "non-permanent white' community seems
to be written off all together, If this first impression is correct, then I can

eece 2
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only say that I do not agree with it, It would seem to me that an effort
should also be made to bring about changes in the attitudes of this group.
Perhaps, one way of doing this would be through an adult education program

at the local level to complement the program to be designed for the "northern®
groups as well as through discussions at a higher level in Ottawa among the

federal departments concerned,
F‘;,Z é %e?ville R

Chief,
Welfare Division
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] “epartment Ministére 6)/

of Northern Affairs du Nord canadien et

and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

CANADA

DIRECTOR Ottawa 4, April 21, 1966.

/
our file/ notre dossier 1009-3"16

your file/ votre dossier

M.D.R.Pl. - Preliminary Phase Reports

— In acci;?énce with your request of April 13, I attach comments on the three
Northerr Co-Ordination and Research Centre reports on the Mackenzie Delta.

W' (M
. J.W. Evans
.~~~ Chief,

Industrial Division
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Mackenzie Delta Research Program Reports - 1965

General Comments:

The reports make good general reading. However, too much time is
spent in dealing in generalities. The need for comprehensive
background research is apparent in all of the reports.

There is too much repetitiveness. The fault appears to be an
organizational one. One feels the researchers were capable of
more organized research. There appears to have been a need of
co~ordination in the program and between authors.

The geographical limitations of the reports appear to be too
narrow. Accurate descriptions of the inter-relationships between
man and his environment fail through limiting the studies to the
delta proper.

The reports can scarcely be termed action reports; however, this
does not appear to be one of the goals of the program.
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The Mackenzie Delta - Its Economic Base and Development

| Comments:
1. Insufficient detail.
2. Boundaries of the study were too limited. There is
insufficient concern with inter-relationships of man
and his environment existent in the lower Mackenzie
region.

%. The settlement base is insufficiently dealt with, partic-

ularly in connection with economic activities.

L, TForestry - No use appears to have been made of the

Forrestal report.
- No maps were used to show logging sites, etc.
- Statistical information is insufficient to
accurately gauge the costs of production.

5. Trapping - Maps are inaccurate.

- Not enough detail given regarding the costs

of trapping. '
- No figures shown for average income from trapping
~ No information given on techniques of trapping

6. Fishing - No indication as b what species are available -

when they are available and what marketsexist.
either locally or elsewhere.
- Insufficient data given on costs of harvesting.
- Insufficiént attention paid to problems of local
needs versus commercial fishing.

7. Employment - No attention paid to means of expanding employment,
nor concerning employment in terms of the social
milieu. '

- No attention paid to factors affecting employment
such as welfare, education, social background, etc.

8. Population - Present economic status of the population not shown.

-~ No indication of the potential of the region to meet
expanding needs of the population, nor of the potential
of the population to adapt to social and technological
change.
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Domestic Economy of Native People - Mackengzie Delta

Lack of detail - too generalized
Failure to comment adequately on the social milieu.

Description of the modified subsistence economy is
inadequate.

No attention paid to the place of settlements in
the domestic economy.

As a general commentary, the report raises a number

of gquestions which could have been answered in the report.
There are in existence a number of reports dealing with
the native people of the Mackenzie Delta. The findings
of these reports have not been incorporated in the report
and have received very little attention on the part of the
author.
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Technology of the Mackenzie Delta

L.

The report is interestingly written but it is more of
a resumé of the current use of mechanical equipment in
the Delta. Too much space has been given to general items.

There is a lack of background material. There are a number of
reports of extremely high calibre in existence in respect to
technology.

Although the report is titled "Technology of the Mackenzie
River Delta', the author has not really come to grips with
the subject of applying technological solutions to the
problems of the Delta.

The recommendations are inconclusively developed.
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s
DIRGCTOR Ottava &, April 21, 1966.
1009~3-16

H.D,R.P. = Preliminory Phuse Reports

— In accordence with your request of April 13, I attach comhents on the three
Niorthern Co~Ordination and Resenrch Centre roports on the Hackenzie Delta,

Original signed by
k A. M. MILLICAM

J.H » EYBBQ
Chief,
Industrial Division

A.F. Flucke/jp/h
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Hackenzie Dolte Research Prepran Reports -~ 1965

General Comments:

The reports make good genoral resding. However, too such ticme is
spent in dealing in generalities. The need for comprehensive
background research is sppuarent in all of the reports.

There is too much repetitivenens. The foult appears to be an
organizational one. OUne feels the resecrchors were capnble of
more organized research. There appears to have boen & need of
co=ordinntion in the program and botween authors,

The geographical limitations of the reports appear to be too
narrov. Accurate descriptions of the inter-relationships between
san and his environment fall through limiting the studies to the
dolta proper.

The reporte can scarcely bo termed action reports; howevor, this
does not oppear to be one of the goals of the progrenm.
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The Mackenzie Deltn ~ Ite Economic Bame and Development
)

Comments:
1. Insufficient detafl.

2. DBoundaries of the study were too limited. There ic
insufficiant concern with inter-relationships of man
ond his environment existent in the lower Hackonzie
region.

3+ The sottlement bame 45 ingufficiently deoslt with, partic-
ularly in connection with economic activities.

L. Porestry - tlo use appears to have beon made of the
Forrestal report.
= No maps were used to show logging siten, otc.
« Stotistical information is insufficient to
socurately gauge the costs of production.

S« Trapping - Haps are inaccurata.
- Kot enough detoil given regarding the costs
of trapping.
~ No figuren shown for average income from tropping
- Ho information given on techniques of trapping

6. Fishing - No indication os © what species are availoble -
*  when thoy arc availeble and what arketsexiaot
oither locally or olsewheres.
-~ Insuflficient data givon on costs of harveocting.
- Inoufficiont sttention pnld to problems of local
needs versus comrercisl fiohing.

7+ Employmont ~ No attention paid to means of expanding employront,
nor concerning employmont in terms of the cocial
milieu.
-~ No attention puaid to factorsp affecting employmont
such as welfare, education, social background, etc.

8. Population - Present economic status of the population not shown.
~ No indication of the potentiel of the reglon to ceet
expanding needs of the population, nor of the potential
of the population to adopt to sociel and technologlcal
chango.
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Domestic Economy of MNative People - lackenzie Delta

1. ; Lack of detail ~ too generalized

Qe
1 3o

4,

Se

Feilure to comment sdequately on the social milieu.

Dasoription of the madified subsistence economy in
inedequete.

No attention pald to the place of cettlementn in
the domestic economy.

Ag o general commentary, the report roises s nucher

of questions which could hove been answered in the report.
There are in existence a number of reports doaling with
the native peoople of the Mackensle Delta. The findings
of these reportis have not been incorporated in tho report
and have received very little attention on the part of the
author.
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fochnology of the Mackenzio Dalta

1. The report ie interestingly written but it i= more of
a\roguﬁé of the urrent uss of mech#nical equipment in

the Delto. Too much apoce has been given to genersl items.

2. There is & lack of background materiel. There are & nurber of
reports of extremely high calibre in existence in rospoct to
technolopy.

3. Although the report is titled "Technology of the MHackensie
Rivor Delta", the puthor has not really cowme to grips with
the ocubject of applying technologieal solutions to the
problems of the Delta.

4, ‘The recommendations are inconclusively developod.
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)epartment Ministére
of Northern Affairs du Nord canadien et
io%esources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

A e‘ CHIEF, INDUSTRIAL DIVISION . Ottawa 4, April 13, 1966.
% o | yod sl Send
/' /’W M ? ?w ’ 64 : our file/ notre dossier 10@_3_16
: , M your fLI(/ﬁtve dossier

- M.D.R.P, =~ Preliminary Phase Reports

You will see from the attached copy of a memorandum dated April 6th from

Mr. Kerr of the Northern Co-Ordination and Research Centre that he would

like to have our comments on the draft reports of the four studies under- |
taken last summer in commection with the preliminary phase of the |
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on
a third report, All three reports are attached as follows:

1. Domestic Economy of the Native Peoples,
Mackenzle River Delta, N.W.T.
by Derek G. Smith

2, The Mackenzie Delta - -
Its Economic Base and Development
by John Wolforth

3. Technology and the Mackenzie River Delte. -
by Paul Fenimore Cooper, Jr,

Would you please arrange to have these reports read carefully in your Division
with Mr. Kerr's questions in mind and let me have your comments if at all
possible by April 2lst. I would ask that you w‘w\{i‘g&@—{d
paper entitled "Technology and the Mackenzie River Delte® so tha you could
pass it to Mr. Yates for comments by the Engineering Division which I would

like to have by April 2lst. I am sending a copy of this memorandum to w‘f""’“’
Mr. Yates so that he will be expecting to receive the paper from you.
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previous to the Research Planning Conference of February 28 and il
O J
larch 1, preliminary draft coples of reports for the four studies
undertaken last summer were sent to you. DBefore final editing and
publication of these reports, it would be very helpful to us if we
- could receive from the Sranch any comments sbout Lhem you wish to
make regarding particularly:
; (a) 'The validity of quantitative or - \
: qualitative data presented.
1]
1.
. (p) Areas of tl.e reports needing explanatbory
expansion (within the 1imits of the data

available).

(¢) Any relerences to family or personal matters -
which you Teel mirht be uniair or nisleading.

shortly to arrange to discuss

T shall be getbing in touch with you
further the ways in which our research can better assist northern.

~administrat ion.

/
Al Rerr

for Chief,
Horthern Co~ordination and

Research Centre.
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Department Ministére
of Northern Affairs - du Nord canadien et
and National Resources Northern Administration Branch des Ressources nationales Ditection des régions septentrionates

OTTAWA 4, April 20, 1966,

aur file/ notre dossier 1009-3"16 /

your file / votre dossier

M.D.R.P. - Preliminary Phase Reports

In your memorandum of April 13th to the Chief of the Industrial Division,
with a copy to me, you asked for my comments on the draft report entitled
"Technology and the Mackenzie River Delta" by Paul Fenimore Cooper, dJr.

In general, I find this report to be quite useful in that it sets out
those areas where further investigation might be done. The points I list
below may be of some value to indicate areas of the report that could be
expanded or perhaps to present some other ideas that the author might like
to investigate and comment on in the report.

The author comments on the amount of heat that is wasted by the diesel
generating units. I certainly agree that this wastage exists and while we
have experimented with various ideas to make use of it, we have often found
it to be quite a complex and costly operation. There seems reason to
believe, however, that the difficulties now encountered in using the waste
heat to heat buildings might not be encountered were this heat to be used in
conjunction with utilities. It also seems possible that a more efficient
heat exchange process could be obtained from a gas turbine generator as
opposed to a diesel generator. What I am thinking of here is that the heat
needed for water pipelines could be obtained from this source.

The author states that only gas turbines in a large (3,000 kilowatt) size
are now available, This is not the case. Thirty horsepower turbine
generators are readily available and have, I believe, had a great deal of
success on the Newfoundland coast, 4

On page 24 of the report, the statement is made that thres or four men are
required to operate a diesel generating plamt under 250 or 300 kilowattis.,

I do not think this is correct and I think that such a plant can be operated
semi-automatically with one man only. The author has, of course, extracted
his information from the operations of N.,C.P,C. If he were to examine,
however, some of the D.0.T. and even some of our own operations, he would find
that it is possible to operate with a smller staff, provided certain risks
are taken,
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The author concludes that underground piped sewer and water systems in
permafrost are not practical. We feel that they are indeed practical and
are proposing to experiment with them. The disadvantages of an above-
ground utilidor are severe and I think we should do everything possible to
get underground. The U.S.S.R. has installed utilidor systems underground
in permafrost areas.

Mention is made of the potential health hazard of the plastic bag. A useful
area of research might be to develop a plastic bag which would dlslntegrate
under bacteriological action.

The author feels that greater use should be made of log houses. Our
experience and the experience of most northern people has been that these

are not as economical to construct for equal performance as frame houses.

Our conclusion has been that we would be better to develop a lumber industry
in the Delta to produce dimensioned lumber for comventional housing
construction, rather than encourage the construction of log housing, If the
author could expand his reference to this with some statistical data, it would
certainly be of interest. '

In the matter of communications, the author does not mention the use of
satellites for television broadcast. It might perhaps be worthwhile to
expand a little on this as many people have expectations that it could become
a reality within the next five years.

In connection with the provision of food, the author does not mention the
freeze-dry process, which might perhaps be referred to. In this connection
also he refers to the use of a heat sink. Such a heat sink as referred to on
page 55 was constructed at Tuktoyaktuk, The author might like to find out how
it performed.

As I said above, I find the report generally to be quite a good one, covering
most of those subject on which research would be desirable., I do have opinions,
however, on which of the projects would be of the greatest. value, but I am not
expressing these at this time until the final report is available for comnent

Englneerlng Division,

000107



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'accés & linformation

DR
e,
f®

DIRECTOR OTTAWA 4, April 20, 1966,
1009-3-16
M.DR,Pe - Preliminary Phase Reports

In your memorandum of April 13th to the Chief of the Industrial Division,
with a copy to me, you asked for ny comments on the draft report entitled
"Technology and the Mackenzie River Delta" by Paul Fenimore Cooper, Jr.

In general, I find this report to be guite useful in that it sets out
those areas where further investigation might be done. The points I list
below may be of some value to indicate areas of the report that could be
expanded or perhaps to present some other ideas that the author might like
to investigate and comment on in the report.

The author comments on the amount of heat that is wasted by the diesel
generating units. I certainly agree that this wastage exists and while we
have experimented with various ideas to meake use of it, we have often found
it to be quite a complex and costly operation. There seems reason to
believe, however, that the difficulties now encountered in using the waste
heat to heat buildings might not be encountered were this heat to be used in
conjunction with utilities, It also seems possible that a more efficient
heat exchange process could be obtained from a gas turbine generator as
opposed to a diesel generator. What I am thinking of here is that the heat
needed for water pipelines could be obtained from this source.

The author states that only gas turbines in a large (3,000 kilowatt) size
are now available, This is not the case, Thirty horsepower turbine
generators are readily available and have, I believe, had a great deal of
success on the Newfoundland coast,

On page 24 of the report, the statement is made that three or four men are
required to operate a diesel generating planmt under 250 or 300 kilowatts,

I do not think this is correct and I think that such a plant can be operated
semi-automatically with one man only. The author has, of course, extracted
his information from the operations of N.C.P,C, If he were to examine,
however, some of the D.0,T. and even some of our own operations, he would find
that 1; is possible to operate with a smller staff, provided certain risks
are taken,

A.B. Yates:mab
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The author concludes that underground piped sewer and water systems in
permafrost are not practical. We feel that they are indeed practical and
are proposing to experiment with them. The disadvantages of an above-
ground utilidor are severe and I think we should do everything possible to
get underground, The U.S.,5.R. has installed utilidor systems underground
in permafrost areas.

Mention is made of the potential health hazard of the plastic bag. A useful
area of research might be to develop a plastic bag which would disintegrate
under bacteriological action.

The author feels that greater use should be made of log houses. Our
experience and the experience of most northern people has been that these

are not as economical to construct for equal performance as frame houses,

Our conclusion has been that we would be better to develop a lumber industry
in the Delta to produce dimensioned lumber for conventional housing
construction, rather than encourage the construction of log housing, If the
author could expand his reference to th:ls with some statistical data, it would
certainly be of interest,

In the matter of communications, the author does not mention the use of
satellites for television broadcast. It might perhaps be worthwhile to
expand a little on this as many people have expectations that it could become
a reality within the next five years.

In connection with the provision of food, the author does not mention the
freeze-dry process, which might perhaps be referred to. In this connection
also he refers to the use of a heat sink, Such a heat sink as referred to on
page 55 was constructed at Tuktoyaktuk, The author might like to find out how
it performed.

As I said above, I find the report generally to be quite a good one, covering
most of those subject on which research would be desirable. I do have opinions,
however, on which of the projects would be of the greatest value, but I am not
expressing these at this time until the final report is available for comment,

. B

A.B. !‘te"
Chief,

Engineering Division,
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@ - Ce.Cs Chief, Engineering Division

-Department, 5 Ministére :
of Northern Affairs du Nord canadien e:t . | .
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

our file/ notre dossier 1()@-3-‘16

your file / votre dossier

M.D.R.P, - Preliminary Phase Reports

You will see from the attached copy of a memorandum dated April 6th from
Mr. Kerr of the Northern Co-Ordination and Research Centre that he would
like to have our comments on the draft reports of the four studies under-
taken last suamer in conrection with the preliminary phase of the
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on

e third report. A4ll three reports are attached as follows:

l. Domestie Econony of the Hative Peoples,
Mackenzie Eiver Delta, N.W.T.
by Derck G. Smith X

2. The Mackenzie Delta -
Its Economic Base and Development
by Joln Wolforth

3. Technology and the Mackenzie River Delta
by Paul Fenimore Cooper, Jr.

Would you please arrange to have these reports read carefully in your Division
with Mr, Kerr's questions in mind and let me have your comments if at all
possible by April 21st. I would ask that you give priority to the third

paper entitled "Technology and the Mackenzie River Delts® so that you could
pass it to Mr. Yates for comments by the Engineering Division which I would
like to have by April 21st. I am sending a copy of this memorandum to

Mr. Yates so that he will be expecting to receive the paper from you.
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Previous to the Research Planning Conference of February 208 and e
March 1, preliminary draft copies of reports for the four studies
undertaken last summer Were sent to you. Belore final editing and
publication of these reports, it would be very helpful to us if we
could receive from the Branch any comments about them you wish to

male regarding particularly:

(a) The validity of quantitative or
qualitative data presented.

(b) Areas of the reports needing exnlanatory
expansion (within the limits of the data
available).

, . (¢) Any references to family or personal metlers
' which you feel might be unfair or misleading.

T shall be getting in touch with you shortly to arrange to discuss
pPurther the ways in winlch our research can better assist northern
administration, ?

Ao/ Js Kerr

for Chief,
Northern Co-ordination and
Research Centre.
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Technology and the Mackenzie River Delta

Paul Fenimore Cooper, Jr.

This is a draft copy of thls report. It

is incomplete and all conclusions are to

be regarded as only tentative, It is not
to be quoted or referred to in this form

without the author's express approvale
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The Mackenzie Delta i1s set apart from the rest of northern Canada
in meny ways. To the casual visitor, the most obvious 1s the variety of
scenery he finds in a comparatively small area: the typical low delta
country of channels, islands, and lskes is bordered on the one side by
a line of hills, on the other by the Richardson Mountains - Mackenzie's
"snowy mountains" (1) - which afford the traveller a landmark for many
miles. The forests at the head of the delta give way, in the north, to
gently roiling tundra. Thus, within an area of perhaps fifty by one
hundred and fifty miles one can find - in addition ﬁo the ever changing
river channels - spots strongly reminiscent of the f?rests of the Canadian
shield or 2f the barren mountains and stretches of arctic coast which are
typical of many parts of the Canadian north. 3
Again in comparison with other parts of the Canadian arctic, this
area 1s one of the richest in renewable resources. The delta proper is
an excellent habitat for muskrat and, to a lesser extent, beaver; the
tundra to the east has supported herds of reindeer for over thirty years,
There are fish and small.'though useful, stands of timber. Although these
seem too scanty for the neéds of the local population, they make the
area a good first site to test possibilities of northern development,
Here one can find almost all the:problems which occur in living in the
arctlc and sub-arctlc parts of Canada while the relative abundance of
resources may make it éasier to create an environment at least comparable
to southern regions in its amenities here than in thé more desolate regions
farther to the east,
The basic problem of life in northern Canada can be summarized in the
words "low standard of living". The resources of the country favour a
nomadic life of hunting, fishing, and trapping, which was led by the

native population for many years. This way of life has proved virtually

‘irreconcilable with aspirations to enjoy the labour-saving features that

characterize present-day 1ife in the south. An impasse has been reacm&%ﬂ5
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which seems most difficult to resolve,

In such a situation. a man with scientific training naturally hopes ;
thét the various scientific and technical disciplines can offer some help. \
The "easier life" of the south 1is dependent, in almost every action, on
the advances science and techhology have made in the last century. Exper-
iehce_has also shown - as with the DEW line and the Joint Arctic Weather

Stations -« that it is possible to transfer many of the advantages of life

in the south into an arctic environment. As yet, however, this has been
successfully done only in circumstances where money can be 1ibefé11y

spent, both iﬁ the original development of the site and in 1t3vmaintenancé.
Such conditions may arise 1n military work or in the exploltation of a
varticularly valuable mineral deposit, but without some such strong reason,
there can be no justifiéation for the continuing expenditure of large

sums of money to maintain a semblance of southern amenitiles,

In the writer's view. this is the problem posed by a region like the
Mackenzie Delta: with present knowledge, with present resources; one can
only hope to maintain a standard of 1living comparable with the south
through a continubus underwriting o???gcilities. Thefe are two ways in
which science can help solve this problem. First, there must be the con-
tinuing search for ways of providing, both cheaply and in small amounts,
the facilities which we in the south take almost for granted. This, of
course, runs counter to muéh of southern development; to take a single
example, much of the economy of electric power arises from the fact that
the demand for 1£ 1s so huge that 1t is feasible to build large generating
stations, Second, it is necessary to exert constant efforts to develop
all vposslble renewable resources, unpromising as they may seem, We |
believe that continuing, hard, imaginative work in both thesé directions
" forms the only way in which any isolated region like the Mackenzlie delta
'can attain a higher standard of living énd take its place as a self-
sufficient part of the country.

000116
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aelta from this point of view. In brief; we shall first survey the natural
and social features of the area, for these determine the course of aﬁy
technologlcal dévelonment. As wlll be seen, although native life has
.centred more and more on the settlements, there 1svst111 a considerable
amount of time spent in isolated camps; in subsequent sections we shall
consider these different ways of iife and try to determine directions 6f
‘study and research which micht result in making them more comfortabie and
more economic., Finélly, we shéll return to the question of renewable
resources to see if there are any obvious means by which technology might
ald in their utilization. |

Due to fhe'breadth of thé subject, it is impossible for any one person
to give more than a superfiéial summary in dealing with most of the prob-
lems that arise; due to the basic nature of most of the inhabitants' needs,
it is difficult to produce any particularly original suggestions, The
author hopes, nonetheless, that it is useful at least to bring together
into one place many of the problems that arise in trying to provide, in
this part of the north, the‘amenitles that technology can offer and that
his work may be useful as an introduction to more comprehensive and more

immediately useful studies,

000117
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3 The delta of the Mackenzie River is the seventh or elghth largest

in tﬁe world (2): it extends about 150 miles from 1ts head, at‘Polnt
Separation. to the coast of the Arctic Ocean; at its widest, it is some

100 miles wide. There are three settlements on.the delta itself: Innvik,

the present administrative centre; Aklavik, the formér administrative
‘centre and, originally, a.trading post; and Reindeer Station, the head-
quarters for the reindeer herding project.

In the present study we shall céll a somewhat larger area "the Delta®
and incdude three more settlements which do not lie on the true delta.

Two of these arevto the south: Fort McPherson and Arctic Red River. lying
" on the Peel and Mackenzle_Rivers. respectiveiy. above Péint Separatioh.
The third, Tuktoyaktuk, is to the north, and is on the éoast some twenty
miles to the east 6f the mouth of the East Channel.' In doing this, admit-
tedly, we violate both geogréphical unity (théugh McKay (3) holds that
Richards island’and the Tuktoyaktuk Peninsula are remnants of older, pre-

glacial deltas) and any anthropological unity#. Nonetheless, by arctic

-

* We of course have both Indians and Eskimos present already in Inuvik,

but in a more mlked,mllieu than the Indian settleﬁents of Ft. McPherson and
Arctic Red River or the Eskimo one of Tuktoyaktuk. In particular, Smith
(4) emphasizes the anthropological difference between the Eskimos of

Inuvik and Aklavik and those of Tuktoyaktuk.

standérds the six seitlements are quiﬁe close together, 'For‘many purboses
they already are treated as a unit, as‘with air transportatibn, in which

the main air service from the south goes to Inuvik alone, with the other
settlements being‘fed frdm'there by a local service., We shall come across
others; as we shéll see, this closéness may also help the overall develop-
ment of the aréa in the future, .
| Returning.for the moment to the geographical delta, we can see on a

: 000118
map that although it has some of the familiar trianesular shape of a del |
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,Eh@ne is not: the typlcal extension of sedimentary deposits into the
ocean, such as 1s found.-for example, in the Lena or Mississippi Deltas,
This seems due to a rather low rate of deposition of sediment, which
Camsell (5) attributed, at least.in part, to the large lakes in the
Mackenzie River drainage system acting as settling basins,

On closer examination, however, we find that the true modern delta
15 not triangular in shape either. Its gouthern end is not polnted;
but quite broéd. fof it 1s formed by the junction of the Peel and Mackenzle
valleys, and, in fact, the sediments carried by the Peel River have
contributed substantially to the formation of this part of the delta (6).
The southern half of the delts is confined between the mountains on the
west and hllls and rolling uplands on the east, and is of glmpst constant
width. North of the Caribou Hills, and séparated from theg?%i—a small
channel, is Richards Island; the eastern part of this consists of older
sedimentary formations with a more rolling topography than the modern
delta and again limits it on the east, Thus we find that in fact true
"delta country“'is cbnfined to an almost rectangular strip, somé thirty
to forty miles wide, which gradually curves westward as oneé goes down-
stream and to a small subsidiary delta between Richards Island and Kitti=«
gazult at the mouth of the East Channel. |

fhe natural conditions of this area that affect engineering tech-
niques and, more broadly, tecﬁnological development, fall into two broad
classifications: the soils and the weather. The nature of the land is
important, obviously, in any cénsiderations of road-building or general
construction; as is well-known, the Méckenzie Delta offers a variety of
problems in this connection, |

In the first place, the low lands of the modern delta are, as one
would expect, almost entirely silt. The whole recion, moreover, is
singularly lacking in snitable materials for construction. There are a very
few few small riverine deposits of gravel in the delts, of which that at+

1000119
Point Separation is the main example (7). The paledzoic outcroppings at
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Inuvik are/overlaln. farther south. by fine-grained glaclal deposits;-
the same situation occurs in the Caflbou Hills. The older pleistocenp
deposits of Richards !sland and around Tuktoyaktuk are again fine sand or
boulder clay (8). The gravel beds at Inuvik are the most extensive known
in the area; even these do not extend the eight miles from the settlement
to the airport(?).

Lack of materials is not the gnd of the problems any construction must
face in this regloh; in common with most 6f the rest of northern Canada,
the whole delta region 1s.underlain by permafrost. The depth to which the
ground ‘is ffozeﬁ is large - a measurement ﬁf about 500 feet has been
obtained on Richards Island (10) - and the depth of the "active layer", or
of summer thawing, 1is smali. being, in typical undisturbed areas, about
one to two feet (11). |

" Under certain conditions - in particular, when the bearing strength
of the soil 1is the-same whether 1t 1s frozen or thawed - the presence of
perma_frost can be‘neglected.' This, unfortunately, does not happen in the
Mackenzie Delta, At all the settlements the amount of water in the soil
is large; freqﬁently it appears as "ice lenses", or large buried masses of
practically pure ice. In such cases, thawing can lead not only to a loss
of bearing strength, with éonsequent settling of any structure, but also
to a more drastic slumping of the soil. Heat to do this can be transmitted
into the groundvin various ways; the two most obvious are constructing a
heat sourcé. such as & building, in contact_with the ground or disturbing
the natufal cover of vegetétion. ‘Removal of this last disturbs the thermal
balance at the surface and leads to a considerable increase in the thick-
ness of ﬁheAactive layef; at Inuvik this increase is to about --" (12).
One of the basic'pfoblems of constructioh in a region like the Mackenzie
Delta is the preyention of any such transfer of heat,

In Fig. 1 .we sﬁow the variation of,grouﬁd temperature with depth at
‘a site in Inuvik where the grouﬁd cover has not been disturbed (13)., One

000120
particular feature should be noted here: the fact that the mean ground
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temperature, even just below the surface, 1s noticeably higher than the
mean annual air temperature (about 15° F). This difference also occurs in
other parts of the world; it arises primarily from the enhanced ability of
the soil cover to obsorb and transmit heat in summer, when it is wet, arad
followed by its increased insulsting ability in winter, when it is not only
dry but also covered by snow, As we shall see, this temperature difference
‘can be troublesome in making use of the ground as a natural refrigerator;
it could, in theory, be put to practical use as a source of heatAin the
wihter. but it is hard to see how this could be done economically.
Thg}ggggin of the permafrost layer is open to debate, but 1t clearly

can be traced back eventually to the cold climate, Not only is the cold
afzihe and length of the northern winter an influence on almost every side
of everyday 1life, but we must consider other climatic factors - for example
the 1light raihfall of the region. TFor completeness, we shall rgi}ggigugh
the most familiar and important features.,

 The basic factors determining the climate of the Mackenzie Delta
are 1ts high latitude and the fact that, althouzh it lies on% the ocean,
this 18 a cold, rather than a warm ocean, such as is found in northern
Scandinavia, The high latitude meahs that the sun never attalns a great
elevation; furthermore, since the Mackenzie Delta lies entirely within the
Arctic Circle, there 1s a perliod in winter during which the sun does not
rise, This region is still far enouch south. of course, that there is
considerable twilight during this period; even in mid-December there is
enough liéht for several hours ofqoutdoor work, PFig. 2 (14) shows the

times of sunrise and sunset and also of the beginning and ending of twilight

(as defined in two different ways*) for Inuvik at different times of theyean

* Civil twillght 1s the perliod during which the sun's centre is not more
than 6° below the horizon; nautical twilight begins and ends when the

centre of the sun is 12° below the horizon. "The degree of illumination
000121

at the beginning of morning and end of evening civil twilight is such
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the brightest stars are just ylsible, and terrestrial objects can be easily
distinguished;... at the erd beginning and end of nautical twilight (it) is
such that general outlines of ground objects are visible, although the
horizon is probably 1ndist1nct, all detalled operations have become impos-

sible and all the navigational stars can be seen."(15)

The short days and low altitude of the sun mean that the winters
are long; in the summer, although the sun is still comparatively low, the
days are loﬁg and, as a result, warm, The transitions between these two
seasons are abrupt. This is put in quantitative form by the average
temperatures giveh in Fig. 3 (16). As a minor point of interest, we can
8150 sée in these the small tempering efféctvof the sea on the climate as
we go down the delta from Ft. McPherson throuszh Inuvik to Tuktoyaktuk.

For many purposes, the coldness of the climate can be gauged by the

number of degree days*; in particular, these units have proved to bear

# There are as many degree days in a single calendar day as the number of

degrees by which that day's mean temperature falls below 65° F,

a direct relationship to the amount of heat needed to keep a bullding
warm and are widely used in estimating the amount of fuel needed for heatingl
purposes. Average”numbers of degree days per month for Inuvik are given |
in Fig. 4 (17); Table I gives yearly totals of degree days for Inuvik and,
for comparison, more southerly places,

The length and coldness of the winter mean thet the river channels and
the.ocean are covered wlth ice for most of the year, Thils is of particular
importance in the Mackenzie Delta, where there 1s no extended road network
and where, consequently, life must depend to a great extent on the suit-
ability of the river channels for travel, eithér by boat or on the ice,

Table II (18) glves average dates for break-up and freeze-ﬁp; in brief,

we can say that there are three and a half to four months, from June to

September, during which boat travel 1is possible. The ice on the river000122
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channels and lakesris‘generally thick enough for travel in late October
or early November and remains so until May.

Other climatic factors which may influence the utility of some
technologlcal design aré rain, snow, and the incidence of cloudy weather
and fog. Fig. 5 (19) gives the average precipitation per month (measured
as rain) for Inuvik and Tuktoyaktuk; the.Mackenzie Delta shares the
dryness of the rest of arctic Canada. Fig 6 (20) gives the average snow
thickness on the ground for the same two piaces. Here we nay note two
features: there are only four months in which we do not expect a snow
cover on the ground, and the average depth of snow diminishes as we go
northward from the head of the delta to the coast (21). Due to windé and
the dryness of the snow, of course, deep drifts can be formed, and thus
these "average" depths do not convey a true picture of what the country
looks like in winter.

In Fig, 7 (22) we have the percentage of svallable sunlight that
actually occurs at Inuvik; the summer months are, in general, guite fine
weather, especially in comparison with the more overcast nature of the
fall months. This condition is typical of the inland portions of the
delta (23); along the coasﬁ, as we should expect, there is a higher chance
of overcast skies and fog. _Table III (24) gives some data on the relative
incidence of fog at Inuvik and Tuktoyaktuk. \

This brief summary‘tbuches on the more important features of the
landscape and climate of the Mackenzie Delta from our present point of
view, Since our purpose in this report is to discuss the applications
of technology to the life of the 1nha51tants of the region, we must go
further than a mere physical description of the place, and we shall now
try to give a parallel description of the present-day inhabitants of
the area, )

In the area we cover in this report there 1s a total population of
some five thousand; apprbximate figures for the varlous settlements are

000123
given in Etgx Table IV (25), The first thing to note about the native
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2lement of the population 1s what we have already noted: the Delta 1s a
meeting place for peoples in the same way that it 1s the boundary between
the arctic -and the sub-arctic. The settlements at the head of the Delta -
"Fort McPherson and Arcﬁic Red River - are typically Indian; Tuktoyaktuk
is a.coastal Eskimo settlement; both races are present in Inuvik and
Aklavik, v

The modern histofy of this region is the story of the shift of the
native peoples'! habits to those ofAthe southern civilization., This first
appeared in thé introduction of manufactured goods and a éemblance of a
cash economy, then more recently in a decidéd shift from a nomadic life
into concentration in the various settlements. Althousch 1t is beyond the
scope of this paper‘té g0 into these matters in any detail, we can in
particular see that the settlements have grown up recently enough that,
in every ease, they stlll show the purpose which called them into being.
A summary of the history is therefore useful in understanding the pecul-
iarities of the various settlements,

In general terms, we can tface the changes in the natives' way of
life back to three sources., The first, snd to date the most lasting, of

travelled

these was the introduction of fur-trading. Although Masckenzie ziskied
throﬁgh the delta in 1789 (26) and various explorers, including Sir John
Frankliﬁ, visited it in the course of the next fifty years (27), commercial
fur-trading was not established in the region until 1840. 1In this year
Fort McPherson was founded; 1t was originally some four miles up the Peel
River from its present site, which is located on a knoli rising above the
sﬁrrounding swamps; it was moved here in 1852 (28)., 1In the early years
of 1ts existence, Ft, McPherson was frequented both by Indians and Eskimos;
toward the end of the 1ast century the latter moved northward, perhaps as
& result of the depopulation caused by the whalers' coming. This resulted
in the foundation of a second trading centre in 1912, which became the
present town of Aklavik,

_ 000124
In one sense, the introduction of fur-trading did not interfere too
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7iolently with 1life in the Mackenzie Delta, for 1t did not change the
fundamental nomadic 1life of the people and it did not create the severe
economic problems assoclated with living in the present-day settlements.,
On the other hand, 1t dld make the local inhabitants dependent on goods
imported from the south and it brought the use of money 1nto this part of
the arctic long before this happened elsewhere (29).

Furatrading‘::gn caused the foundation of'two of the present-day
communities; the next wave of'change had much more violent effects on the
people but resulted in no new settlements in our region, This was the
advent of the whalers to the Beaufort Sea in 1890, The usual wintering
grounds were to theywest of the Mackenzie Delta, and thus the only permanent
Canadian settlehent that resulted from whaling in this part of the world
was also to the west, at Herschel Island, The whalers fished the seas of
this district out quite quickly; by 1906, at the time of Stefansson's stay
in the Delta, there were only a douple of whaling boats left (30). None-
theless thej introduced diseases that led to a virtual depopulation of |
the Mackenzie Delta eskimos and ﬁhus. indirectly, led to a wave of immig-
ration from Alaska, they introduced the wide—spread use of fire-arms, and
they left as a legacy many people of mixed blood (31).

nomadic

Third and most recent is the change from a/hunting and trading econ-
omy to a 1life of which the'greater parﬁ is spent ih a settlement. The
_beginnlng of this may perhaps be dated to the foundation of Tuktoyaktuk
in 1934 as a trans-shipment centre between river boats and the ocean-going
vessels which supply the coastal settlements to the east, The harbour
~at Tuktoyaktuk has been a favoured place for many years; Stefansson stayed
there in 1906-07 (32), and in 1924 Rasmussen counted éix houses with a
total of thirty-five inhabitants there (33). After it became a transport
cenpre. however, a gradual centralization of facilities along the coast
into Tuktoyaktuk odcurred: the tfgg%ng post at Herschel Island was closed

'in 1938, that at Stanton in 1954{ The movement of the Eskimos toward

. 000125
Tuktoyaktuk became intensified in 1954 with the building of the DEW 1.
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site there, and this last date can be considered a clear dividing line in
the coastal Eskimos' change from a nomadic type of existence to a more
settled one,

Chronoioglcally. the small settlement of Reindeer Station was the
next to be started. This settlement lies somewhat outside the main course
of 11fe in the Mackenzie Delta for several reasons. It was founded in
1935 as the headquarters for the reindeer herding project which was then
being started (35). As such, 1t represents an endeavour to exploit an
agricultural_resource of the region. This 1t still remains; with the
exception of the schoolteacher, the Hudson'é Bay Company store manager, and
thelr families, the population consists solely of meﬁ who work for the
reindeer project and their.dependents. As a'"company tbwn". albelt on a
'very'small scale, it has a rather anomalous position in the Delta and is
sonewhat beyond the purview of the present paper. We shall seldom have
occasion to refer to it in discussing possible develobment of faclllties
in the other towns of the Delta, though, as we shall see, 1t may play |
considerable part in exploiting the local renewaﬁle resources,

The most recent of the settlements is Inuvik. This town agaln re-
flects, primarily, one side of life in the Mackenzie Delta, this time that
of government administration., In the early 1950's it was decided that
Aklavik - at that time a settlement of about 1500 peopie - was not suitable
as a long-term governmental centre. Aklavik's site is low and subject to
occaesional floods at break-up; the ground is silty and poor for construc-
tion;.ahd there is no site for an aifstrip suitable for heavy aireraft
(thus. in one respect. Inuvik represents the alr-age counterpart to the
shipping facilities at Tuktoyaktuk).

At first, it was hoped that it would be possible to create a new town
which wquld replace Aklavik entirely. When it was found that there were
no suitable sites for en sirstrip on the west side of the delta, however,
a location for the new town had to be found on the east side, The huntine

_ 000126
and trapping are pooer there; in the end, people with permanent or semi-
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permanenﬁ'wagg employment have moved to Inuvik, While Aklavik has gone
back to being avcehtfe for peopie 11v1hg more off the land.,

From the point of view of.technOIOgy, Inuvik 1s the most important
settlement of the Deltéa It was consciously designed to demonstrate the
possibility of building a northern town with as many of the features of
our urban civiliéationvas possible; this design was realized in a generous
‘mAnner. Thus, the town-stands as a démonsﬁration, a thing which is in
itself not unimportant; furthermore, the vast body of experience gained
_thgre is of ;mmeggurable use in trying to solve the'problem of raising the
standard of living in communlties where monéy 1s not as freely available

as 1t was in the building of Inuvik,

There 1s another word of caution that must be remembered in using
elsewhere fhe design principles that have been used in Inuvik, This is
thet Inuvik was concelved, as we have said, as a government centre; its
prlmary purpoée was to be to provide schools, a hospital, federal buildingsi
and the various ancillary functions - housing, a laundry - that these ‘
entall, One approach in solving this problem economically is to treat
the town as.a large industrial plant, This has been done, unquestionably
with a large degree of success, but 1t‘has resulted in a centralization
of facilities that.may not be pra¢£1éab1e elsewhere and also in a certailn
lack of flexibility in eXpansion. One must always remember this, both
before hasténing to criﬁicize the town and before making a carbon copy
of 1ts facllities for use elsewhere,

In_more}genéral terms, we note that Inuvik has‘created'employment.
both during its construction and later; thus 1t has contributed, in the
same way as_thevbuilding'or the DEW lihe stations, to teaching the natives
of the delta to live in towms. The economic basis of the 1life of the
native inhabitants is treated elsewhere (36); nonetheless, the present
tendency £z towards living as much as possible in the settlements is
obvious and is one that has great bearing on the technological provision

000127
of facilities, It is true, of course, that steady employment is available
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primarily in Inuvik alone. There are very few jobs elsewhere, and as a

result the majority of the people 1n these other settlements have to

live, in part at least ofr the land*, This situation will, in the writer's

* As an example, it has been estimated (37) that approximately 60% of the
population of Aklavik goes trapping for an average of five weeks in the
. spring of each year; about 40% may go fishing during the period mid-August

to freeze-up.

opinion, last for many years; we shall therefore consider in some detaill
possibilities of making such a life easier, On the whole. though, the
trend towards living in settlements secems irreversible; it is a process
that has only been gquickened, by such projects as the construcfion of
that 1t will probably continue
Inuvik and the DEW line station at Tuktoyaktuk; %%/must be borne in mind
in any thinking about the future of the delta. The greater part of the
following chapters will be spent in considering features of this type
of 1life,

Before proceeding to the discussion of various utilities, i1t may not
be amliss to pause and summarize the general éppearance of the delta, This
can, perhaps;‘be done through describing an alrplane flight the author
took across the delta, from Aklavik to Inuvik, late one winter afternoon,
As he left Aklavik, the mountains of the Richardson range were hidden in
the clouds behind him. Akeadxitzwgrzzizaxgxgrd Below him lay the delta
with its dark spruce trees contrasting to the whité of the ice-covered
channels and lakes, Across the delta could be seen the row of hilis
which line its eastern side; below these sbarkled the>11ghts of Inuvik,.
Far to the north the 1lights at Reindeer Statibn were Jjust visible. Beyond

. R oﬂ»o.r ir"{'t of It ht -
the horizon, a hundred miles to the south, were

Ft. McPherson
and Arctic Red River; to the north, Tuktoyaktuk lay on the shore of the
frozen sea,

In many ways, these towns are isolated and primitive; in some, (go128

remarkebly advanced, These are the details we must now turn to.
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In broad terms, the principal ways in which technolosy has made our
every-day life easler are obvious. Probably the most fundamental is the
cheaper provision of heat and light. Electric power has become a vital
extension of these, and, particularly in cities and towns, we rely on
convenient water supply and sewage disposal.} The development of cheap
" and easy methods of insulating bulldings 1s important in any cold climate.
Other general advantages have come from economic, quick transport, and,
more generally, from the possibility of rapid communication between places
at some distance from each other. Beyond this we get into peripheral,
though still important. matters -~ technological aids in the provision of
better medical service is én example - and then to the many ways, of’
which movies and televlsion'aré the most obvious, in which technology
has contributed to the spending of leisure time,

This last 1s beyond the scope of the present paper; even so, a
coherent description-df the preseht development of the other facllities
is difficult, There are two main sources of confusion. First is the
striking division in the extent of.available'amenities between the admin-
istrafive and technical people whojare in the district for a relaﬁively
short term and the native population. In every settlement government
workers enjoy a way of life that is, in reality, quite comparable to that
in the south; the native population, in the main, does not, The width of
this diviéion 1s clear to the tourist, no matter how short a time he
spends in the district; the sociological results are equally ob&ioﬁs, and
are treated in some detail in accompanying pspers (38), e shall see that,
at present, 1t wouid be difficult to extend the availability of these
utilities to most - not all - of the popﬁlation without continuing whole-
sale subsidization, of which the prement proposed subsidization of elec-
tricity is but a single example. The writer feels that the only suitable
'1ong-term sblutlon for a region like the Mackenzie Delta is for it to he

_ 000129
substantially self-sufficient; this, of course, 1s the general problem of
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which the engineering Droblem of discovering cheaper ways to make such
facllities avallable 1s but one side,

Further confusion arises from the fact that it is not practicable
to separate facilities-into water-tight compartments to make thelr des-
cription easy. Even in the south, of course, thls cannot be done com-
pietely: as an example, the problem of heating bulldings is obviousiy
intimately bound up with that of insulating them. In the north, this_
overlap extends.further. Let us take another exaﬁple. the laying of
water and sewer pipeé. In the sbuth one digs below the frost line and
lays the pipes in whatever way is most convénient. In the arctic it 1s
impracticable to dig below the permafrost; plpes would quickly freeze 1f-
laid in permafrost WithoutAprecaution. One 501ut10n is to enclose the
water suovply pipes and sewers in a single, insulated box, which has some
provision for being heated. This is called a "utilidor"; such systems are
in use in the two towns of the Mackenzie Delta that have year around water
systems., In Inu&ik the heating system is included in the same.unit:
in Russia the same general approach is used, but with the addition of the
electric sﬁpply cébles. | |

Nonetheless, it 1is st1ll possible to meke a‘faiily straight-forward
description of the extent of the development of these Garious "basic"

settlements of ‘i ,
utilities in the/Mackenzie Delta; in the remaining sections of this
chapter we shall do so and, at the same time.vto point out places where
future study might best be concentrated.
1. Heat.

It 1s obvious that it is harder.fo heat buildings in the north than
in a more temperate resion., As we have slready mentioned, we can put
this observation on a more quantitative basis with the use of degree daysg
as Table I shbws, it would require - other things being equal - nearly
three times as much fuel to heat the same house in Inuvik as in Montreal.

The basic contribution of technology to the problem of heating hqr

00130
been to make fuels - coal, oil, natural gas - readily available and easily




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur Faccés a linformation

v e : 17
-usabie;ﬂ'Oil 18 produced at Norman Wells, 385 miles up the Mackenzie River
from Inuvik; together with wood.'it formé the basic fuel for the Delta.

- Beyond this point, however, heat is produced in various ways. The most
complex sysﬁem 18 that at Inuvik: superheated water is produced in the
central plant and distributed to the buildings forming the core of the
town: the school, hostels, government housing, the hotel, stores, and

" administrative builldings. As we have said, this heating system is also
used to heat the utilidors, as can be seen from the cross-section of one
given in Fig. 8., Heat exchangers in the separate buildlngs furnish indiv-
idual sources of heat,

Elsewhere in the reglon’- and also in that part'of Inuvik which is
not reached by the utilidof - heat is principally furnished by oil burners
of various types. Forced air systems and such conventional equipment are
found in government buildings throughout the area; heating systems range
from these through-oil ranges and space heaters tgygome-made stoves used
in some of the native housing. Wood 1s also used to a limited extent,
even at Tuktoyaktuk, where there is a fairly plentiful supply of driftwood
along the coast., Recent information (39), however, indicates that this
last source of fuel 1s being used up faster than 1t is being replenished,

The basic drawback with oil 'heat in the Mackenzie Delta is the high
cost of the oll, Although the region 1s fortunate in being situated less
than four hundred miles-from a refinery, and so there are not the high
transport costs that occur in other parts of the Arcﬁlc. oll is not cheap
by southern standards, For example, the retail price of fuel oil at
Inuvik 1s $0.35 per gallon (of which transportation accounts for about
seven cents); at Tuktoyaktuk it is #0.45 a gallon., Thus, in cost the
difference between heating a house in Moﬁtral and a similar one in Inuvik
1s not the factor of two and a half or three that would appear from the
differehce ;n the number of degree days, but more nearly a fac£or of seven
to nine, E#en a small house, accordingly, is expensive to heat, As an ;50131

example, a small (16 ft by 28 ft) well-bullt log house at Tuktoyaktuk 1is
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estimated (40) to need about 1350 gallons of fuel oil for one year's
heating, at a cost of over $620.00. |

The problem of lessening the expense of heating 1s probably the
single most important of those faced by technology in the Mackenzie Delta;
it is also the mosf difficult to solve.. There are, of course, various
ways of reducing the price of fuel oil, in particular by reducing the
cost 6f transport. In a similar yein. one can reduce the amount of
building insulation, within the limits imposed by the added‘costs of
construction., Both of these we shall return to later; the figures given
above, however, are sufficient to show thatlit would be difficult, by
such means, to reduce heating costs to a point where they became compet-
1tive with those in the south.

| A different approach is that used in Inuvlk. Here, by combining the
heat loads of many buildings into a central power plant, 1t has proved
feasible to use a'lower grade of oll., This residual oil is available,
wholesale, at $0.17/gallon rather than the $0.276/gallon that fuel oill
costs there (40). This is a substantial saving; as a further advantage,
bringing all the heating units together into one pleace substentially
reduces the risk of fire,

The arguments against the value of such heating plants as a standard
method of heating settlements are obvious, In the first place, as we
ha?e pointed ouf already, such a plant is comparatively inflexible in
design; as experience in Inuvik has shown, it is not easy to make the
continual extensions to, and changes in, service that a town would'require.
Furthermore, the costs of the heat distribution system are high; at Inuvik,
it represents over 30% of the costs of the utilidors (41), There is a
substantial heat loss in the Inuvik utilidors; though much of it might
be eliminated by more careful - and possibly more expensive - design, a
certain amount of loss is inevitable, All these factors act to reduce
the advantéges of a cheaper fuel.

_ 000132
The only way out of this situation may well be to find an alternace




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'accés a linformation

v | 19
source of heat energy. Ona suéh'avenue of escape might be the discovery
of extensive o1l fields 1n'th_e' Delta, though the evidence from Norman
Wells would not cause one to be tbb sanguine'aboué this affording &
substantial reducﬁion‘ln price. Another possibllity is that of using
hydro-electric power for heating. We shall haﬁe occasion to mention this
again below; here we can observe that one gallon of diesel oll contains
about 46,5 kwh of heat energy, so that even under the most favourable
circumstances ; at Tuktqyaktukv- electricity wouid have to cost about one
cent per kwh to compete with fuel oil for heating. The capital investment
in a hydroelectfic plant is so large, the séttlements so scattered, and
foreseeable-electrlc demand so small that such a rate seems unlikely,
Finally, one might think that the peat found in the Tegion might be of
value as a fuel, but the climate is too cold to produce useful peat for
such purposes (42), All things considered, the writer feels that this
problem is very difficult of solution on an economicibasis.

- There is, however, one side of the heating picture which seems more
amenable to further study. This is the utilization of the waste heat
arising in the generation of electricity. At preéent almost all the
electric power used in the Mackenzie Delta 1is providéd by dlesel generators;
these are only between 39% and 35% efficient in convefting the heat content
of the fuel into electricity. The remainder is dissipéted, with about
half the heat going into the exhaust gases and the other half into the
coolant, Unfortunétely this heat is not in a particularly accessible form;
the exhaust gases in partlicular are not at a sufficliently high temperature
to be of much use in producing steam.. It is quite_concelvaﬁle. though,
that usable heat for certain bulldings or for some agricultural scheme
might be obtained from the exhaust or by'a heat exchanger through which
the cooling water passed.

2, Light and electric power.'
In temperate reglons electricity has come to be one of the most

000133
indispensible features of everyday life. For lighting purposes alone, it
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8 even more desirable in a land with month after month of short winter
'days. though one cannot underestimate the value the native peoples of

the Delta set by electric appliances*, Here again economic factors work

- #An 1ndioation of this ocan be seen in thé requests for electric power made
| at Tuktoyaktﬁk in the épring of 1965 (42). In these applications, people
listed the various appliances they would llke to be able to use; in thirty-
\four applications. the following main items appear (not 1ncluding, of
course, the universal desire for electric light): washing machine and
electric iron (21_£1mes‘each); radio (18 times):>hotvplate (14); phono-
graph (13):4other items which were listed several times included electrie

coffee pots and electric fry pans.

to make electriolty'avhigh;priced'itém and td déepen the division between
the government'workers; who have an adequate supply, and the natives who
have 1little or none, | | |

Every community has electrio generating equipment. With the exception
of Inuvik, dlesel power ia universally used; Inuvik has both diesel
equipment and a steam turbine, The size of the various power plants is
given in Table V, which_aléo gives the rates for the purchase of electricity
~ for domestic use, Thesefarelbigh,5y~01ty standards; 60 kwh of electricity |
a month (uslng‘é low figure to cb#er iighting and small appliances alone)
cost $5.10 at Inuvik and $7.20 at Tuktoyaktuk, ébmpared with $1.59 at
Montreal, $1.67 at Ottawa,}$1.6u at Winnipeg, and %2.21 at Vancouver (hj;
these are 1962vprices for.the southern cities). Such a comparison 1s not
fair, of cqurse, because of the vastiy larger and more economical systems
pbssible in a densely populated, highly indusﬁrialized area; these largé
systems'have made the exteﬁsion of cheép power into the rural districts
of the south poséible. A more valid comparison is with similarly isolated

An interesting.

settlements. &zskrikinx example is the Nantucket Gas and Electric Co.,
“on Nantucket Island;‘Massachusetts, U.S.A. Here, for the same 60 kwh perx

month, the cost would be $6.40 during the winter months (Oct. 1 to Ma yomn34
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Bl $11.93 in the summer (44), The situation in northern Alberta is
similar. The generating station at Fairview, Alta,, has a capacity of
10,200 klloﬁatts;'for residential purposes, 60 kwh per month costs $4,30,
The plant at Jasper hasia-tctal capacity of 4080 kilowatts, and 60 kwh per
month would cost $4.70 (45). These figures allow us to see the Mackenzie
Delta prices in better perspective: they are not out of line for the size
of community they pertain to,

Another basis of compar1sbn is with the alternate way of obtaining
ligt: gasollne lémps.- Even if electrlc power costs $0.12 per kwh these
are an uneconomic form of illumination - at Tuktoyaktuk a gallon of white
gas costs $0.85; this will run a2 single burner Colemah lantern (Model
200A, approximately equivalent to a hundred watt incandescent light) for
56 hours, or a double-burner one (Model ZZOFQ equivalent to between 100 and
200 watts in an incandescent bulb) for 43 hours (46), It costs $0.67 to ‘
run the one hundred watt incandesdentvlight for 56 hours at $0.12 per kwh,

We must not, of course, be misled by these figures into thinking that
veleotribity is'not & luxury in the Mackenzie Delta., For the native popu-
lation, the price 1s high, Partly as a result of thils, and partly due
to the fact that it 1s not feasible at present to supply electricity to

~ everyone who wants it*, the use of electric power is, by and large, limited

*#This 1s particﬁlarly true at Tuktoysktuk; the distribution system there is
inadequate to supply anyone beyond a small distsnce from the generating

plént.

to the}white pobulation. Inuvik is an exception; there almost every house
in the settlement has electfic service., In Aklavik, on thé other hand,
there ére a total of between thirty-five and forty private customers, not
including thé two missions nor the Hudson's Bay Company store; of these

only nine can be described as "non-government non-white" families (47),

At Tuktqyaktuk the only non-government users of electricity are the Hudsgn'g

_ 00135
Bay Company and the Anglican and Roman Catholic missions,
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.Thls problem is only less serious than that of the cost of fuel for
heating in the respect that heat 1s a necessity of 1life in the arctie,
while electricity is but a luxury - althousgh one by which people set
great‘value. In the short term future, as we should expect from the
above comparison with isolated pléces in the south, there seems only
slight hope for radically cheapening the cost of pbwer.

For the sake of completeness, we can briefly conslider the other

: ‘nearest

means currently available for generating power, The/direct competitor
to a diesel generator is a gas turbine generator. Itlis not economic to
build turbine genefators as small as dlesels - the lower end of the
practical range for a turbine generator 1is about thrée to four thousand
kilowatts - so they'wou1d nbt be sultable fof the current demands of any
settlement in the Delta other than Inuvik. Gas turbine units have two
main advantages: they can have a relatively low capital cost per kilowatt
of installed capacity (46), and they require comparatively little main-
tenahce. Set againsttggzg are two disadvantagés., First, they have a
lower overall efflclency than a dlesel generator; :At peak load, a 3500 kw
gas turbiné generator has an efflciency of about 20%, compared to the
30% to 35% of a diesel unit; in thls connection, we must remember that
the efficiency of a diesel generator is about the same'as.that of a large
steam-powered générating station. This loss in efficiéncy is counter-
balanced to a large extent by the fact that thé exhaust gases are at a:
much higher temperature (about 900° F at full load) so that they can be
‘used in a waste heat boiler. Agzin cénsidering Inuvik, we might bé.éble
to substitute a gas turblne'generatlng system for the diesel generating
system and part of the steam generating equipment at.approximately the
samevefficlency. |

At;this ppint. we run into the second disadvantage: the steam boilers

at Inuvik, as we have said, run on a residual oil, while gas turbines,

although they can run on diesel oils or similar distillates, cannot ato0o136
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present use the heavier residual oll with its corrosive elements. As has

been mentioned above, there is a considerable saving in expense in the use
of thfs residual oil, and, accordingly, it is difficult to see how gas
turbine genérators could prove very useful in the Mackenzle Delta under
present conditions,

Atomic power 1s another means of generating electricity, and one

‘which seems to sum up in its name much of the wonder of modern technology.

Unfortunately it can be immediately ruled but in the present application

on the basis of size, In the south, atomie¢ power plants become competitive
with other types of thermal generation only when the amount of electricity
produced 18 in the range of hundreds of thousands of'kilowatts. The
foreseeable market for electric power in the entire Mackenzie Delta 1s,

of course, nowhere near this level. The lack of economy of small atomic

‘power plants can be seen in the results of a study prepared with specific

reference to Frobisher Bay (47; although this study wes done in 1960,
techhologlcal advances made since then seem only to help in the design of
much larger reactors). Among the conclusions of this study is the opinion

that, under the most favourable circumstances, a five thousand kilowatt

atomic plant might compare with a diesel plant if oil cost $0.28 per

gallon or more; a twenty-five hundred kilowatt atomic plant might be
competitive if oil cost $0.48 per gallon.

A third alternate way of generating electricity is through the
direct conversion of heat to electric power., Thislhas. as yet, been
done on‘only a small scale, and does not seem to hold much promiseAfor
supplyingvthe needs of even a small settlement; It might have application
in a single camp; we shall therefere discuss ;;sin the next chapter,

Although alternative means of generating power thermally do not seem

to lead to cheaper electricity. there are some means by which it might

be possible to reduce 1ts cost, It is obvious that substantial reductions

in the cost of power are possible at present only if some degree of (go137

Meither
centralization can be produced., 3Betldr the overhead in operating a power
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' piant nor the number of men required to operate it increases in direct
proportion to the number of kilowatts generated. The gxtent of this is
gshown in estimates (48) on the size of operating crew needed for plants

of different sizes: for é plant smaller than 250 to 300 kilowatts, three

or four men are adequate; above this slze, one should have five or six, and
more men are needed only when the plant gets above 1000 kilowatts capacity.
+In dther wofds. small diesel plants may spend coﬁsiderably more on salaries
and wages than on fuel; this is indeed the case in many of the settlements

of the Northwest.Territories*.

# The followings are figures for the fiscal year 1963-64: The diesel plant
at Ft. Smith (2250 kw capacity) spent $74,813 on salaries and wages against
385,419 on fuel; that at Ft. Simpson (1075 kw) 349,536 on salaries and
wages and $25,487 on fuel; and that at Ft. Resolution (325 kw) $22,544 on

salaries and wages and $8,519 on fuel (49),

‘The obvious way in which centralization could be effected is by
'congtructing transmission lines between the various settlements, Admit-
tedly, this would be an expensive undertaking; still, crude calculations =«
the bnlyvtype'possible becaﬁse of the uncertainties involved - indicate
that, with present usagé. 1t might‘be‘dompetitive with present rates to
furnish power to Aklavik over a tfansmission line from Inuvik, and that,
if the Aklavik usage were doubled, it should probably be so, The situation
18 much less favourable with the other settlements, due to the greater
disténees and, at Ft. McPherson, the continulng need for some sort of
local plant to heat the hostel. Noneﬁheless. the possibility 1s intriguing
and deserves,furthér investigation,

. A more radical centralization scheme would include building a
hydroelectric plant, Sources of hydroelectric power exist in the region
(50); in eddition to the savings in having a single plant, this would,
of course, mean that the expense of the diesel fuel would be cut out. At

000138
present this is a comparatively small fraction of the total cost of elcuviic
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power (it contributes about $0,02/kwh at Inuvik and perhaps %6.03/kwh
at Tﬁktoyaktuk); but with any reductién in overall price it would become
moré imporéant;‘siﬁoe ltﬁis-a base pflée'whioh can never be reduced with
the current system, |

Although hydroeledtric power may be a long-term solution to the
problem of exﬁenelve'electrlcity in thé region, the construction &f the
" requisite dam alone would obviously be a great expense., It would probably
be as much of a subsidlzation; although occurring all at one time, as
the present scheme for direct payments to rgduce the cost df power,

Here again, however, it would still seem valuable to study the matter

further so thaﬁ a usable comparison bepween the two systems could be
produced, | |
3. Yater supplj and sewage disposal.
In most temperate regions, small comnunities do not need a system.
. of water supply énd sewﬁge disposal; individual wells and means of waste
disposal such as septic tanks are adequate. In northern regions like the
Mackenzie Delta the problem is vastly more complicated, One cannot, in

practice, drill wells for'water*. and so even the smallest settlement must

# In principle, of course, one can drill through the permafrost layer;
the Russians have done this on occasion (51) and have found the water so
obtained to be heavily mineralized -'for example, a sample from Noril'sk

had 2700 ppm of dissolved minerals.

depend on surface water, with its concomitant problems of contamlnétion}
S with leaching systems

and transport. Septic tanks/are not practicable due to the permafrost.

Waste water accumulates during the winter months in grey glacier-like

formations, 'Finally. one can not use conventional piped water supply

and sewerage systems, for unheated, uninsulated buried pipes would quickly

freeze, |

| In this field, then, the basic problem is that the community, no 455139 1

how small (and consequently, no matter how little money is available for
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such purposes) 1s faced with provlding water supply and sewage disposal
serv;ces by means which are almost always unconventional and frequently
may be very costly. This problem has three parts: obtalning water in
sufficient quantity for the needs of the community, the ultimate sanitary
disposal of_wastes, and the provision of an economical syspem to make
these facilities avallable to the inhablitants, For the sake of clarity,

- we shall discuss each of these in turn.

a. Water supplies. Fortunately, the Mackenzie River 1is sufficiently large

and the population aiong it sufficiently small that it furnishes a handy
and unpolluted source of water for the commﬁnities of the Delta; 1€ would
be strange if most of them did not use it in one way'or another, |

Inuvik and Ft.'McPheréon use>1akes‘as reservoirs, but at Inuvik the
lake 1s kept full by pumping water up from the river. Both these settle-
ments have water treatment plants. Aklavik also uses a lake as a reser-
voir, but only in the summer. Here, the lake is flooded every spring by
the river; again, there 1is provision for filtration and chlorinizqtion.
though its use seems rather intermittent (52). In the winter, ice blocks
are cut from the river and used as a supply of water; this ice is also
stored in ice-houSes and used as a summer supply of drinking water for
the government employees., ‘

Arctic Red River and Reindeer Statlon use river water direcfly.
though some thought has been given at the latter place to using a 1éke
on the hill behind the settlement as a source of water for a pressure
system, Finally, the situation at Tuktoyaktuk 1s quite similar to that
at Aklavik. In summer, water is takehkfrom a lake and chlorinated before
distribution, in the winter, water for the government employees is taken
from the harbour (although Tuktoyaktuk is on the ocean, it is sufficiently
near the mouth of the Mackenzie that the harbour water gradually becomes
fresh in the winter, when mixing of the water by the wind is prevented
by the ice); the natives again cut:ice. |

000140
In brief, avallablility of water is no problem at any of the settle-
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ments, nor, in general, is treatment to ensure that it 1s safe for
drinking purposes.

b, Waste disposal. The most sophisticated form of ultimate disposal of

éewage used in the reglon 1g the sewage lagoon; even these are rather
rudimeﬁtary in comparison with those used in southern Canada (53). Such
lagoons are used at Inuvik and Tuktoyaktuk; essentially they are uéed

‘as storage ponds, with périodic cleaning out under conditions that would
not influence the settlement'!s water supply - at Inuvik during the spring
fioods,.at Tuktojaktuk by heavy storms.

At Ft. McPhérson a lake 1s used for dlsposal purposes, with rellance
put on dilution; Aklévik has a rudimentary form of lagoon, which again
is flooded in the spring. In the winter sewage 1s disposed of at Aklavik
by being put on the river ice and left until spring (54). The smaller
settlements have nd organized facllities,

Waste water disposal 1s a gserious problem outside the central serviced
areas of Inuvik and Ft. McPherson. Aklavik has a system of open drains,
whiech furnish moderatel& satisfaction in the summer, In general, powever.
waste water is dumped on the ground. In the winter, as mentioned above,
it fréezes and aceumlates, leading to the spring-time production of
unsightly puddles which are gradually dispersed by rain.

This problem of waste water is obviously directly dependent on the
problém of sewage collection; apait from it, we see that - agaln due
to the isolated nature of the settlements - it is possible to dispose of
sewage in a reasonably satisfactory manner., As Yates and Stanley point
out (55%) further study on the problems of sewage lagoons in the north
would be useful for more rational engineering design, but under the
circumstances present in the Mackenzie Delta this does not seem partic-

ularly pressing.

¢. Water distribution and sewage collection. We are left with the

problem of making the water convenlently available to the inhabitants and
‘ 000141

of providing for the egsy removal of sewage and wastes, This is the mosu
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difficult side of the whole question, and one which has, so far, resisted
solution iﬁ a sufficiently cheap form to be of wide application., 1In
northern Canada, there have been two general approaches to this problem:
supplying water and removing gsewage by truck or constructing an insulated
system to which heat is supplied in some form and which contains both the
water suoply and sewerage systems. Both of these general approaches are
" in use in the Mackenzie Delta.

The more satisfactory of them is, obviously, the use of piping sys-
tems. For economic reasons, however, thls is generally much harder to
justify; as a result, the two systems of this type - the so-called "util-
idors" at Inuvik and at Ft. McPherson - are limited in their extent and
serve only the part of the towns used for governmental purposes, Since
both these systems are above ground level, they form a highly visible
sign of class distinction. The following description may show why they
are so expensive and aiso some of the difficulties that arise in their
use,

- The Inuvik system 1s both the more extensive and the more complicated,
As we have already observed, in it heat is supplied to the water and sewer
pipes.by enclosing them in an insulated box with the pipes containing the
building heating water (Figz. 8). Although this system is expensive - the
utilidor proper costs about $224 ﬁer foot (56) - it has worked quite well,
Various technical problems, to be sure, have arisen, In particular, it
was necessary to bulld the utilidor with the heating‘pipeé above the water
supply pipes in order to keep the drginage points on the buildings'- and,
consequently, the height of the pileé on which~they rest - as low as pos-
sible. 1In the winter, pronounced stratification of the air mass inside
the utilidor takes place, with the colder air settling to the bottom,
Furthermore, strong convectibn currents are set up in sloping sectlons,
which freguent baffles cannot entlrely stop. The immediate result of these
was that the water supply and sewage pipes did not receive as much heat

000142
as expected, and i1t was necessary to remove insulation from the heatii.
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pipes in places to keep the water pipes from freezing. A'further_con-

sequence has been large losses of heat; under certain circumstances, it 1is

estimated that 20% of the heat produced in the central plant is used in

heating the utilidor (57).
A minor inconvenience of the Inuvik utilidor 1is that it is impossible

to supply cold drinking water, particularly in the summer. This short-

* coming is the subject of many complaints,

_ On the whole, fhough, this system works quite satlisfactorily, par-
ticularly in the short sections (”utilidettes”) which Join the main strucw-
ture to the individual buildings. These haQe their own source of heat and
are not liable to freezing. This last is a particulér drawback of the
other‘utllldor system in the Delta, that at Ft, McPherson. Here we have a
considerably less ambitious and cheaper venture. The utilidor (a typical
eross-section is shown in Fig. 9) contains only pipes to supply water and
remo#e sewage, The water supply line runs in a loop, through which water
clrdulabes continuously; in this way heat 1ls supplied to keep the water
and sewerage systems from freezing. The connecting lines to the houses,
however, 40 not have an lndependent heat source, so it 1s vossible that
they‘wlll freeze if water 1s not used in a building and, consequently,
there 18 no flow through them, |

| The alternate method 6f supplying water and removing sewage, trucking,
is most deve10ped at Tuktoyaktuk. There the government housing has
individual pressure systenms: each hougse has a 180 gallon water storage
tank, which 1s filled twice a week and provides water at 20 to 40 bsi
pressure, There ig also a 500 galldn waste tank in each system., Even
this system, however, does not extend to the native population. but
theré are three 700 gallon water tanks in the settlement which, during
the summér months, the Department of Northern Affalirs keeps filled as
public sources of water.: :

A more or less similar‘syétem is planned for Aklavik, At present.

L 000143
there 1s only a summer water supply system: a run of 3" pipe, laid on
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the éurfnce‘ with taps at frequent intervals, This is fed.'through.a
pressure tank, from the lake described above., In the winter the system
is shut down; e&eniso. considerable trouble has been had with crackage in
the pipes (58). This is being refurbished, and.it is currently planned
'ﬁo install water ianks in heated quarters at three points in the'settlg-
ment to‘furﬁish a source of water durinz the winter. '
“In general, trucking water for the native population seems not to
have been too successful. for they would rather get it themselves than
the unserviced area of

pay for a truck to bring it. It is still used quite widely in/Inuvik,
however;.there éhere,is also a provision of oentral pick-up points for
the disposal of waste from chemical toilets. In Ft, McPherson, on the
otherAhand. thé only publid supply of ﬁater is a tap at the central power
house, , |

Apart from what has been described, sewage diSposal is at a rudinmentary
level, The practictat Aklavik 1s perhaps typicalz'there it consists of |
lining bucket-type tollets ﬁith‘plastic garbage bagé. and eVentnally
tying fhese up and putbing them with the other sewage. The use of these
bags certainly cannot be criticized in that they make an unattractive Job ‘
somewhat less so, but,. as we shall remark later, their ultimate sanitary
suitability ia open to some“question.

This description is sufficient to show the complexity of the whole
question of ﬁatef.supply and sewage disposal, In the writer's Opinion,
it séems clear that_thé only long-term solution which will compare with
southern facilities 1is thé development of the cheapest possible piped
systems, Trucking water has advantagés. eépecially in the smaller settle-
ments; but ezperience seems to be showing that the extra convenience this
may bring to the native'population is not considered by them to be worth
any expehse. There 18 some hope that year arnund running water and waste
removallwould not produce the same reaction.

There are several problems connected with the deslgn of such piped

000144
systems, or utilidors. A large part of the design, of course, is dlecavea
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by local conditions, Sﬁch as the terrain on which the townsite lies (if
one intends to use gravity f1ow sewers) or available sources of heating,
so it 1s impractical to generalize too much., On the other hand, it is
1ntereébing to contrast the various types that have been tried and to see
what might be of future use in the Mackenzie Delta,

| By and large, practice in climates comparable with that of the Mac-
kenzie Delta has beren to put water supply and sewerage systems in the
same container, usually insulated. and to supply heat, either to both lines,
or to the water line alone; in this last case, enough heat must be trans-
ferred from one pipe to the other to keep it from freezing, Various
sources of external heat hqve been useds at Inuvik, as we have seen, it
is provlqed by the pipes which carry the building heating water; at Normen
Wells (59) heat is similarly provided by a steam line. Elsewhere the pilpes
have been heated electrically (60).

A second approach 1s to heat the water at the input of the system;

at Vorkuta and Noril'sk in the U.3.S.,R. this is accomplished by using the

cooling water from the power plants for the city water supply (61). Again,

' there are different means for ensuring continuous flow to keep the whole

system above freezing., One is to bleed the system, as is done at Dawson

(62), and, in the U.S.S.R., at Tiksi (63). Such a practice is inevitably

more or less wasteful .of water; at Tiksi 50% of the settlement's water

supply 1s wasted through thé drains.
A more:economic system 1s to have a reciréulafing water line and to
aid heat in the.suppiy plant as required. Thls 1s what has been done at

Ft. MoPherson, -An interesting extension of thls scheme is to have a

‘recirculating system bothvin'the water supply and sewerage systems, as 1s

planned for 1nstailation at Frobisher Bay (64). There, it is planned to
have septic tanks.(ﬁhich’will have'to be cleaned periodiecally) in each of
tﬁe hbuses served.,and to pump the effluent from them into the sewage line,
The advantages'of such a system ar@ considerable: there will be no neygyqas

to worry about adequate heat transfer to the sewer line:; of more imrortance |
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fur many applications, the need to deslign the sewersge system to allow
gravity flow will be removed. The detailed behaviour of this sysﬁem will
inevitably have great 1nf1uehce on the design of futuré water and sewerage
systems in the Canadian north.

Apart from this, though, there are various questions of immediate
consequence for the Mackénzie Delta., One 1s the problem of ensuring suf-
‘ficient heat gets to the sewer in avsyétem where it does not contain 1its
own heat. One solution to this might involve the use of thermal connect-
- ions, such as metal straps, between pipes, though these would have to be
used with metal pipes (or plastic-clad aluminum pipes); such a scheme
would be useless with the transite pipes used at Inuvik. Another is the
finding of means to reduce the stratlficatidn of the air in the utilidor
at Inuvik - one answer to this, of course, is to fill sections of the
utilidor entlrély with insuiation, as was planned for the utilidor ex-
tension at Norman Wells, though the thermal results of such an expedient
are not clear. All thesé are aspects of the larger question of providing
adequate heat transfer between the pipes of the utilidor with minimum
losses to the exterior, Another side of this question is the search for
cheaper insulating materials; insulating with moss has been suggested and
1s used in more éoutﬁerly environments (65), and has been susgested, in
combination with electric'heating.of the sewer, for Tuktoyaktuk (66), but
thelposslblé value of either of these in the Delta does not seem to have
been critically investigated. |

A second imvortant questlon is the practicability of burying util-
idors in soll conditions such as those of the Mackenzie Delta. There are
considerable advantages in having the utilidor on or above the surface.v
In the first place, as we have seen, the ground in the region loses its
bearing strength if thawed. It 1s, of course, possible to design a buried
system in which the heat loss to the ground 1s so small that 1t would not
‘dAisturb the permafrost-condltions, but it seems never to have been tried;

little, in fact, seems known about the rate at which pipes would lose lomﬂ46
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under these conditions. A second cause of trouble with a buried systeh

—yr

would be the insulation. This would be necessary, and tﬁﬁfﬁ/éfethe matter
of preventing it from bécoming water-logged., Expanded pelyeshylens might
be an aswer to this, but, agaln, 1ts performance in actual practice is
unknown, These are serious points of uncertainty; combine them with the
ease of getting at a system like the present ones for extension or repailr
*and we have ample Justification foﬁ?gurrent above-ground systems, which,
1t seems are also used by the Russians under similar conditions (67),

On the other hand, an underground system has aesthetic advantages and
is more convenlent in such matters as the extenslon of roads. It also
would profit to a great degree from the insulating qualities of the ground,
These advantages would seem large enough fo make it worth while to re-
éxamine the questions raised in the last paragraph amd to see if, with
present-day knowledge, it might not be possible to produce a usable under-
gfound system, andito compare such a system with above ground ones for
cost., |

Before we leave this part of our subject, we should return briefly
to the use of plastic garbage bags in bucket-type toilets. The disadvan-
tage of these lies purely in the fact that the plastic not only provides
an impermeable container but also one which seems very long lived. Their
use might therefore be a potential source of disease. For this or similar
reasons, some trouble has been had with them at Rae (68). Their use has
such obvious advantages, however, that it seems a search for some material
which would serve as a toilet liner and yet not have the potential disease
carrying ability would be extremely useful.

| b, Housing,

Technological research has made great contributions to the problems
of housing in the Mackenzie Delta, particularly in showing methods of
construction on permafrost. There are other fields in which 1t still can
be of great utility, thoush, as we shall see, the direct relation of t190012

to present conditions may be somewhat uncertain.,
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Speaking in broad terms, the technical problems of/construction in

a region where permafrost is present are known and can be dealt with., As
we have mentioned above, as long as the frozen soil remains.frozen, we
have no problem with bearing strength; it is only when i1t thaws that one
runs into trouble. The solution to this 1s thus simply stated, regardless

of the difficulties that may arise in its application: one maintains the

'\ground as nearly as possible in its original state; in other words, do

not damage the natursl surface layer, if this can be done, and avold having
extraneous heat, as from a warm bullding, entering the ground.

Two ways have been used to accomplish these ends, both in the
Mackenzie Delta and elsewhere, The more elegant 1s éo support the bulld-
ing on piles, If these aré set into the ground and allowed to "freeze
1n".'amp1e bearing strength can be obtained., By leaving a free alr-
space between the bottom of the building and the ground the heat trans-
ferred between the two 1s diminished greatly. This method has been widely

used’in construction at Inuvik, spparently with virtually complete success,

There has been a minimal amount‘of difficulty with the piles used in

the construction* and none with building settling.

* The few plles that have shifted seem -elther to have been in places
where water could accumulate or in positions where they bore abnormally

light loads, as in the utilidor system (69).

Setting piles is, however, an expensive procedure, An alternate and

cheaper sgolution is to put a layer of some insulating material ~ typically

a gravel pad - on top of the natural soll cover and use this as the found-
ation for the house, Thls method, of course, does not produce as great
bearing strengths as piles do, but it ig entirely adequate for small
buildings, in particular low cost housing. For our present purposes,
accordingly, we can consider the provision of suitable building foundations
a minor matter. The design of large buildlngs.is something else again ;44148

and the detalled hature of the ground at the site must be considered -
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‘ “but then the design of large structures is a problem in any part of the
world.

Another broad technological problem in northern housing construction

is that of avoiding the loss of heat wherever possible, The most straight-
forward approach to thls 1s to avoid building individuel houses and to
cémblne'dWellings as far as possible into apartment houses, By so doing

\ the proportion of each unit which consists of outside wall 1is reduced, and.f
consequently, so 1s'the amounf of heat lost to the environment. It slso |
becomes possible, in general, to use a more efficient heating plant,

Such an approach is, éf course, used b& the Russians in their northern.
citlies; it is aieo common practice ih mllitary~type installations, It is
doudtrul héw well it WOuld'wofk in any part of Canada; certainly at Inuvik,
where theré are apartments of varying sizes in the government housing,
the single houses have a higher prestige value. The ghost of regimentation
hahgs over the draconic suggestién of combining the houses of each
settlement into é few apartment.buildlngs; it seems of 1little practical
vaiug. Some slight; but probably more acceptable, progress towards the
same end can be made by making detailed arrangements of buildings in
cbmpéct groups to take best advantége of winter sunlight and to afford
the most protection in storms; again, a great deal of work on these lines
has been done in the U.S.S.R. (see, fof-example (70)). This, however,
belbngs more to the field of town planning and 1is beyond the scope of the
present paper,

. _ ‘ reducing A

The remaining way of gxpidimx heat loss from buildings 1lies in their
detailled design. in the building industry, the end result of such tech-
nological study has been;-in the field of low-cost houses, to produce
prefabricgted.buildings. In these attention has been pald to providing
as good 1nsu1atlon'1n the walls and as tight windows as possible; in
addition, the benefits of mass production can be turned to the production
of a good quality product at the lowest possible cost. Such housing 1e
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. extremely useful in most of the Cenadian arctic, where bullding materials 1
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are at a premium, Prefabricated houses can easily be imported by boat,
or, 1f necessary, by air, and assembled and put into'use with a2 minimum
of labour. In the eastern and central arctic this seems the only way to
provide low cost houses of good quality.

In the Mackenzle Delta, the situation is different; in particu%ar.
there 1s a fair supply of local timber witk of suitable qualitj for such
housing (71). Nonetheless, prefabricated houses seem generally preferred,

particularly at Inuvik, and are again imported from the south. Presumably

the reason for this is that in this way the owner gets a building which

1s better made and "tighter" with a minimum of effort; in other words, he
i1s depending on the technical knowledge and experienée available in- the
southern constructlbn companles, Unfortunatély this type of technolbgy
does not seem aimed at contributing in a broad way to the economy of the
native inhabltants of the Mackenzie Delta,

The basic problem here seems the continuing encoﬁragement of local
. . of good quality ’
constructionf/ this lies much more in the fields of administrative direction
ahd education than in that of technology; we shail:accordingly limit

ourselves to a few comments, One 1s to mention the-building of log houses.,

This hasg already been tried in various settlements in the Delta but seems

capable of wider use., Of course, insofar as it relates to technology at

all, building log houses does so at a much more primitive level than the
other subjects we have been discussing in this paper. About the only
engineering statement it seems worth making about such buildings 1s that
wood is a falirly good insulating matérial - it transmits heat only.about
two and a half to three tlmes bettér than standard commercial products
like rock wool. Thus logs, if thick enough, can furnish entirely satis-
factory insulation, Loz houses may be somewhat prlmitivé in appearance,
but if well bullt they are quite satisfactory for housing at about the
lowest overall cost possible In the region; it seems unfortunate that
@ore of an effort is not made to promote them. ~ 000150

Of course, local wood and a saw-mill are both available in the Delta,
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.aﬁd so frame houses can also be built locally. Here again the principles
of construction are so well-egtablished that they require no comment,

In these reglonsg, however, insulation 1s a virtual necessity in a frame
building; again, this is quite standard, but représents an item which would
have to be procured from the south, From time to time the question is
brought up of using low denslty plastic polymers, sﬁch as foamed polye
styrene or polyurethane, for insulation (72). Inch for inch, however,
these do not give significantly better insulation than more standard mater-
ials, and so their only advantage wonld be a reduction in the weight that
had to be shipped: it 1s doubtful if this could counterbalande the increased
base cost. Thought also’might be given to the possibility of transporting
the insulation into the region in unpolymerized form and "foaming" 1t
1ocaliy as needed.

The heat losses through windows and around doors can be large unless
care is taken; again, sultable pasrts would have to be broucht into the
regibﬁ or considerable attention pald in local construction if a usable
buildine 1is to be obtalned. |

In genersal, nonetheless, the technological problems of low-cost
housing in tthﬁgckenzie Delta seem few and fairly easily disposed of;
what 18 needegjiz not further study so muéh as continuing encouragement,
the provision of local means of learning the trades involved as much as
'possible, and supervision to provide the best quality possible with the
means at hand. | »

5. Transport,

We have already seen some of the effects of the Mackenzie Delta's
isolation and locstion in the arctic, in the way they make both heating
and the provision of electricity serious problems., The short summers and
long winters and the great distance to centres of production combine
again‘to make transportation another very difficult problem,

Transport is also a dAifficult matter to discuss in that it COVeYi50151

such a wide range. For clarity, we shall divide it into three parts
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Q’Ccording to the distances 1nvolvédz transport within a single settlement;
transport within the Delta as a whole; and transport to and from the more
heavily populated reglions of Canada,

a, Transport within a settlement., The ability to bring heavy materials

and equipment to every house in a town 1s such a fundamental requirement
that we almost always take it for granted. Without it, we could preserve
few of the benefits of communal 1living. If examples are necessary, we
have the need of quickly getting flre equipment to a fire and the need of
easy accegss to buildings to maintain their services (or, in the case of
settlements in which trucks are used to haul water, to deliver water),
The standard way of ensuring this ability 1is to build roads, Each of the
communitiés in the Delta hés some sort of road system (excepting Reindeer
Station, which is 1little more than a row of houses along the river), but
thése systems are of widely varying usefulness,

Inuvik and, to a lesser extent, Ft. McPherson, are the only settle-
ments with what could be called satisfactory road systems. In Inuvik this.
has taken place due to its position as governmental centre; the roads are
gravel and kept in good repalr. At Ft. McPherson a town plan was laid out
in 1948 (73) and roads have been built‘according to it. As we have seen
above, the nearest gravel to Ft.'MéPherson is the bed at Pt. Separation;
this 1s t~o expensive for practical use in road bullding, and the roads
at Ft. McPherson are surfaced witiggﬁale dugAfrom a plt at the town. As
'Henoch says (74) "fortunately there are only a few vehicles in Fort
McPherson", | |

Aklavik's roads are notorious., Again, there is a fairly satisfactory
street plan. The roads, however, are only tracks in the silt; they are
all right when the ground is frozen in winter or during dry periods in
the summer., During the spring, and after any rain at all in the summer,
they become extremely muddy and virtually useless. They 2lso require a
‘disproportionate amount of work. They only respect in which they merit

N . 000152
any pralse 1s the fact that they do reach almost all the buildings of
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‘} the settlement.

The situation at Tuktoyaktuk is almost the reverse, There is a
certain amount of sand and gravel avallable there for building roads,
although the presénz extent of the deposgits is not presently known. Roads,
however, have not been built. There is a road connecting thé settlement

with the airstrip and the DEW line station; this, fortuitously, runé past -

or near - about half the houses of the settlement, Beyond this, construc- |
tion has been haphazard. Again, a plan exists. with road allotments ‘
marked out; but, without the roads being physically there, no attention
has been paid to the plan in building new houses. 1In addition, many of
the houses are'strung out along the bay at conslderaﬁle distances from the
existing road. The only sénslble way of reaching these at present is by
crossing the bay, by béat 1h the summer and on the ice in winter.

Thus we see that the settlements of the Delta are far from providing
suitable, all«weather road networks. Considering theilr limited extent, it
would not seem unecbnomic to build such systems. Where sand are gravel
are available, the technical problems can be gulte easily solved; apart
from the experience gained at Inuvik. the techniques of building roads on

' ; constructlior
muskeg and permafrost have been extensively studied in connection with /
projects farther south (75). The situation at Aklavik, to be sure, pre-
sentg serious problems. In this connection, the possible use of bonding

" agents (for example, so0il cement (76)) to make a subgrade directly on the
permafrost does not seem to have been studied., At first sight, this would
seem a fruitful line for investigation., In general, a study of thé relative
costs of building different types of road for the settlements of tﬁe Delta
should be both interesting and useful.

b. Transportation within the Delte. Beyond the limits of the individual

towns conditions become quite different. The only roads of any extent
are the one between the settlement of Tuktoyaktuk and the DEW line site,
ﬁhlch we have already mentioned, and roads connecting Inuvik with zh &5;53
airport and with the naval station - perhaps fifteen miles in all., There
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are no all weather roads between the settlements; the only "winter roads"
or tralls are the one between Ft. McPherson end Arctic Red River and one

from Tuktoyaktuk to a fishing site at the Eskimo Lakes*, This lack, of

# There are also the winter roads built by the oll companies; one of these
connects the presént oil drilling rig on Richards Island with an aifstrip;
. another runs 30 miles from Ft. McPherson to a site in the Richardson
Mountains. Both of these are probably fairly short-term undertakings;

but they are useful in showling the difficulty of buildihg and maintaining

such roads in this region.

course, 18 counteracted to a large extent by the rivér channels., These
can be used by bOaté in thé summer and as open tralls 1h the winter;'their
disadvantage is that during freeze-up the ice is not sufficiently thick,
and during break-up too soft, to allow surface travél with present-day .
vehicles, These two periods, taken together, total two months.

'Light aircraft have greatly reduced the isolatlbn of the settlements,
pértlcularly during break-up and freeze-up. Inuvik and Tuktoyaktuk have
year-around airstfips, go 1t 1s always possible to get from one to the
other, as long as the weather is good enough; given the choice between
airéraft on floats, wheels, or skis, one can reach Aklavik and Ft. McPherson
with only brief interruptions in the fail and spring; only Arctic Red River
retains a certaln degree of isolation during these periods,

Travel within the Delta falls into tﬁo-main classes, One 1s that
golng strictly from one settlement to another: people do this to a‘cdnsid-
erable extent and there i1s also some haulage of freight., The second is the
"travelling the natives do in connection with hunting, fishing, and trapping.

Travel from settlement to settlement is mostly done by ailr, and
follows a network radiating from Inuvik. This is supplemented by a small
amount of surface travel between Inuvik and Aklavik; especlally in the
éummer. A considerable amount of freight is also carried by. air from

000154
Inuvik to the smaller settlements. Surface frelghting within the Delta
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iie quite limited. - There is at_présent a certaln amount of lumber carried
around the Deita by barge in the éummér. and a very small amount of hauling
done bj Bombardier Sno-mobile 1n‘the winter, The main pattern of surface
freight transport, however, is that connecting fhe Delta settlements more
or less individually with the south by the river, This is due to the
expenges of trans-shipment; rather than unloading goods in, say, Inuvik
"and then distributing them around the Delta, it is. cheaper for’barges}to
g0 to the different settlements individually.

Apart from these barges, surface travel within the Delta falls
principally into our second c¢lass, Theré is a considerable amount of
travel by the native inhabitants - people going to camps to fish or to
hunt muskrat, golng on a whale hunt. and so on, The trgditionaly means
of doing these wag by canoe in the summer and dog team in the winter,
Technology has influenced both of these forms of transport,

The older 6f these is the adoption of mechanical prépulsion for
boats. For the canoes and small boats that are common in the Delta, out-
board motors are standard. Larger boats with 1nboardlmotors are also
seen, primarily at Tuktoyaktuk these are used for whaling,

llore recently, meohanical competition has arisen for the dog team;

~ the most widely used forms are the "Ski doo" (a mechanized toboggan) and
the larger "Sno-mobile", which is invariably called a "Bombardier" after
the name of the firm,thét builds 1t. The "Ski-doo" is quite closely
equivalent to a dog team; it can carry one, or possibly two, passengers,
and can tow loads of up to SOQ poundsﬁon a Well-packed trall (76). It

'has a one cylinder motor which drives an endiess belt to furnish propulsion,
These vehicles are quite popular at Tuktoyaktuk, which, as an estimate.
there are about the same number of "Skil-doos" as dog teams (77; roughly
speaking, two dozen of each). Inlend, they are less popular - at present,
there are only_two'or three at Aklavik, compared with -~ dog teaﬁs. ‘The
feasbn for this lack of pOpularity‘is not immedlately clear; one possibility

, 000155
1s that the afforested parts of the Delta have, on the average, softer o.ow
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and may therefore be less suitable for the vehicle.

The "Bombardier" is a larger, fully enclosed vehicle; it can carry
approximately 2000 1bs. of cargo. Due to its size and high cost (about
$5000 new), its use is not very widespread among the native population.
Most of the vehlicles of this type used in the Delta belong to the govern-

ment, to the missions, or to organizations such as the Reindeer Prdject.

: There are only two privately pwned ones at Aklavik and three at Tuktoyaktuk.

It would seem that both these vehicles are used mainly because of a
lack of anything better. Both types are apt to have frequent mechanical
trouble: in addition the "Bombardier" is expensive to run, since, under
average operating conditlions, it only goes b to 5 miies on a gallon of
gas (78).

The problems presently faced in the Mackenzie Delta in the field of
transportation are clear, First, surface transport.in any form is not
available during break-up and freeze-up; i.e., for about two months of the
yeaf. This is a serlous matter, since, as we have seen, much of the native
population is at present in camps on the Delta during these periods. Even
with the decline in trapping, it seems that this situation will continue
for many years, and, consequently,”the writer feels that 1t 1s Jjustified
putting considerable effort in the search for some means of transport
whiph can reduce the physical isolation of the camps during these times,

Second, with the possible exception of the dog team, the available
forms of winter transportation are unreliable and uneconomic; dogs require
a large expenditure of time in thé summer in catching fish., This dif—
ficulty 1is reflected not only in the question of private transport during
the winter; it also means that surface freighting is limited, economically,
to the summer months alone,

During the past several years considerable hope has arisen that air-
cushion vehicles would at least answer the problem of year around usability

000156
carrler., This matter has been discussed in detail elsewhere with emphasis
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on basic points of feasibility (79). As presently built, however, air-
cushion vehléles would suffer from a variety of technlcal problems in cold
weather operation. Furthefmore. it seems that such vehlcles‘may be com-~
mercially feasible only in relatively large sizes; even withjthese operating
and maintenaﬁce costs would be high with the craft in its présent form.

.It 1s clear that further developmentsl wdrk 18 necessary before such
 vehicles conld see general use in the Mackenzie Delta.

Alr-cushion Vehicles‘remain, nonetheless, the most promising means of
providing year around service 1n the region. As an academic matter, we may
note that, if we do not insist on having trénSport during freeze-up and
break-up, the question of carrying freight during the winter months 1is
quite capable of solution. Winter roads, whether used by tractor trains
or trucks, ére gquite a conventional form of transport both in northern
Canada and in northern‘Ruesia (80).. rhﬁy have been successfully used in
the part of the arctic we are concerned with (81). A scheme of winter
roads linking the various settlements of the Delta has been prdposed (82).
Here is a situation in which the technical problems are, by and large,
known., Thé diffiéulty is purely eéonomic. Winter roads, in general, lead.

per ton-mile
to expensive freighting; figures of $0,10 to $0.60/are common estimates
for haullng over them by truck. The lower rates can be attalned only if
considerable effort 1s made in laying them out and in maintaining them so
that trucks may travel at speeds of 30 to 40 mph., As we have seen, with
present transportation problems there 1s little frelght carried between
the towns of the Delta - quite posslbly not even enough to justify the
maintenance, let alone the construction, of winter roads. In the future,
of course, the pattern of supplying freight to the Delta may radically
change, as would probably happen Iif a road were built to Ft. McPherson from
the south. In this case the wholé transvort pattern within the Delta
would also change, and a network of winter roads misght find stronger
economic justification, |

000157
The problem of cheap individual transport in the winter months 1is
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‘iore difficult.  Over-snow vehicles have been extensively studied, par- -
ticularly from the point of view of military applications (83); the basic
principles for design are well known. There are a great number of
military over-snow vehicles, but the majority are not available commer-
Qially; when they are, they are éo high priced that few people could afford
to'own one. We aré up against the economic law of supply and demand; the
"Bombardier" remains in use not because it is particularly good, but
becsuse there is little competltlén in the civllian market. More hope
might be had for the present popularity of vehicles like the "Skil-doo"

in southern : o

Zeading Canada leading to increased reliability and, overall, a more
useful product for northern use, The fact that these are bought generally
for short-term sporting use does not seem to encourage such a hope,

In general, the conclusions of this discussion on the problems of
transport within the Delta can only be described as cheerless. The only
prospective candidate for year-around surface transport in the region, the
air-cushion vehicle, seems to require a great deal of improvement before
it can be considered a useful vehicle; even then it promises to be expen-
sive to operate, Oh the other hand, the avallability of better individual
transport for the winter months and of better surface freighting facilities
is 1imited not so much by the need for further technological research as
it is by the inevitable small demand produced by the natural conditions
of the region, | |

c. Transport linking the Mackenzie Delta with the South., Here, of course,

we have a comparatively economic means of moving freight in bulk: the
Mackenzie River. Since the shipping season is short (late June to mid-
September), freight rates are not as low as one commonly finds with water
products

carriage. They range about $0.03 per ton-mile; spexizt requiring specisal
handling are, of course, more expensive; for example it costs #0.75 per
hundredweight to ship oil from Norman Wells to Inuvik, or nearly $0.04 per
ton mile. Such expense, of course, is hard to overcome in a situation

000158
where the barges and other equipment must lie idle for the greater part
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.of the year,

Alr freicht forms a way of supplementing service by barge, partic-
ularly in bringing perishable goods and things needed in a hurry into the
region, There are three commercial flights & week between Edmonton and
Inu&lk, and occasional serﬁice to the Yukon. Wolferth (84) discusses the
amounts of freight carried by barge and by alir and the relations between
them in some detail.

The.disadvantages of having to bring as much as pessible of the year's
supplies into the settlements during the summer months are obvious, Large
inventories must be kept on hand; this is aﬁ inflexible and costly pro-
cedure, Food 1s a particular problem. Fresh food mﬁst be brought in by
air nine months of the yeaf, and tends to be carried in that manner all
year, due to the distance ang?iime required for barge shipping. Almost
any unexpected.failure of a piece of equipment requires air transport and,
consequently, can be extremely costly and time consuming.

"Current technological developments might reduce the cost of trans-
porting particular items. One important example is oll; there 1s a device,
the Dracone, which has been specifically developed for'transporting
lieuids that float on water., It consists of a large saussge-like con-
tainer of nylon, which can be filled'with 0ll and towed behind a tug,

When empty, it can be folded 1nto.a smallvvolume end returned as deck
cargo; this might be a eensiderable advantage in the present instance with
.the low loads carried on the barges going upstream from Inuvik., To form
some idea of the sizes involved, a small Draeone carries 11,300 galions.

It is 5' in d;ameter and 101' 9" leng. with an empty weight of 2,240 pounds
(85). Obvious problems that might arise with one are the practicabllity

of emptying it completely and that of towing one througi?{oose ice that
might be encountered on'the ocean, v

In general, thoﬁgh; we afe again faced with the problem of providing
eheap. year around transport. One means of doing this that 1s suggested

v A 000159
from time to time is the ailrship; there currently seems to be a reviva.
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of interest in them in Russia (86). They are sugmested as having par;

ticular promise for carrying bullding materials to ilsolsted places and

in varlous applications in forestry. Operating costs are estimated as

~ airplanes .
roughly one third that of askrerafk and three times that of road transport;
this. of course, does not take the cost of building and maintaining the
road into account.

Airships havé, of course, been used several times in the arctic, most
recently in a trip to Resoluté Bay and Ice Island T3 in 1958 (87). Although
their.use is cérta1n1y possible in carrying frelght to the Mackenzie Delta,
they have several features which cause doubﬁ about its economic practice
ibility., One is the ﬁeed to fly'at low altitude on iong range flights,
with attendent probleﬁs of~1cing in cold Weather and - under overland
conditions such as would prévail in any route to the Mackenzie Delta - of

daytime

increased/air temperatures in warm weather, Second, due to their lower

speed (the sirship used in 1958 cruised at 40 to 43 kts), airships are

| more adversely affected by winds than are alrcraft. Third, a falr degree

of care i3 needed in preparing a landing strip and a mooring pole, and
large ground handllng crews are necessary; in 1958 crews of 37 were needed

both at Churchill and at Resolute Bay. All things considered, the advan-

~tages to be gained by the use of airships seem very small.

Azailn, surface transport seems the chief competitor to aeroplanes

for any year around purposes, and again trucks seem the logical answer.,

As we have noted, trucking costs are higher than shipment by barge, but
the convenience gained goes far to make up the difference, as expefience
at Yellowknife has éhown (88)., Certainly the potentialities of a winter
road Joining the Delta with the south should be fully investigated, As
a long term project, a road seems the most practical solution to many
transport problems; winter roads conld form a highly satisfactory sup-‘

plement to the present summer-only service, As we have said above, however,
problems _
000160

and so fall outside the province of the present study.
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- The main points emerging from this dliscussion can be briefly stated.
K - On all levels, there.is é need to study the economics of roads: within the
settlements,'the costs of providing satisfactory all weather roads deserve
careful consideration; wlntér roads seem, for the present, the most loglcal
answer for supplementing barge and alrcraft service within the Delta and
linking the Delta.with the south, Any technical problems arising 1&

of good quality

building winter roads/in the particular conditions of the Mackenzie Delta

should, of course, be studied, On the whole, thoﬁgh, these problems seem

quite well known; further technological research would,}however, seem
needed on the question of providing sultable streets for a settlement
buiit, like Aklavik, on silt and fine sand, and without a local supply of
sand and gravei.

Within the Delta there is a need for a vehicle that could provide
reliable, year around transport between any two points. Thoush the air-
cushion veﬁlcle holds promise in doing this, as it is presently built 1t.
seems far away from belng more than an experimental,héchine in thgse
regions., It is also ﬁot obvious thét the air-cushion princlple furnishes
the best answer to the combinations of ice and watér found in the Delta,
In addition, there is a need for a commercially built} reliable, cheap
form of oversnow transpért for individual use in fhe wthter months.

| 6. Co@munications.‘
_ The entire field of communications has received intensive study
during the present century. Isolated regions, in particular, have bene-
fited; and the Mackenzie Delta 1s no exception. In general, the region
has - or shortly will have - facilities quite comparable with those in
the south,

One example of this is the telephone service linking the various
settlements. At present, each settlement (except Arctic Red River, which
is tied into Ft., McPherson) has 1ts own automatic dial telephone system;
there 1s an automatically controlled radio system conheéting Inuvik,

include 000161
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of 1966. With the exception of minor interruptions, this system provides
completely satisfactory service,

‘In 1966 Inuvik - and the other settlements of the Delta - will be
linked to southern Canada by a telephone line. The capacity of this line =
one palr of single conducfor wires - is a good example of what modern
communications technology can provide, The entire system can carry up to
sixteen cﬁannels; from Inuvik there will be three toll circuits to Yellow-

knife and southern points in genefal. two to Norman Wells and one to Fort

-Good Hope; there will also be two program circuits to carry CBC radio

programs; onevcircuit for air traffic contrbl, and a voice frequency~

carrier‘telegraph circuit, which, in itself, can carry fifteen teletype
~ circuits. This should remove a considerable part of the isolation of a
region'in ﬁhiéh the only rapid means of communication with the south is,

at present, radio-telesraphy#*.

#* In any dlscussion 6f this land line someone, 1t seems, raises the questim
of why wires were used rather than a series of microwave repeaters, which
»could then carry television, it may not be amiss to observe that micro-
wave systems afe designed for bulk transmission: a single system can sarry
six channels, each with a capacity of six hundred voice channels - or over
two hundred times the capacity of the system presently being built, which
seeris quite generous for the foreseecable needs of the region, A small
microwave system - say one with sixty channels - which was designed for‘
the needs of the area would not be large enough ts carry television, which
needs some slix hundred channels, Abart from anestions of over-design,
element

there is also the auemstxeom of cost: a microwave system would cost at least

ten to twenty times what a land line does.

Another familiar facility in everyday life is the radio. The
liackenzle Delta has its own radio station, CHAK, at Inuvik, and almost

every family has a radio. CHAK, in addition to more familisr types Oﬂmomz

prosrams, broadcasts messages to people in the outlying settlements and
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on the delta three times a day; this makes up, to a certain extent, er
the lack of_a more widespread telephone service,

Apart from these, there 1s, among the governmental part of the
population, a considerable reliance on two-way radio-telephone - for -
example, between the RCMP detchments, between the Inuvik hospital and the

nursing stations throughout the Delta, and so forth. As is well known

" (89), radio telephony in the arctic 1s particularly subject to blackouts

and fading; the services in the Mackenzie Deltse are generally in the medium
frequency range and aré no exception. On the whole, though, they are
adequate for the required reliability in communication,

The most desirable way in which communications techniques could
improve 1life among the native population would seem to be the provisidn of
emergency means of communication with isolated cabins, to which we shall
return in the next chapter., By and large, problems associated with the
settlements have been recognized and solved,

7. Food,
~One of the most obvi~us ways in which 1life in the Mackenzie Delta
does not compare with that in the south is in the matter of food, Even 1h
‘vegetables
summer, the variety of fresh fme#s in the stores is meagre; what is avail-

able is expensive and of poor quaiity.‘ In winter the situation is worse,

Meat is also expensive, especially outside of Inuvik; an exception to this

1s reindeer meat, which can be bought cheapiy in the fall, All food

prices are high,

Basically, ochourse. thls situation arises from the fact that the
Mackenzie Delta is too far north for dependable farming; vegetables have
been grown, on a small scale, at Aklavik, Ft, McPherson, and Arctic Redr
River, aig}:gttle were kept st Aklavik durine the war (90). Poor soils

and short growing seasons tehd to rule out any form of truck farming,

though, and the labour involved and the eavailability of cheap forms of

”condensed and dried milk make dairy farming an uneconomical venture,

000163
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éeneral decline in agriculture, not only in the Mackenzile Delta; but also
in the whole Mackenzie RiVer‘valley; during the last half century. In
1944, frém Ft. Providence north, there were a total of between 50 and 60
acres of gardens and over 100 acres of farms (91); today it is difficult
to find land actively under cultivation apart from a few acres at Ft.
Simpson. In 1910 there 18 suvposed to have been even more land cultivated
then in 194k, o |

One reason for this decline may lie in what'cén presently be seen

at Inuvik., Most civil service employees there either take the bulk of
their food in standard government rations or buy it wholesale from Edmonton
and have 1t shipped in by barge in the summer, 1In addition, the Inuvik
Naval Base has fresh food flown in twice a month for its personnel and ,
their.depehdents, The greét-majority of the white population, therefore,
is not dependent on local markets for the greater part of thelr food. With
thefpresent low economic level of most of the native poprulation, they ﬁuy,
only the bare minimum of food in the markets; thus the amouné shipped 1in
for the white population, which does not pass through the local shops,
represents a’sizeablevfraotion of all the imported food consumed in the
region, Not only are food prices ﬁigher because of this lessened demand, 
but there is also hardly any incentive to experiment with agriculture,

Nonetheless, it is iﬁteresting té explore the varlous methods in

-which technology could help to réduce the cost of food. At the outset

we note that these apply principally to meats and vegetables; bulk foods =
flour, sugar, tea - which form a largevpart of the native populatibn's
purchases.from the shops do not at present seem amenable to lowering of
prices, except by a reduction in the costs of transport,

_ The first line of attack 1s the brute force method., This may most
easily be summed up in thevquestion: 1s it really impossible to grow
- sufficlent foods of various types in the Delta to meet local needs? The
answer to thils 1s no; a gteat varlety of vegetables have been grown thaw~

000164
already. In northggn Russia, great emphasls 1s put on self-sufficiency -




. region of high electric rates this would obviously be impractical on a

Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a l'information

v | j 51

in this respect, with a claimed large amount of success. The Russian
experiments dp not aopear to be ecbnomical undertakings, though: they use
greenhouses, and often a great deal of artificial iight.to lengthen the
growlng season. As an example, at Noril'sk BOOIkWh per sq. metre of
electric power (in addition to heating) wetéﬁsed to grow 23 kilograms of

tomatoes per sq. metre - or about 6 kwh per pound of fruit (92). In a

profit making basis, A more promising approach ié the use of 1ow‘grade
heat from diesel generators to warm the ground in which vegetables are
planted, #k%r Warming the soil has also been tried at Noril'sk (93) with
a claimed tripling or quadrupling of the crop, reduction of the production
cost by a faétbr of three to four, and the recovery of the capital expen-
ditures in two to three years, The cost and feaslbility of such a scheme
might be worth investigating for the Mackenzie Delta, but, at first glanqe.
1t does not seem too promising; one complication would be, es the author
of the Russlian paper remarks, that "geocryological factors must.also be
considered.in the design of soll-heating systems’in open fields",

Second, we can attempt to cheapen the cost of bringing food into the
Delta. One thing here 1s to reduce the costs of transport in general; this
hag been discussed in the ppeoeding section., A second is to find the
nearest place where vegetables can be imported on a profitable basis and
bimpbrt them from there, This would seem to be Ft. Simpson, some 600 miles
up the river, where there was an Experimental Station of the Department of
Agriculture for'many years and where truck gardening on a moderate scale
has recently been undertaken (94). Hére. as to other places on the Mac-
kenzie, it is‘presumably necessary to import fertilizer; still, one should
expect the overéll cost of the food from there, which need be brought only
600 miles to Inﬁvik. to be cheaper'than that from Edmonton, which mustv

be brought 1700 miles,

Importing food from Ft. Simpson, however, runs into a curious d 500165

ficulty. The vegetables there normally ripen in late August or early
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éeptember. There 1is still ampie time to transport them by barge to, say,
Inuvik before freeZe-up_there - which, as we have seen, comes in late Sep-
tgmber or early October. The barges, however, come from Hay River, which
is still 400 miles farther upstream than Ft., Simpson; the last barge trips
to points north Qf Norman Wells leave Hay River in mid-August, and so are
past Ft.‘SImpsonfbefore most of the vegetables are ripe. This type of
problém can be solved; it is a gquestion of economics and of investigating
and devéloping mafkets. _

| A'thlrd way of reducing the cost of bringing food to the Delta 1s
to lighten the ioad thaﬁ is transported. Oﬁe first thinks of dehydration
to reduce the cost of food; this has long been used with such items as
miik._orange juice.'potatOés. and onions. A great deal else is also avail-
able in dehydrated form, but, in genersl, the market for foods of this type
is so low thét they cannot compete with other kinds; the added cost of
production is moré_than the saving in freightage would be.
~ Another familiar way of lightening preserved foods is to freeze rather

than can them. and so saving the weight of the container. The first
~question here is that of preserving the frozen foods after they arrive in
the Delté; this we shall come to shortly. Second, we find that bringing
frdzen food to the ﬁeita is an expensive process; it has to be carried by
»réfrigerated truck to Hay River and then shipped on a refrigerated barge.
.As a result, 1£ costs -~ to bring 100 1bhs. of frozen food to Inuvik. When
-we recollect that frozen foods are, even in the south, considerably more
expensive than the séme foods in cans, we see that the small saving in

weight i1s not enough to give us a cheaper product in the Delta¥,

# In this context we must mention the possibility of preserving fobdvby
treatment with gamma radiation. This method has appeared nromising for
several years now; there is at present concern about long-term effects
.of sﬁch radiation in converting sugars into poisonous or carcinogenic

. 000166
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Butter; as such, it 18 not clear that it‘would have any effect on the
economics of life in the Maokehzle Delta, particularly if large scale

frozen food storage facilities became avalilable,

The most satisfactory way of reducing the cost of food seems to be
'growing it as hear as poséible to the Delta, There is then the question
of preserving it, The cheapest and on the whole most satisfactory method
of dolng this is freezing., At present there are, however, no generally
~avallable ways of keeping frozen foods. It is tfue_that ice-caves, or
holes dug into the permafrost, have been used, mainly for keeping fish,
both in northern Canada and in northern Russia (95) for many years; more
widespread use is advocated from time to time (96). Ice-caves have two
drawbacks: they cannot absorb a large gquantity of heat gquickly and méin-
tain a below-freezing temperature -« in other words it is difficult to
freeze a large,quahtity of food in them -~ and their lowest temperature
can be no less than that of the ground where they are dug. As we have
seeﬁ. at Inuvik the temperature several feet below the surface 1s of the
.order of 20° F; this is mugh too high for the long term stofage of frozen'
foods, for-which a temperature not above 0° F is recommended.

It would seem possiblq to sqlve_this problem with a comparatively
small amount of study and'éxperimentation. One.possibility could by the
use of a éompletely passive system,(97); This would take advantage of the
‘fact that there are, in the Mackenzlie Delta, sufficient days of below-zero
weather to freeze some '1iquid, say a briné, whose freezing point was near
that temperature. This could then be used as a heat sink for an insulated
buiiding for the warmer months of the yeér; |

Another method worth consideration would be to use the ground as a
heat sink to reduce the temperature of a storage plant to 20° F whenever
necessary and then have a mechanical unit to chill it from there to 0° F,

The conclusions drawn from this discussion, then, are that it might

well be possible to reduce the costs of vegetables and such items in tomﬂ67
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Maﬁkenzie Delta by combining its importation from some place, like Ft.
Simpson, which is comparatively near the Delta and yet has a sufficiently
warm climate to make fairly risk-free farming possible, with the develop-
ment of local meéns of preservation, say by freezing. This deserves
" further study; furthermore, as we have said, the'possibilities of artif-

iciéily lengthening the growing season at places like Inuvik should be
V\Systematically investigated. Although large-scale farming there seems an
unprofitable'venturé, this does not mean that the possibilitieé of growing
food 1oca11y should be abandoned out of hand. They should, rather, be
studied and encouraged to the fullest extent possible,

8. Medical services.

Conside;ing thé isolaﬁion of the Mackenzie Delta, the medical services
évailable there seem, to a layman, to be of high quality. This 1solation
does; nonetheiess. 1im1t medical paré in several ways, Itvls interesting
to explore the usefulness of modern technology in counteracting this.,

‘Medical éaré_ln'the region 1s organized around a central hospital at
Inuvik with satellite station - "nursing stations" - in the smaller settle-
- ments, - The Inuvik hospital is, by:southern standards, quite large for the
' regiﬁn it serves - it hasg 100 bedé’for the approximately 7000 inhabitants

- of the Inuvik Zone#*, It is modern. and well-equlpped: large rooms, good

# The zone extends east to Paulatuk on the mainland and to Sachs Harbour
on Banks Island, west to Herschel Island and 0ld Crow, and south to Ft,
Norman and Ft. Franklin, It therefore comprises a much larger area than

‘ fhe Mackenzie Delta,

laundry service, full eray facilities and a chemistfy laboratory. One
technical problem is southern hosplitals, an adequate recordvfacility. is
somewhat less troublesome here, since the area served 1s so large that the
native population geherally remains inside it.

| The nursing'statiohs -‘within the area covered by this report theqﬁomé

are three: Aklavik.»Ft. McPherson, and Tuktoyaktuk - are each staffed by -




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur l'accés a linformation

hd 4 55

1

one or two nurses, and also have comparatively full equipment, including
x-ray asparatus. Due to the limited distances between the settlements of
the Delta, it is possible to get seriously 111 people to the hospital by
aireraft on very short notice,

Broadly speaking, the advantages that technology can offer in such a
situation are comprised in bringing this region into closér toﬁch wlth the
rest of the woild. This,. of course, is already done to a large extent:
more seriously 1ll pgtienté and some cases where diagnosis is difficult
(a total of 43 for both categories in 1964 ‘98)) are taken by aircraft
to the hospital at Edmonton, Technology can heip. however, in making
technical advice more quickly available. This might'he done in several
ways in a place 11ke Inuvik. Due to the small size of the population, it
is not feasible to have specialists of many types in residence; thus, there
15 no cardiologist; pathologist, nor radiologist 1n'the region., When ex-
pert advice is needed in one of these fields - the 1ntérpretatiqn of an
obscure x-ray, for'example. the photograph has to be sent to Edmonton by‘
méil, This may mean up to a week's delay. Similar problemgigrise in the
1nterpreta£10n of electrocardiograms and with blopsies,

The completion of the land line will offer possible help with many
such problems, Specifically, electrocardiograms are néw sent over tele-
phone 1ines as & routine matter (99). The problem of ﬁransmitting X-rays
1s under study at the Walter Reed Army'Medical Center in Washington, U.S.A.
There they currently transmit x-rays over a ¢losed-circuit television
system linking various parts of the Medical Centre and some other hospitals
in the area, No difficulties have yet been found either in resolution or
in contrast. Ih principle, it is possible to transmit x-rays by a facsimile
process; the advantage gain~d by television with its highér frequencies and
bfoader bandwidth can be considered, in this instance, as the ability to
transmit many pictures rapldly, which 18 not necessary in dealing with

x-rays. There may be difficulties 1n using commercial equipment in thi000169
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;;polication; 1t is this question that is currently under study (100).

In the future, 1t may be possible to use similar means to transmit
images of slides in colour for pathology studies., Here the principal
Aifficulty at present lies in keeping fidelity of colour andvin being sure
that the trahsmitted image 1s a true reproduction of the original, In
time, this csn he overcome; meanwhile, the abillity to transmit x-rays
would.be a considerable advantage.

Another way of using technology to lessen isolation is already in

use 1n.the liackenzie Delta: the nursing stations are in a radio net which

links them with the Inuvik hospital. This, of course, conld be extended,

and radio contact could be set up between the hospital at Inuvik and one
in Edmonton or elsewhere, ’On a smaller scale, this has been done in the
rural district around Albany, New York, snd in other plsces (101). This
has proved a useful tool for post-graduate training, which, of course, is
an important mattef in medicine. The benefits of the interchange of
information and experience possible with two-way radio communication have
proved so great that, in one instance at least, television has been used
(102), with a resulting increase in the amount of data that can be con-
sidered and discussed.

It would bhe 1ntefestinq to investisate the value of such programs
further., The end result of exploitineg these and similar possibilities
would be to pro#ide improved medical service in the remote region of the
Mackenzie Delta and, probably, to do this with reduced running expenses;
both these are extremely desirable goals.

9. Conclusion,

The various sugazestions for_further study that have arisen in the
course of this chapter will be summarized in the concluding chapter of this
report, Here we may look at them from a seneral point of view, If we
do so, a veneral pattern anpesrs., Time and time sgain we have run into
the ﬁoint that life in the region is expensive, in one way or another, gg0170

because of the small number of people there., This agrees with the
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¥ ,
observation made earlier that the amenities of 1ife we enjoy in more
densely populated regions are cheap - or even available at all - because
they cén be produced, and used, in large quantities. Insofar as thls‘
problem can be solved in the Mackenzie Delta, the solution is clear: one
must try to pull the setﬁleménts of the reglion together in as many ways
as possible; one must also try to render the distribution of facilities
‘within the area as cheap and as simple.as possible, |
There are, of course, various areas where specialized research is
needed; determining the possibilities of extending the growing season or
studying the difficulties to be encountered in an underground sewerage
system are but two examples. " The broad problem, thouéh, is to accept
the fact that the impetus of modern technology lies in taking advantage
of the economies of large-scale production wherever possible, The Mac-
kenzie Delta is a region where natural conditions force the dispersal of
the population; to ensure its economic development from a technological
point of vieﬁ one must accept this dispersal and find ways of linking
the settlements together so that the advantages of.centralization can

still be gained.

000171
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So far we have dliscussed technology as 1t applies to living in the

settlements of the Mackenzie Delta. This is not the whole story; as we

have remarked earlier, a large part of the native population may spend
‘months at a_t;me living in camps away from these settlements, Although
there is a decided trend toward living in the communities, any exploit- \
ation of the available renewable resources will continue to require, in
the foreseeable futﬁre. some 1iving in these isolated camps., In this
chaptér we shall very briefly discuss some possible ways in which tech-
nology might make suéh a life less 1aborioué and less 1solated,

The type of life - fishing and trapping - led at these camps relies
on sﬁrface transnortation.' The problems involved here have already been
.discussed extensively. All we need dg;Ys remind the reader of the need,
both of some sort of year around transvort to relieve the isolation of
these camps during freeze-up and.break-up, and of a cheap, rellable form
- of mecﬁanized winter transport.

~ Housing and heating are two other subjects we have already consid-
ered which can be applied equally well to individual living. Here we
might only add thaf the physical sﬁructure of the Delta is such thaﬁ one
~can getvto almost every camp with a quite sizable boat if there were any
desire to bring materials'for building purposes,

| Another subject of some interest is the provision of better water and
sewage facllities at'thése camps, Water, as we have seen, 1is generally
avallable throughout the region. Sewage and waste disposal at an isolated
place are, natufally, far from the serious problem they are in the settle-
ments of the Delta, Nonetheless, we might note that there are many schemes
for individual sewage disposal systems which have been specifically
designed for a northern environment (103). Some of these might be of use
in making life at a camp more strictly comparable with that in a town.

Of more importance is the provision of electriclity to one of thgoo172

1solated spots. Diesel or gasoline generators are, of course, available
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in small sizes, but they are comparatively expensive to run. Apart from
this theré is, as we have mentioned, the lntriguing ppssibility of using
dlréct converéion of heat.to electricity. By nature this is an inefficient
process. The simpleét_devices ~ those operating on the thermo-electric
principle -~ typically achieve efficiencies of one to two per cent; more
SOphisticated solid state devices (which préduce power at a low voltage
" and require considerable'anclllary apparatus to be useful) may reach, at
'present. 5% to 10%. The theoret1cal max imum effiéiency obtainable is in
the vicinity of 30% (10&), which»is no better than the diesel generators
in the Delta coﬁmuhities, §o this method is of little use there. But
an individual cabin is another matter, It must be heated;. 2 device which
converts a sméll'part of that heat to electricity would be a great boon,
Simple calculations show that, on the baéis of a 5% efficient system,,a
stove burning 2% gallons of oil a day could prodﬁce'zoo watts of electric
v ' _ mechanical . :
power, This would not run eXemtxrizal equipment, but it would power an
electric light and a radio or short-range transmitter.  These aione would
ease:the isolation and laboriousness of the life, and a more detalled
1nVestigationrof the practicabllity of such a systém would be interesting.

The availabllity of such an 1hdependent supplyAdf electricity would
be usefui in developing another means of reducing the iéolation of these
camps. This is the provision of some form of emergency communication,

At bresent. if an emergency arises at a camp, it may well be virtuaily
that as people tend to_live_more in settlements they grow less familiar
with Ehis side of living in 1solatioﬁ;‘and that this may be a contributing
factor to the decline of ﬁrapping and the resultant decline in the cash
economy‘of the Delta. Serious thought has been given to the problem of
providing emergency radio communication elsewhere (106) but without
conspicuous success.

A major prqblem 15 finding means of powering such emergency tran-

000173
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with bétteries. of course, is that they cannot deliver much energy when
they are cold; the shelf life is also diminished in cold weather. In other
words, they.are not sultable for providing emergency power in places that
~are unheated for long perlods of time., Here a means for the direct
conversion of heat to electricity would seem of great utility, for it

would furnlsh a means of power that would only depend on getting the stove
" going, and would not deteriorate in cold weather.

A second problem that arises in such an emergency service is the

choice of frequency to use, Almost every frequency is subject, in the

arctic, to signal fading and periods of complete blackout (107). Here
the Mackenzie Delta would seem to have a considerablé geographical advane i
tage, With the mountains énd hills around the delta, it should be feasible
to select a few sites which would allow line-of-sight communication with
the whole area and use frequencies in the VHF range. This should provide
minimal trouble w1fh auroral disturbances.

" In short, the most immediate ways in which technology could help
life in camps in this region - apart from transport - seem to be the
development of a cheap form of providing at least a small amount of
electricity and, working with this, of providing some form of emergency
communications, The above suggestions are obviously but one way of meeting
these ends; the basic problem remains an interesting requirement for

\
development,
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In the last two chapters we have been concerned with the role of \
technology a8 an aid in providing the amenities of 1life, It can make |
at least an equél'contributloh in the exploitation of renewable resources;
in a long-term vlew‘this 1s probably of greater importance. As we shall
see, the situation in the Mackenzie Delta is such that one can give only
" an outline of these possible technological contributions. This is still
worth doing briefly and forms the subject of the present chapter.

There are three basic renewable natural resources in the region:
fbrests, wildlife, and fish. They are discﬁssed in detail elsewhere (108);
here we need only observe that. though the regilon has been known for its
furs for many years, the fishing and especially the forests are of a fairly
vlow grade in comparison with what 1s available in the south. Nonetheless,
from the point of view of the economy of the region, one cannot afford to
disregard any resource when there are so few, and it is necessary to study
how each can be developed to the greatest extent possible,

- The forests of the Mackenzie Delta are unpromising at first glance:
the trees are small; grow'fairly slowly, and due to the 1érge number of

: - contain,

branches near the ground, have many knots., They grexy however, the only
substantial stands of timber north of ﬁhe Liard River; as‘such. they are
the:nearest source of lumber noﬁ only for the Mackenzie Delta but also
for much of the western arctic. Professional opinion (109) is that many
of these trees, particularly around_Ft.-McPherson, are of commercial
value, particularly, as we have ment;oned before, for bullding low-cost
housing.

The forestry probléms of the area have not been studied at more than
the most superficial level.- It 1s commonly said that trees grow so slowly
in this region that they cannot be considered a renewable resource, but

this does nbt Seem true#*, At an optimistic durrent usage rate, it seems

#Thus, the approximate times needed for a spruce to grow to " DBH 000175
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(diameter at breast height) are: around Ottawa, 80 years; at the mouth of

the Peace River, 110 years; and at Ft. McPherson, 170 years (110).

that it would be quite easily possible to renew the trees harvested in the
region,. |

The contribution of technology in this instance, as always, is sub-
\ 81d1ary to basic research. In this case, very little is known of the
factors 1nf1ﬁencing-the growth of trees in the region. It is believed,that
a mossy cover inhibits the seeding of new trees (111), but the whole gues-
tion is closely bound up with the highly debatable matter of what factors
_determine thé exact location of the tree line (112). Clearly, studles have
~to be made first to ascertaln the exact influence of the ground covép on
the growth of trees; then tgchnology'can help in providing the most fa-
vourable conditions. With due care, there seéms no reason why the forests
of the upper}Mackenzie Delta should not be used, and used with profit, for
years to come,

’ : trapping

The traditional means of exploiting the other resources are hunkting
and fishing, These are, in a sense, compllmentary occupations, As 1is
realized in the_Soviet Union (113).51t 1s necessary to combine such sea-
sonal occupétions to provide suitable year-around employment to compete
with other wage-earning occﬁpationé. It.would seem that the same practice
should be encouraged in the Mackenzie Delta,

Trapping, of course, has been a traditional occupation for the last
century; the most common fur-bearing animal 1s muskrat, with mink being
of secondary importance (114), Other animfals - lynx, beaver, marten -
occur, bhut ére rare. In recent years, with increased opportunities for
wage employment, trapping has declined; nonetheless, it remains one of the
prlncipal means by.which money 1s brought into the Delta,

Theré are two ways by which technology can help in producing, and
maintaining, the maximum possible amount of income from trapping., First,

_ _ _ 000176
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Hﬁo increase the number_of muskrat living in the area, This possibility
was shggested Seﬁeralvyears ago (115) btut apparently has not been inves-
'tlgated further: 1ndeed, oresent 1ndioat10nsbare that the muskrat popu-'
lation 1s decreasing even 1ln facebof the lessening number of animals
tranped (116)

Second, efforts should be made to reduce the amount of labour assoc-
.viated~w1th trapping. One way is by providlng better means of transport,
-as has élready been discussed. In the present connection this would allow
a man to travel easier and farther in a day, and so to set more traps.whiie
¢he Since muskrat causht in traps bring higher prices than those shot
after breakup, this would result in an 1ncrease in 1ncome from trapplng.

The present way of preparing pelts 1s quite nrimitive. they. are often
damaged or insuficlently cleaned. It might be possible to devise ways of
improving this work. This again would lead to higher quality skins and at
the same time 1essen the labour spent on trapping.

'In this connection one éhould-mention the tannery'which is to be
ﬁuilt at Aklavik. This will primarily provide furs'forvlocal use, in
handicraft work, It will have clear value in improving the cash basls
of the local econony. :

| Finallj, there are the fish, The fish of the rivers and lakes have
been suggested as a source of income fof'yeérs; experiments -~ not very
sucéessful - have been made in catching and pfocessing whitefish for
exvort (117). |

Even more than with forests, the state of fish as a continuiné
resource is poorly known. Little, if any, work has been done on the vital
questioh of how large a catch can be taken from efther the fresh water
or from the ocean., |

The situation in the Mackenzie Delta seems similar to that with the
great Russlan rivers; there the lmportance of fisheries at the river deltas

1s stressed, althbugh 1t is realized that they cannot compete in volun®0017?
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with southern regilons (118), One way in which technology can help is in
modernizing methods of fishing; in the Mackenzie, 92s in Russia, these are
still primitive. Another is in alding to learn more of the detalled ﬁabits
of the fish and so inmproving catching efficiency. Sonar is widely used
in commercial flshing to locate schools of fish; another possibility is
the use of divers or manned submerslblé vessels to help in this study.
If seems that within a very few years it should be possible to

harveét fish sclentifically as a continuing croonk. First, of course,
the amount that can be harvested wlthout depletion of the stocks must be
known, as also must be the most efficient wa& of malntaiﬁing_this stock.
Then technolosical alds mey be developed to catch the desired number with
a minimum of effort. The general approach may be seen in the case of tuna,
Here it hés been found that thls specles of fish tend to congregate over
underwater hills where there 1s a natural flow of nutrient. As the tuna
.grow, they tend to'move tova hill whose top is farther below the surface,
‘They can be kept in the vicinity by improving the flow of nutrient; there
are also grounds for expecting that with%n ten to twenty years it will be
possible to keep them in electronlic pens. If this can Be done, and means
can be devised for moving them from one pen to another, then we can hope
to have commercial fishing in much the same way as, on a far smaller scale,
trout are now raised in fish hatcherles, |

It is, of céurse. open to gquestion whether the Mackenzie Delta could
support fisheries on the scale that such, presumably costly, equipment
wonld require to be commerclally feasible,' Nonetheless the point remains
clear: with détailed khowledge'of the habits 6f the local fish, and by
making use of techniques and avoproaches developed elsewhere, it may
be possible, in the future, substantially to increase the income from
fishing. This may well be the furthest off in time of any of the methods
of explolting resonrces we have mentioned, but it also may prove the

most profitable. ' 000178
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Throughout this report we have noted subjects that might provide interesting

>0pportunities for furtier study. A" a conoiv jon, we shall list these in one : ‘

places lost of them con he srouped under three pcnprﬂl headingse studies where . 1

some technological research or development seems to be required; stuvdies of

matters where the technological problems seem fairly well understood but where

the economie feasibility is of interest (thése, of course, may require a minor

amount of enrineerins exnerimentation to provide a sound grouhdwork for estimates);

and svhjects where basic scientific research seems needed.

In the first category, a few noints have come up where existing technological

-

research and development scar inadequate:

1) Certain points shout insulalion materisls are not clears It would be
useful to knoﬁ the long term pronerties of local messes as insulators. Similarly,
Inorledge of the long ternm resiétance of such materiéls as expanded polymerized
pléétics to moisture would be -of value in the possible design of underground
utilidors.

2) Txperience seems to bé lacking on ways or cbnstructing,paﬁed roads on

- 811t and permafrost, as occurs at Ald aV1k, Nlth the use oF a minimm of imported
materials, |

3) Develonment of a comnact, reauonably eFF1c1enb device to convert heat

-~ to electricity with a useful ‘amount. of power renera ted would bhe wvaluable,
) TGChHOIOFlCRl ajds to the expnloitation of the renewabie resources are

e

‘needed. This would include nosaible ways of increesing the muslrat population,
trays of encouvraging the ”rowth and seerding of tfees, and ways of 1ncrcaulng the
efficiencr of catching fiéh.

5) The extent of the problems'facing the use of waste heat to warm the
rround for a~r1ﬂ“1fur 1 purposes wouvld be fully investi:ated,

6) Oversnow and year-around vehicles form a continuing and difficult
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‘subject for technological researchs

Second, we have subjects where the emphasis is primerily on the cconomies

of the situvationt

7) The nrecticability and usefulness of freezing plants, either pascive
ér using fhe around as é heat sink,'should be studied,
| 8) The benefits and disadvantares of the use of electric transmission
lines between some ér all of the settlements shovld be investigatedbmofe fully.
9) The long term notentialities of a hydro-electric installation should be
studied.
10) The costs and probable‘éffects of a network of roads or winter roads
within the region, as well as those of a road or winter road siving access to the
region from the éouth, should be considéred in some detail.

Third, we have come across two main fields where basic research is needed:

1)) Torestry., The mechanisms influencing the seeding of trees aré not fully
understood. This, as we have seen, seems closely bound vp with the questioh of
the detailed action of a moss cover on a Porest .

12) Tish, Detailed knowledge of the extent of the stocks of fish, their rate
of reproductién, and their habiﬁs are esSentiél~to any sensible attemnt to exploit
theﬁ.

Tinally, there are, as always, a few subjecis which do not fit into the above

Vscheme, but stil). deserve further consideration:

13) It would be interestinz to investigate the possibilities of the improved

corrunications facilities that will soon hecome available to improve medical

gervices,
1)) Ways should be found to encourage the local market for fresh food; and

15) Jeans should be sousht to encourare loeal housing construction.
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hy . . VI ,
4
.)uch a . list is, of course, not complete, and the subjects mentioned
are of vastly dlf.f;‘erlng :meortance.. Tt serves, however, to indicate the
variet.y of problenis and the degree of imagination required in the man who
has the spirit {io'help'develop a region as fascinating and as forbidding as

the Canadian. Arctice
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Department Ministére \b\/

of Northern Affairs du Nord canadien et /L)]&
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales
ke
CHIEF, WELFARE DIVISION . Ottava 4, Aprn\ 13, 1966.

your file / votre dossier

our file / notre dossier 10@-3-16 V p ﬂ)/g%%\b

— M.D.R.P. = Preliminary Phase Reports

You will see from the attached memorandum dated April 6th from the Northern
Co-Ordination and Regearch Centre that we are asked to comment on the draft
reports of the four studies underteken last summer in connection with the
preliminary phase of the Mackenzie Delta Research Project. I have sent
three of these reports to Industrial and Engineering Divisions for comment
and I would like to have your comments on the fourth which is entitled
"Community Structure - Inuvik - Summer 1965" and is attached.

Would you please have this report read in your Division keeping in mind the
questions agked by Mr. Kerr, and let me have your comments if at all possible

by April 2lst.
%9(7

- Directer
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Previous to the Research Planning Conference of February 28'an

March 1, preliminary draft copies of reports for the four studies
undertaken last summer were sent to you. Before final editing and
publication of these reports, it would be very helpful to us il we
could receive from bthe Dranch any comments about them you wish to

male reparding particularly:

(a) The validity of quantitative or
qualitative data presented.

» (b) Areas of the reports needing explanatory
) expansion (within the limits of the data
available).

(¢) Any references to family or personal matters Y v
which you feel might be unfalr or misleading, t
T shall be getting in touch with you shortly to arrange to discuss
further the ways in which our research can better assist northern
adninistration.
{
for Chief,
Horthern Co-ordination and
Research Centre. i
e
4
i
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MR, A.J. EERR Ottawa 4, April 13, 1966. ’
NORTHERN CO~ORDINATION AND >
RESEARCH CENTHE ——
‘ ATF-QZY'IB‘I?#L:#:“'” m
i% B R
i L
APR 13
Research Planning Conference - i R s -

FPebruary 28 and Yareh 1

Thank you for your memorandum of April 6 and the sccompanying copy of the
minutes of this meeting. I have no comments to offer other than to tell
you that those Branch officers who wvere able to attend the conference

found it extremely useful. I am only sorry that because I had to chalr

a week-long series of meetings commencing February 28 with the Commizsioner
of the Yukon Territory and his Advisory Committee on Pinance, I was unable
to spend very much tinme at your Research Planning Conference. I sincerely
hope that another time I will be able to take & greater part in the

discussions.
'ééééfiii?igi§:;i£7 P T
' C.H. Bolger,
C .M. Bolger/rd/d Assistant Director
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You will see from the attached copy of a memorandum dated April 6th from
Mr. Kerr of the Northern Co~Ordination and Research Centre that he would
like to have our comments on the draft reports of the four studies under-
taken last summer in comnection with the preliminary phase of the
Mackenzie Delta Research Project. We should have your comments on two of
these reports and your comments as well as those of the Chief Engineer on
a third report. All three reports are attached as follows:

1. Domestic Economy of the Native Peoples,
Mackenzie River mt‘, B . Te
by Derek G. Smith

2. The Mackenzie Delta =
Its Economic Base and Development
by John Wolforth

3. Technology and the Mackenzie River Delta
by Paul Fenimore Cooper, Jr,

Would you please arrange to have these reports read carefully in your Division
with Mr, Kerr's questions in mind and let me have your comments if at all
possible by April 21st. I would ask that you give priority to the third
paper entitled "Technology and the Mackenzie River Delta® so that you could
pass it to Mr. Yates for comments by the Engineering Division which I would
like to have by April 2lst. I am sending a copy of this memorandum to

Mr. Yates so that hevillbocpnctingtomeinthopcpcrfro-yon.

C.M. Bolger/rd/d
¢.co Chief, Engineering Diviai on
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CHIEF, NORTHERN CO-ORDINATION Ottawa_4, April 13, 1966.
AUD RESEARCH CENTHE T TTe—
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M.D.R.,P., = Preliminary Phase Reports

D Y

ey T °
o .

Thank you for your memorandum of April 6 in which you said that before
final editing and publication of the four studies carried out last summer
you would like to have our comments particularly in respect of the three
items you listed.

I an asking the Divisions concerned to re-resd the reports with your questions
in mind and I will hope to have their comnents for you within a week or ten
days. I will write you again at that tine.

£

C.M. Bolger/rd/d Director
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CHIEF, WELFARE DIVISION Ottawa 4, April 13, 1966—."*‘“”"”"”""“”"
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H.D.R.P, = Preliminary Phage Reports

You will see from the attached memorandum dated April 6th from the Northern
Co-Ordination and Research Cenire that we are asked to comment on the draft
reports of the four studies undertaken last summer in connection with the
prelinminary phase of the Mackenzie Delta Research Project. I have semt
three of these reports to Industrial and Engineering Divisions for comment
and I would like to have your comments on the fourth which is entitled
?Community Structure - Inuvik - Sumer 1965" and is attached.

Would you please have thils report read in your Division keeping in mind the |
questions asked by Mr. Kerr, and let me have your conments if at all possible

by April 21st.
My E 'y

-

C.M. Bolger/rd/d | Director
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RESEARCH DESIGN - MACKENZIE DELTA'RESEARCH PROJECT

: T_ﬁé‘?rqjeqi is planned in three stages:

STAGE I - EXPLORATORY

. . . .
In Stage T it was planned to probe into problem areas which previous
research had indicated to be significant, and to explore where little
‘information’'was available, The specifics of the planning of this
phase are outlined in the paper "Mackenzie Delta Research Project =
Preliminary Phase." The four research reports, of which draft copies
have been provided, will represent the results,

STAGE IT - PREPARATCRY

In Stage IT it is planned to usé the insights developed in Stage I
to identify more precisely and to explore in depth the key areas
necessary to provide an understanding of the social, psychological,
economic, and physical situation in the Delta, |

STAGE TIT - ANALYSIS AND APPLICATION

In Stage III it is planned to study government programs in the Delta,
with reference to the program goals (explicit and implicit), the
means employed (their adequacies and inadequacies), the definition of
new goals derived from a greater understanding of the Delta environment |
and people, and the formulation of effective means of achieving them.

In gi'eai;er deta.il,, the studies listed below

e plarined as the constituent
parts of Stage II - -

(1) & study of the motivations and perceptions of native people
in the rapidly changing soclo-economic environment o e
Delta. : ~ :

This study will utilize the theoretical framework developed
by Smith in his Stage I study. The dpproach which he
developed, and which is described in some detail in the draft
copy of this Preliminary Phase report, is very close to the
‘approach advocated by Hughes (in "Under Four Flags®) as
showing most promise for providing an understanding which
would be useful in the development of administrative policy.

(2) I study of sﬁb%gfmipé ’a.xﬁéng the native 'people of the Delta.

Mailhot suggests in her study of Inuvik that although a

certain ®unity" developed in a stress situation which

polarized "native! versus "white" interests, there was

considerable evidence of tension between sub-groups in the -

local community. Clairment and others have also noted this,

and it would appear that the chances for success in any

community development program would be greatly improved by

a foreknowledge of community subegroups, and their inter-

 relations,

|
\
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A study of cultureeéhangg ,prdblems in the Delta as they
are perceived by transient white residents.

The attitudes of transient southerners will continue to be
a very important element in the Delta environment, and will
continue to influence the process of change among native
people, In order to assess the limitations and possible
directions which change may take, a systematic knowledge

of transients' interests, attitudes and beliwefs about the
local people is necessary, ‘

An expanded étudy of the Delta resources base

The start made with Wolforth's report, based on his field
research of last summer, needs to be expanded to provide
more data and analysis of the resources of the area,

& division of labor with the Area Survey Officer of Industrial
Division can be arranged with mubtual agreement. A possible
arrangement might be that the area swrvey officer focus his
efforts on analysis of specific industrial projects, while

the N,C,R.C, researcher directs his efforts toward the
collection and analysis of more general background information.

Comparative data pertaining to the méntal health of a group
will provide an index of the stress developed in & social=
change situation, and can indicate the social and psychological

. cost or gain when péople must re-orientate themselves toward

new goals and means, The possibility of undertaking this
study depends on whether the services of a suitable research
scientist can be obtained.

A study to isolate and evaluate the social and physical
components significant for town-planning in the Delta.

This study will be an exploratory undertaking in which the
findings of other Delta research, either complsted or in
progress, will be applied in the development of a town-
planning approach fitted to northern needs.
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SUGGESTED PROBLEPB FOR RESEARGH IN THE MACKENZIE DELTA

An invitation to submit suggestions was sent to each of the major
“organizations operating in the Delta, Their replies are listed in
full or in summary form belows

1, The Northern Administration Branch
(a) Welfare Division o » o _
(1) A study of attitudés of Thdians; Eslkiiod and others
towards the various income mainténance programs with

particular reference to theé ‘differences in attitudes
towards social assistance and other programs,

(i) A study of the aspirations and economi¢ prospects of
school children in the Delta from Grade 7 upward. How
do they see themselves fitting into the economi¢ life
of northern Canada? Do they anticipate moving south
to larger ceéntres of pOpulation a.nd do they feel they
ca.n cope mth such a move?

(i41) Bas:.c ‘reséarch to reveal ‘essential’ characteristlcs of
delinquency and crime in the Delta, -Characteristics”

should have referénce to the inc¢idénce of delinquency
and crime over a tmwyear period bys

"(a,) age groups _ |
(b) level of academic achievements . -
(c) employment or occupations.
(@) othnic statusy
(e) ,@ype of offences
0 (f) _‘ é;’-evj.i\)‘gg convictionss
(g) commmity of residence;  sad

(i';) previous imprisonment.,

(v) Edue ation Division

(1) To,examine how appropriate are. exlsting school programss
in ’ohe follcw:mg details
(a‘) 'I"iieHCOns:.stency of ‘the programs, aims and
‘obgectlves with socio=-economic needs and aspirations,

(b) The validity of the program content in relation
. ~ to. its a:uns and obaectn.veso .

“(¢) The effeeﬁiveness of methods and instructional
'materialsb

(d) The capacity for pr{)gfém expansion and reform,
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(11)

(iit)

"(iv)

()

(vii)

(viii)

(ix)
(x)

(xi)
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To investigate how much the Delta people value education
and what kind of attitudes they have towards schools,
Further to determine how parental attitudes and values
affect school performance°

To investigate how far present prOgrams meet the ediicational
and vocational needs of girls and young women in "the Deltao

To investigate how southern Canadians adapt themselves
to northern livingolw_ B

To study the characteristics of teachers who succeed ‘best
in the northern setting and to’ ‘establish criteria for
improved selectlon of teacherso

To inquire into the valué of the community school concept
as gpplied in a Delta setting.

(a) To conduct‘a'survey to'ascertaln the specially
talented in musi¢, drama and the fine arts among
~ the Delta people. -

To investigate how pupil residence programs can be improved
so that

(a) optimum educational gains can be derived from a
‘ pupills staynincresidence.'_

(b) adequate provision can be made for age ‘and sex
differences. .

To ¢onduct operational surveys to obtaln factval information
on such topic areas as-

() the educational background of adults 16 years of
age. and over, = e

(b) home and family life’- condltlons of living, privacy,
patteris of spending, = including credit buying,
leisure time activities,

(e) qq@mu@ity services for leisure time activities,
(4) incidence of alcholism,
(e) problems of delinquency and Crimé prevention.

To study the role of the community teacher in northern
settlements and to determine the kind of profe331ona1

trainlng which will best prepare teachers for northern
service, .

To conduct a census of exceptional children and young
adults inéluding the gifted, the handicapped, and the
delinquent, and to recommend appropriate educational
programs designed especially to serve their needs,

To inquire into patterns of success or failure of

individuals of different racial origins in the various
school and vocational education programs.
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(xii) To mvestlgate the employment history of school
and vocational education graduates and drop=outs.

(xiii) To conduct a survey with the object of relating
employment prospects of the area to the educational
and training needs of the population.

(xiv) To investigate the impact of education on the population
~ mobility of the Delta area,

(xv) To isolate and study fector's which tend to promote
' adjustment of Delta native peoples to a wage economy.

(xvi) To develop tests to assist in evaluating the effectiveness:
of the curric,ula\in the Delta area.

(xvii) To explore the need for a school calendar based on the
seasonal nature of northern activities,

(xvii:_‘i.) To make a comparat.lve study of educational programs
for northern native peoples in Canada, U.S.S.Rsy UeS.Ac,
and Greenland,

(xix) To :.nvestlgate a rationale of transpor'bation systems
in the Delta having regard to the economy, maximum
service from outside agencies, development of special
" areas of industry, and problems of commmity resettlement.,.

2+ The Commissioner of the Northwest Teml_torles

(1) The changing aspirations of native people and the
facto‘rs’ r”elatedov ' _
3‘." The CO-Operatlve Um.on of Canada

(i) Tt was suggested that a special emphas:.s be placed on
t.he problem of developing means to foster and encourage
' selfwsufflclency and selfudetermmationo

Le The Anglican Blshop of the Arctic

(1) The distinction between Indian and Eskimo culture and
psychology

(ii) . An asses‘smenf, ‘of the influené_e of transient whites on
i'native people. _

5. The Roman Catholic Vicar Apostolic of the Mackenzie

(i) The distinction between Delta eskimos of eastern and
 those of western origin. '

6+ Canadian Wildliﬁf’efﬂsy,e%ioe

(1) An assessment of the future role of wildlife in the
- Deltats economy.

(:Li) The motivation of Delta residents to better use
wildlife resources.
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Ministére SJ//U 2
du Nord canadien et /Z

des Ressources nationales Sous-ministre

Ottawa 4, Apr_il_é,_lS,:_é_g 3// () -

our file/ notre dossier N R, 2/ T~ 1 g/
!

your file / votre dossier

I wish to express my personal thanks, as well as thanks on behalf
of Northern Co-ordination and Research Centre for your advice
and help at thé_ Research Planning Conference)of February 28 and

March 1, AN

For your information I am attaching a copy of the minutes, Any
"follow=-up'' remarks or comments you may wish to make will be

received with gratitude,

Encl, -

for Chief

Northern Co-ordination
and Research Centre
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MACKENZIE DELTA RESEARCH PROJECT - PLANNING CONFERENCE

A meeting of university scientists, together with government scientists and
 administfators, was held on February 28 and March 1, 1966, in Room 1403 South
""Centennial Tower, Ottawa, to discuss reports of previous'fiéld work and T
proposals for future research in connection with the Mackenzie Delta Research.

PRESENT:

Mr,

) Dr.

Dr,

Mr.

A,J. Kerr (Chairman)
Northern Co-ordination and Research Centre,
Department of Northern Affairs and National Resources

C. Aagen
Faculty of Engineering
University of Waterloo

G. Angers
Industrial Division

.Department of Northern Affairs and National Resources

R.A. Armsfrong
Northern Health Services
Department of National Health and Welfare

A, Balikci _
Department of Anthropology
University of Montreal

' D. Bissett

Industrial Division
Department of Northern Affairs and National Resources

W. Bock
Education Division

.Department of Northern Affairs and National Resources

C.M. Bolger
Assistant Director, Northern Administration Branch
Department of Northern Affairs and National Resources

N. Chance
Department of Sociology and Anthropology
McGill University

P.F, Cooper
Peabedy Museum
Salem, Massachusetts

J. Cox
Engineering Division

-Department of Northern Affairs and National Resources
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R. Dailey
Department of Anthropology
University of Toronto

D, Damas
National Museum of Canada

J.B. Ellis
Faculty of Engineering
University of Waterloo

D. Foote .

- Department of Geography

Dr.

Dl’.

Mr,

McGill University

J.H. Gordon ‘
Assistant Deputy Minister
Department of Northern Affairs and National Resources

R. Hill
Northern Co—ord_ination and Research Centre
Department of Northern Affairs and National Resources

C. Hobart
Department of Sociology and Anthropology
University of Alberta - Edmonton

J.J. Honigmann
Institute for Research in Social Science
University of North Carolina

C.T. Hyslop
Assistant Director, Northern Administration Branch
Department of Northern Affairs and National Resources

Diamond Jenness

F.J. Neville’
Welfare Division
Department of Northern Affairs and National Resources

G. Rancier
Department of Northern Affairs and National Resources

G. Richardson
Indian Affairs Branch
Department of Citizenship and Immigration

G.W. Rowley
Secretary, Advisory Committee on Northern Development
Department of Northern Affairs and National Resources

00-03
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Mr. W.F. Shepherd
Welfare Division
—Department of Northern Affairs and National Resources

-Dr. R. Slobodin
Department of Sociology and Anthropology
McMaster University

Dr. D. Smith
- Peabody Museum
‘Harvard University

Mr. J. Wolforth
Department of Geography
University of British Columbia

Mr, W. Wright
Faculty of Engineering
University of Waterloo

Mr, G F. Parsons (Secretary)
Northern Co- ordlnatlon and Research Centre
Department of Northern Affairs and National Resources

—
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INTRODUCTORY REMARKS

1. Mr. A.J. Kerr explained that the provisional design of the
Mackenzie Delta Research Project called for research to be undertaken
in three stages over a period of three years., The first stage was completed
in 1965, when a research team of specialists in anthropology, economic
geography, and physics was recruited by the Northern Co-ordination and

“Research Centre and sent to the Delta to undertake preliminary studies as

a basis for further, more intensive research., The purpose of the conference
was to discuss the reports resulting from the first phase, to seek suggestions

. and recommendations for the future planning of the Project, and to examine

the best means for co-ordinating this research with research planned by
other organizations and individuals. ‘

2.  Mr. J.H. Gordon outlined the basic aims and objectives of
the Mackenzie Delta Research Project. Essentially, these were to provide
the Government with a better understanding of the needs and aspirations
of the native peoples of the area and the opportunities open to them, and to

determine the best means to involve them in identifying and soiving their own

problems, and in managing their own affairs. The Department of Northern

-Affairs and National Resources was seeking concrete recommendations

and proposals which could be put into effect, if only as pilot projects, in the
shortest possible time following the presentation of the research findings.

This was the first time that the Department had attempted
to gather together an interdisciplinary team of scientists to concentrate on
the problems of a single geographic region.. The Mackenzie Delta area
had been chosen for special attention at this time because it was broadly
representative of environmental, social, and economic conditions in both
the Arctic and Sub=Arctic of Canada. He called on those present for suggestions

-as to the kinds of studies that might usefully be undertaken, and the agencies
that should be asked to participate.

DISCUSSION OF PRELIMINARY PHASE REPORTS

3. Mr. Kerr noted that copies of reports based on preliminary
field work in the summer of 1965 had been distributed to participants
at the conference. He called on those who had performed field research to
discuss briefly their work, and invited the other participants to comment
and ask questions after each presentation.

(2) The Mackenzie Delta - Its- Economic Base and Development ~

by J. Wolforth

4, - Mr. J. Wolforth said that during approximately three months v'
in the field, he had concentrated on gathering basic data with respect to
demographic change, wage employment, freight movements, exploitation

of renewable resources with special reference to trapping and fur trading,

and other related matters., There was need for further research on employment,
population movements, natural resources, and the economic impact of policies
which have guided commercial, industrial, and governmental activities in the -
area. These and other recommendations had been included in his report.

..a..z
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5. Dr. J.J. Honigmann observed that within a brief period
of field work, Mr, Wolforth had gathered a great‘deal of basic information
which should prove useful in planning future research.

6. " Dr, D, Foote agreed, and said'the report raised some
interesting questions which should be answered. . It was necessary to
learn more prec1se1y the nature and extent of the Delta's renewable
resources, and to determine the size of the human population which these
- resources could support. The answers to such questions called for basic
biological research, and he asked if there were plans to incorporate
biological studies in the Mackenzie Delta Project.

7. ‘Mr, Kerr said biologists now stationed at Inuvik were
conducting studies on muskrat productivity, but they were not actually
involved in the Project. He agreed that the advice of biologists from the
Canadian Wildlife Service and other agencies should be sought.

8. . Mr. Gordon said that studies of the kind suggested by Dr.
Foote should be done in connection with studies of the efficiency of
harvesting methods now employed. " '

9. . Dr. Hobart said there was a need for information about
the economic aspirations of the Delta people. This would provide a basis
for predicting the numbers of people who might participate in future. ...
resource harvesting, and should be correlated w1th 1nformat1on on
.-available resources.

10, Mr. Kerr said that investigation of economic aspirations
had been incorporated in the existing research design.

11. Dr. Foote suggested that if other government agencies
were not in a position to assist in gathering the kinds of biological data
_needed, then the Northern Co-ordination and Research Centre should
consider engaging biologists to work on the Mackenzie Delta Project's
interdisciplinary team. The overall objective was to provide information
which would permit flexibility in decision-making. Therefore, it seemed
necessary to conduct investigations into biological, human biological, and
cultural processes, and to combine knowledge of these three processes
in such a way as toﬂ'provide guidelines to the administration. '

12, Mr. Kerr agreed in principle, but indicated that there
were limitations to the scale on which the Mackenzie Delta Project
could be operated. He asked for suggestions as to how such research problems
might be approached, within the limits of the scale of operations.

- 13. Mr. D. Bissett thought that a wealth of data already existed
from past biological studies. These data were available from such agencies
as the Fisheries Research Board and the Canadian Wildlife Service. In
order to-acquire and use this existing information, it was only necessary
to establish effective liaison with the relevant agencies.

- 14, Dr. Foote suggested that the Northern Co-ordination and
Research Centre might consider hiring someone to compile existing
biological data.

0053
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15, - Dr. Honigmann pointed out that geography and anthropology
were essentially synthesizing disciplines, and suggested that professionals
in these fields should be in a position to bring together biological and cultural
data, and to identify and interpret relationships between them in a manner
meaningful to administrators.

16, Dr. R.A. Armstrong suggested that modern data processing
methods could be usefully employed in correlating the kinds of data under
discussion. The Department of National Health and Welfare could provide
data on health conditions in the Mackenzie Delta, and they might be able
to process this information by computer. '

(b) Technology and the Mackenzie River Delta
by Dr. P.F. Cooper

17. Mr. Kerr explained that the objectives of Dr. Cooper's
preliminary research had been to identify some of the probable limitations
and directions of technological development, and to examine some of the
means by which technology might contribute to better resource utilization
and better living standards.

18. Dr. Cooper said that in the course of his research, he had
reached certain conclusions which ran parallel to points already made by
other conference participants. These included the pressing need to bring
together knowledge already available, and the need for more information
on how resources are exploited at present, how to exploit them more fully
in future, and what proportion of the population might be expected to benefit
from fuller exploitation. In considering ways to improve living standards,
it was important to bear in.mind that providing better technical facilities
to more people would mean concentrating the population in larger communities,
Such a development seemed to conflict with proposals for better harvesting
of renewable resources, which called for a dispersal of the population.
There seemed to be no easy solution to this dilemma, although it might be
possible to improve transportation to the resource areas, and to reduce
the cost of living in towns.

19. Mr. Kerr said Dr. Cooper's study indicated that radical
technological developments could not be expected to change economic and living
standards in the foreseeable future. Life could be made easier for the native
peoples of the north by more effective use of local resources and/or further
subsidization.

20. Mr. Wolforth thought that future exploitation of oil and
natural gas resources offered about the only possibility for dramatic
change, and asked if Dr. Cooper had obtained any information about this,

21. Dr. Cooper said he did not think that the development of
oilfields would provide large-scale, continuing employment for the native
population.
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. 22. =~ Mr. Gordon agreed, and thought that perhaps increased
Territorial revenues would constitute the main advantage to the development
of any petroleum reserves in the area.

23. Mr. W. Bock said the extension of winter roads into the
Delta might reduce transportation costs. '

24, Dr. Cooper said he had been told by Mr. R.A. Hemstock
of the Imperial Oil Company that freight haulage by winter roads could
cost up to twenty times as much as barge‘transportation in summer,
because roughnesé imposed low speeds, reduced loads, and increased
maintenance.

25, Mr. Gordon suggested that increased use of winter roads
could reduce the need for maintaining large inventories in some areas.

26. Mr. R. Hill said that roads could have important social
benefits by increasing population mobility and reducing the isolation
between settlements.

27. . Mr. Hyslop said the Department of Northern Affairs and
National Resources had embarked on a long-term road building program
“which included plans for a road to Inuvik and other parts of the Delta
area. A continuing effort was being made to reduce the costs of electric
power, and a new Eskimo housing program was planned.

28. Dr. Cooper noted that in the past there had been relatively
little effort to adapt technological innovations to northern conditions.
Perhaps the time had come to look more closely at the special needs of
the north and to create a new technology more suitable to the area. It
seemed unwise to 'de-pénd solely on research by private industry, since
the techniques which industry might be expected to develop would be directed
more towards large scale production for a mass market, than to meeting
the specialized needs of a small population in regions like the Mackenzie
Delta.

29. Mr. Gordon said there was a need for research into problems
of industrial employment., There was an assumption that the onus was entirely
on the native peoples to adapt, and that industry need not make any adjustments
to the needs and cultural attributes of the people. Some industries had shown
a willingness to experiment in making certain special provisions for Indian
and Eskimo employees, but there was danger of conflict with the labour unions.
A report from a research group might help to persuade industry of the need
to make further adjustments, '

30. Dr. Honigmann said that he had observed certain informal
adaptations on the part of employers at Frobisher Bay. It was possible
that there had been more adaptation by industry than was immediately apparent.

31. Dr. Slobodin agreed, and thought there had been both conscious
and uncohscious adjustraents to the work attitudes and skills of local labour
forces in the north.

0!..-4
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32. Mr. G. Anders said research on questions of native- _
employment had been conducted in several African countries, including
Rhodesia and Zambia, and that it might be useful to examine these
research findings. '

(c) Domestic Economy of the Native Peoples, Mackenzie River Delta,

N.W.T. |
by D.G. Smith

- 33, "Mr, D.G. Smith explained that the central aim of his

‘study had been to analyse in a preliminary way the difference between
economic expectation_é.nd economic realization among native people

in the region. His study indicated that, in spite of ethnic and other
differences, the people of the Delta constituted in many ways a single
‘community within a more or less distinctive environment. He had

found it useful to distinguish three broad categories of people: those
living on the land, those living in settlements but dependent partly on the
land and partly on casual employment, and those living in settlements as
full-time wage earners. The second group appeared to be subject to the
most economic frustration, while the third had come closest to bridging
the gap between economic expectation and realization. He suggested that
intensive study of group relations, attitudes, aspirations, and values
was necessary to provide a ''practical" understanding of the people. His
preliminary work had, he thought shown how an intensive study should
be organized. - _ : _ - '

34. Dr. R. Dailey asked if excessive use of alcohol was an
important factor in preventing the people from realizing their economic -
‘aspirations. If so, patterns of liquor consumption should be investigated,

35. Mr. Smith thought that drinking was a significant factor,
Some people appeared to spend a large proportion of their available cash
on liquor, not only for their own consumption but to ""treat' their friends.
However, with so many inter-related aspects of social life in the Delta
' requiring investigation, he wondered if it would be advisable to spend
a large proportion of the time available for field work on this specific
question. ' : v

36. Dr. Hobart thought there was a need for more information
on the symbolic significance of drinking behaviour, because this behavior was
closely connected with the ways in which individuals and groups identified
"and defined themselves and their relations with others, both native and
white, - Knowledge about these matters might provide guidelines for =~
administrative action designed to reduce excessive drinking, '

317. Dr. Honigmann said that research into questions of economic
frustration presented problems of methodology. Formal interviewing '
seemed to be the best method for obtaining systematic results, but native
people were suspicious and felt threatened by interviews, and were .
reluctant to submit to them.,

38. Mr, Smith agreed, and said that people had become évasiv_e
when he asked them direct questions. However, during prolonged, informal
contact people frequently would comment about their attitudes and asp1rat10ns.

0'006.
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-39. . Dr. Hobart suggested there were ways in which such data
could be gathered systematically. He cited current experiments with ’
thematlc aperception tests, in which subjects are invited to part1c1pate '
in a ''game'', giving their interpretations of pictures which the interviewer .
showed to them. Again, it might be possible to bring groups together
to discuss a hypothetical question or problem. However, it was true
that the success of such methods.depended on the prior establishment
of rapport between investigator and subjects.

40. Dr. N. Chance agreed that with the proper approach,
it was possible to pose hypothetical questions to informants, without
approaching directly their-attitudes and beliefs. This technique permitted
them to respond hypothetically, without appearing to expose themselves,

‘His own research group had had some success.along these lines during

field work with Indians in northern Quebec.

¥

41, - Dr. Slobodin considered that extensive knowledge of th.e -

'people and their language was necessary before attempting to gather data

on their motivations and values. There was a temptation for anthropologists
to avoid learning native languages when working in an area like the

- Mackenzie Delta, where so many of the people spoke English. As a result

I11.

investigators sometimes failed entirely to identify many important aspects
of social life. Time spent learning the language also served to establish
rapport with the people, since it gave them the opportunity to exercise
some measure of control in their relations with the anthropologist, who
must assume the role of "subordinate" in the learning process.

42. ' . Dr. Chance said that without knowleédge of the local
language it was far more difficult to study motivation than to study soc1a1
structure. For this reason, anthropologlsts often tended to concentrate

“on structural studies.

DISCUSSION OF FUTURE RESEARCH PLANS

43, Mr., Kerr noted that a number of general suggestions for
further research had been made already, including suggestions on research
methodology. It was necessary now to discuss specific details of the research

~design for the Project, as tentatively outlined in a paper which had been -
distributed before the Conference. Stage II, to be undertaken in 1966,

would use the insights developed in Stage I to identify more precisely ‘and
to explore in depth certain key aspects of the social, psychological,- economic,

- and physical situation in the Delta. - In Stage III, existing government programs .

would be 8x¥amined; "ahd suggéstions made for theéir improvement and the
possible implementation of new programs, on the basis of research findings,

Specifically, the studies proposed in-Stage II included the investigation of:

(a) motivation and perception of the netive people;

(b) relations between sub-groups in the "nétive population;

(c) mental health as index of stress ina social change situation I- _ |
(d) ~culture change problems a's pereeived by whites; |

(Ae)' availability and use of 1ocai resources;

('f) problems of.town planning.
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In addition to the studies proposed in the research design for Stage:1IIl,

a number of research suggestions had been received from government .

and non-government agencies operating in the Delta. These included
requests from the Welfare and Education Divisions of the Northern
-Administration Branch for research on delinquency and crime, attitudes
toward social assistance, the aspirations and economic prospects of

school children, attitudes toward education, teacher recruitment, dnd a
variety of related topics. Conference participants were invited to comment
on the plans for Stage II, and to offer suggestions on the best way to
_integrate these plans with the immediate research needs of the administrators
in the fields of welfare and education.

44, Dr. Balikci said the studies proposed in Stage II were
fragmented and seemed to bear little relationship to one another. However,
most of the studies would involve consideration of ecological factors. He
suggested that a comprehensive ecological study could subsume and give
an overall perspective to research problems of narrower scope, and thought
that such a study should be given first priority.

45, Dr. Chance suggested that while ecological factors were
important to consider, they were not sufficient in themselves to explain
social processes in a situation where native peoples were experiencing
a widening range of choice in their actions. In such a situation, motivations
and self—perceptions‘b‘etame increasingly significant areas for study.

46. - Dr. Honigmann said that ecological factors were not beihg
ruled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage II
would require lengthly periods of field work. Ideally, one year should -
be allowed for field work on the mental health study, and one year for
‘the study of motivation.

48. Mr. Kerr asked if it was necessary or advisable to undertake
the broader and more the]oretically oriented studies planned for Stage II,
before investigating the relatively specialized and narrowly defined
problems of immediate interest to the Welfare and Education Divisiens.

49. Dr. Slobodin suggested that the answers to research
problems posed by the administration should come out of broader studies.

50. Dr. Honigmann noted that.the motivational study proposed
for Stage Il raised "umbrella -type'' questions which subsumed the questions
formulated by the Welfare Division. However, it did not seem necessary
to pursue the broader problems first. To answer the Welfare Division's
questions called for the examination of those questions spécifically‘.

51, Dr. Chance said that he was in favour of undertaking basic
research first, but agreed that it was not necessary. It was possible °
from the start to focus either on "pure' research problems or on "practical'
administrative problems. '

...8
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In addition to the studies proposed in the research design for Stage 1],
a number of research suggestions had been received from government
and non-government agencies operating in the Delta. These included
requests from the Welfare and Education Divisions of the Northern
-Administration Branch for research on delinquency and crime, attitudes
toward social assistance, the asgpirations and economic prospects of
school children, attitudes toward education, teacher recruitment, and a
variety of related topics. Conference participants were invited to comment
on the plans for Stage 1I, and to offer suggestions on the best way to
integrate these plans with the immediate research needs of the administrators
in the fields of welfare and education.

44, Dr, Balikei said the studies proposed in Stage II were
fragmented and seemed to bear little relationship to one ancther. However,
- most of the studies would involve consideration of ecological factors. He
suggested that a comprehensive ecological study could subsume and give
an overall perspective to research problems of narrower scope, and thought
that such a study should be given first priority.

45. ' Dr. Chance suggested that while gcological factors were
important to consider, they were not sufficient in themselves to explain
social processes in a situation where native peoples were experiencing
a widening range of choice in their actions. In such a situation, motivations
and self-perceptions becamse increasingly significant areas for study.

46, - Dr, Honagmann said that ecological factors were not being
rLled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage-II
would require lengthly periods of field work. Ideally, one year should
be allowed for field work on the mental hezlth study, and one year for
the study of motivation.

48, Mr. Kerr asked if it was necessary or advisable to undertake
the broader and more the’oretically oriented studies planned for Stage II,
before investigating the relatively specialized and narrowly defined
problems of immediate interest to the Welfare and Education Divisions.,

49. Dr. Slobodin suggested that the answers to research
problems posed by the administration should come out of broader studies.

50. Dr, Honigmann noted that the motivational study proposed
for Stage Il raised "umbrella-type' questions which subsumed the questions
formulated by the Welfare Division. However, it did not seem necessary
to pursue the broader problems first, To answer the Welfare Division's
questions called for the examination of those questions spécifically,

51, Dr. Chance said that he was in favour of undertaking bacic
research first, but agreed that it was not necessary, It was possible
from the start to focus either on '"pure' research problems or on "practical"
administrative problems.
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52. Mr. Kerr noted that several references had been made
to the difficulty of undertaking motivational studies, and asked if it was
feasible to investigate such questions as the aspirations of school children,
within the time available.

53. Dr. Hobart did not think that a study of school children's
aspirations would be unduly difficult. It would be advisable to ask how
realistic were the aspirations of these children, and what were the
aspirations of the parents for them.

54, Dr. Honigmann said that the studies proposed by the
administration served to alert those planning research to the need to
include a wider range of age groups in the research design. Of the
studies suggested by Welfare Division, that concerned with delinquency
and crime seemed the easiest to handle.

55. Mr. F.J. Neville said that the Welfare Division favoured
research which would show whether or not its existing programs met present
needs, and which would provide suggestions for the development of new
programs. The Division needed reliable information as soon as possible for
the solution of practical problems. A correction program was being
developed at the present time, geared to the rehabilitation of offenders.,

To implement such a program, it was necessary to have information

about attitudes toward crime, attitudes toward rehabilitation, and related
matters. However, this was only one of the problem areas which concerned
the administration, and concern was not focused solely or even primarily

in the Mackenzie Delta, A system of priorities should be established for
conducting research, based on the relative degrees of urgency of the
various problems requiring investigation. In planning research, there

was a need for more liaison among the various units of the Department.

56. Mr. G. Rancier agreed that the administration needed
answers to its questions fairly soon. Decisions had to be made as to
the advisability of training natives for employment in the south, and
encouraging industry to establish in the north. The administration preferred
to operate on the basis of scientific information, but it could not wait
for years for that information. '

57. Mr. C.M. Bolger said that administrators did not expect
the Mackenzie Delta Research Project to provide pat answers to all the
questions they had presented. However, there was a need for the problems
defined by the research planners to be reconciled in some way with those
defined by the administrators.

58. Mr, Kerr agreed that a balance must be struck between
the demands of basic research and the need for answers which could
be applied relatively quickly, It seemed in order to study the specific
research problems of the administration within the framework of the
larger questions included in the present research design. He stressed
that the entire Delta Project was strongly oriented toward research
which could be applied administratively. It was proposed that Stage III
would involve the local people, 'including members of the local
administration, working in teams to devise means by which the previous
research findings could be employed in the formulation of policy. He
invited suggestions on the best means for planning research which
would lead to the implementation of findings.
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59. Dr. J.B. Ellis suggested involving administrators in
the actual research process, rather than inviting them to participate
in implementation after the research was completed. The former
approach would be more likely to encourage receptiveness to the
recommendations arising from research.

60, Mr., Wolforth noted that research was propesed at two
levels--the so-called "pure' and "applied'. If the aim was to facilitate
immediate applications on a local scale, then it was best to involve
local field administrators. However, if long-term policy changes of
more than local significance were anticipated, then high-level

-administrators should be involved.

61. Dr. Honigmann thought that senior administrators
were more interested in co-operating with research workers.

62. Dr, Bdlikci agreed, and expressed the opinion that local
administrators were less likely to have an appreciation of the broad
problems which had to be faced in the north as a whole.

63. . Mr. Bock pointed out that the Department's operations
were being increasingly decentralized, and more local administrators
.were becoming involved in the making of important decisions. Change
would come largely through recommendations made by local administrators,
and through demands of the local people as they became more aware
of the alternatives open to them. It was a mistake to think that all
policy was initiated in Ottawa. ‘

64, Mr. Kerr thought that it was important to involve
the people who implement policies at the working level, in addition
to the native peoples who are affected by those policies. If the local
administrator were shown that the social scientist had a contribution
to make, he would be likely to co-operate.

65. Dr. Hobart considered that the problem of administrative
involvement, and of ensuring the ''feedback' of information from
researcher to administrator, was essentially 2 problem for those
familiar with government organization. The feedback process could
not be left to work informally, but must be built into the research design,
. It might be useful to appoint a committee to give careful consideration
to general problems of collaboration between researchers and adminis-
trators. In this connection, a program of ""action research' might
be considered., There were receptive people at both the policy level
and the local administrative level, and it seemed necessary to co-operate
with both groups. » '

66. Dr, Chance said that his own research group, in working
on a prolonged study of community development projects in Indian
communities, met periodically with an advisory board consisting of
government administrators. These meetings permitted a frank exchange
of views, and a full accounting of research findings and future research
plans. A similar-arrangement might work in the Delta Project.
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67. Dr. Dailey suggested that researchers might provide
administrators with a series of interim progress. reports.

68. Dr. Foote said that it might be advisable to keep the
local native peoples informed about the objectives of research, and to
.make them aware of the need for accurate information. - If the people.

could be made to understand and appreciate that research findings

might lead to the improvement of policies affecting them, ‘they would

be willing to co-operate with field investigators. Their confidence

and co-operation might be gained by regularly feeding information

to the opinion leaders in the Delta, and by employing native personnel

to gather basic data.

69. Dr. Slobodin agreed in principle, but said that many

people might not understand the information given to them, and some

information might be resented. As the number of researchers increased
in the north, the problem of their reception by local people became
increasingly important. The question of feeding back research information
to native groups was complicated, and required careful examination.

70. Mr,. Kerr called for comments on the proposals for Stage
“III of the research. It was intended to form a team composed of researchers,
together with administrators in education, welfare, and related fields.
This group would co-operate in working out experimental applications
of the research findings, and in making recommendations for policy
change. '

71. Dr. Honigmann said that the questions to be answered in
Stage III should be built into the design for Stage II. Furthermore,
it might be a mistake to separate Stages.II and III. These phases over-
lapped and ran parallel to one another. There was a need to collaborate
‘with administrators in-Stage II as well as in Stage IIL. '

2. Dr. Dailey agreed that the two phases should be
combined in some-way. It seemed necessary for questions of analysis and
application to be considered at both stages.

73, Mr, Kerr agreed in principle that some merging of the
two stages would be désirable. However, it was not clear how this could
be accomplished in practice.

74. -Mr, Kerr called on Messrs. C. Aasem and W. Wright to
discuss their proposal for the study of an approach to regional planning
_in the Delta. o
(Item 6, Stage II, in paper describing the
research design) V

75.. .Mr. Wright said it was Mr., Aasen's and his thesis
that, through the development of adequate predictive models, a consistent
program for regional planning could be achieved. The aim was to provide
guidelines for future research and to develop a conceptual framework
for planning, taking into account all possible environmental, physical,
economic, social, and social psychological variables which might
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000208




IVO

Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur Faccés & linformation

- 11 -

influence planning Although Mr. Aasen and he were not in a po sition

dlsc1p11nes, they hoped to perform a synthesizing function with the

‘help of the specialists in several disciplines who would constitute the

research team, Their first interest was in gathering data for their
theses for the Master's Degree, but they hoped that their research could
be integrated with the program for the Delta.

76. . Mr. Wright's presentation was discussed at length. In
the opinion of some participants, the proposal was considered too
ambitious and perhaps unmanageable in its present form. However,
a number agreed that with further refinement, and some scaling down
of the objectives, the proposed research might make a useful
contribution to knowledge of the Delta.

DISCUSSION OF THE CO-ORDINATION OF THE MACKENZIE DELTA
RESEARCH PROJECT WITH RESEARCH PLANNED BY OTHER
ORGANIZATIONS AND INDIVIDUALS.

7. Dr, Honigmann said that he was planning to undertake
a comparative study of Indians and Eskimos in Arctic and sub-Arctic
towns in Canada. He was interested in studying the responses that
people made to their social and economic opportunities, and the normal
and deviant culture patterns in northern towns. He proposed to consider

~ the town as-a socializing environment, and as a stimulus to new forms

of behaviour and to the making of new choices and decisions, He would
look for patterns of response among different groups with respect to
the use of alcohol, the opportunities for education and vocational
training, and other matters. The next step would be to formulate

“hypotheses which -might be useful in explaining the responses observed,

The research was intended primarily to produce hypotheses, rather than
to test hypotheses, A graduate student was doing research along these
lines in Schefferville for a period of six months, and several graduates
would be going to. Churchill in the summer of 1966. Dr. Honigmann
planned to go himself to Inuvik in the spring of 1967 for about seven
months. There he would compare his findings with the results of his
earlier work at Frobisher Bay, and probably would return later to
Frobisher Bay.

78. Mr. Kerr asked Dr. Honigmann to comment on the
possibilities for co-ordinating his work with that of the Delta Project.

79. Dr. Honigmann said that he welcomed the opportunity
to co-ordinate his work with that of the Northern Co-ordination and
Research Centre, and to incorporate in his own research questions
which might be of practical significance to the Department. He
had no specific suggestions for liaison at this time, but planned to
do preliminary work in Ottawa, when he would be pleased to consult
with the Centre. However, he did not wish to duplicate the work of
other investigators, and was prepared to consider studying some town
other than Inuvik, or to otherwise change his plans as a result of
the conference discussions,
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80. Mr. Anders suggested that Dr. Honigmann might
consider studying Yellowknife.

81. Mr. Rancier agreed with this suggestion, adding that
Dr. Honigmann's proposed study of Churchill also could be valuable
to the Department.

82. Dr, Armstrong expressed interest in Dr. Honigmann's
proposals, and invited him to visit the Department of National Health
and Welfare during the course of his work in Ottawa. That Department
was planning a variety of research projects in the north, including
the investigation of general health patterns, pneumonia among Eskimos,
epidemiology among Indians, and dietary studies. All these projects
should be co-ordinated in some way with Dr. Honigmann's research,

83. Mr. Kerr asked Dr. Balikci and Dr. Chance for
suggestions for the co-ordination of departmental research in the
Delta with social research being undertaken or planned at their
respective universities.

84, Dr. Balikci said that an important concern of the
Department of Anthropology at the University of Montreal was the
training of graduate students for northern research. Hopefully,

a PHD program would begin within two years, and students were
available at the present time to participate in the Delta Project.

85. Dr. Chance said that at McGill University, all
available anthropology students with interests in northern research
were participating in the current series of studies of Cree Indians
in northern Quebec, under his direction. However, by 1967
some McGill students might be available to participate in research
sponsored by the Northern Co-ordination and Research Centre,
His students were taking courses in social theory related to problems
of development, and one course requirement was participation in an
ongoing program of applied research in this field, One objective of
the training program was to prepare social scientists for work in
goVernment. His Cree studies, under ARDA sponsorship, were
directed at such problems as economic and geographic mobility, adjust=
‘ment to new kinds of employment, motivation and perception, and factors
which stimulated or inhibited political awareness and political involvement.
At the same time, ongoing community development programs were
being evaluated. These studies had a direct bearing on the kinds of issues
that were being explored in the Mackenzie Delta., He expressed interest
in co-operation and liaison with the Department of Northern Affairs and
‘National Resources, and other government agencies.

86. Dr. Foote reported that he was embarking on a study

of whale hunting in Norway, and might do similar research on resource
exploitation in Labrador. Other studies in progress or planned by his
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group, included investigation of the fishing industry in West Greenland,
- and resource harvesting in both coastal and inland areas of Alaska.
Hopefully, the data gathered would be relevant to economic patterns

in other northern areas.

87. . Mr. Rancier said the Education Division was sponsoring
or involved in several ongoing studies, some of which were being under -
taken by graduate students in education. These included an historical
study of relations between church and state in Eskimo education,
and a study of art as a means of communication with school children
whose native language was not English. Other projects were focused
on programmed learning, standardization of intelligence tests, and

related problems.

88. .Mr. Anders said the Industrial Division was continuing
its series of area economic surveys, and would be paying particular
‘attention to the Mackenzie region. Studies were planned for the Delta,
and for the Fort Rae - Lac la Martre area. It was hoped that by 1967
or 1968, area economic surveys would have been completed in all
parts of the north, after which regional planning studies might be
undertaken.

. 89. Mr. Bissett said that his area survey in the summer
of 1966 would take in the Delta and adjacent territory, including Fort
McPherson and Arctic Red River.

90. Mr., W.F. Shepherd said the Welfare Division had no
research projects under way at the present time, However, there
were plans to recruit an officer to educate natives in the use of alcohol,
and this person might undertake research somewhere in the Mackenzie

- District.

91. Mr, G. Richardson said the Indian Affairs Branch had
no research plans.for the Delta. However, there was a pessibility
-that research might be undertaken among the Dogrib Indians in the
vicinity of Fort Rae.

. 92. Mr, Kerr invited general comments and suggestions
for the improvement of liaison and research co-ordination,

93. Dr. Slobodin suggested that each university scientist present
might providé¢ a brief written statement of his future plans to the Northern
Co-ordination and Research Centre.

94, Mr, Wolforth expressed the fear that there might be
duplication of research effort in the Mackenzie Delta. One way to
avoid this might be the immediate preparation of a bibliography showing
work already completed in the area.

95. -Mr, Kerr said the NCRC was planning to engage an
experienced bibliographer to prepare a core bibliography which could
then be circulated to give agencies and individuals a chance to suggest
additions,

96. Dr. Honigmann said there had always been informal
liaison among professionals engaged in northern research. However,
there was a need for systematic distribution of research information
from a central point, and perhaps the NCRC was in the best position
to do this by the periodic publication of a mimeographed newsletter.
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97. Dr. Hobart agreed with the need for a newsletter
summarizing research recently completed, under way, and planned.
This would be a valuable co-ordinating tool, particularly if it
were published in the spring, prior to the period of summer field
work. The N.C.R.C. could undertake publication as part of its
co-ordination function. Any newsletter should be concerned
with research throughout the Canadian north, and not confined to
material pertaining to the Mackenzie Delta.

98. - Mr, Wolforth suggested that information and news
of the Mackenzie Delta Project might be gathered and distributed by the
staff of the Inuvik Research Laboratory.

99. Mr. Kerr said that there would be administrative
problems-in publishing a newsletter, among them the problem of
staff shortage in the N,C.R.C. He asked if it might be possible
to use some existing publication to circulate information on northern
research.

100. Dr, Hobart said that it might be possible to include
a newsletter in the Canadian Journal of Economics:and Political Science.
- However, this would mean limiting coverage to the human sciences.

101, Dr. Balikci considered that a newsletter was vitally
important, and should be published twice each year., The National
Museum produced a newsletter in simple form which had been very
useful, and might serve as a model.

102. Dr. Dailey said that a permanent committee might be
set up to direct publication of the newsletter, and to advise generally
on matters of research co-ordination.

103, Mr. Kerr suggested that those individuals and agencies
who were interested in a newsletter might be asked to submit information
for publication in a simplified, standard. form, which then could be
reproduced in Ottawa with a minimum of effort. There was no question
that a newsletter would be valuable, but a number of administrative
factors would have to be considered before the N.C,R,C. could
make any commitment,

' FINAL ASSESSMENT AND DISCUSSION OF POSSIBILITIES FOR
A FUTURE MEETING

104. Dr. Honigmann said that he had found the conference
most helpful and informative, and suggested that another meeting
~might be held in future as a means to ensure further co-ordination
of research.

105. . Dr. Chance expressed satisfaction with the conference.
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106. Dr. Balikci suggested that such meetings be held
at least once and preferably twice each year.

107. Dr. Slobodin suggested that November might be
a better time of year for the next conference, since it would provide
more time for planning research projects to be undertaken the

following summer.

108. Mr. Kerr said that it would be administratively difficult
to arrange meetings twice a year, and that a conference in November
or even December would not permit time for researchers to submit
reports of their field work during the previous summer.

109. Dr. Hobart thought that a meeting could be useful
even if reports had not been submitted previously.

110. Dr. Dailey suggested that field workers might present
a one or two-page summary of their findings in time for an autumn
meeting.

111, Dr. Ellis suggested that in future meetings, the
participants be divided in small groups to discuss specifically
defined problems, after which each group could report to the conference |
as a whole.

112, Mr, Kerr noted that there seemed to be general
agreement on the need for another meeting. However, it was not
possible at this point to decide on the most feasible time. The
opinions on timing would have to be assessed in the light of the
administrative problems involved, and other factors. He thanked
the participants for their many valuable suggestions for improving
the co-ordination of research, and for developing the research
design of the Mackenzie Delta Project. These suggestions would be
considered carefully, and incorporated in the research plan where
this seemed desirable and feasible.

March, 1966
Department of Northern Affairs : G.F. Parsons
and National Resources Recording Secretary.

000213




F‘ Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a l'information

Department Ministére
of Northern Affairs du Nord canadien et
l CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre
| ‘% ‘/}g,é
"5 '
|
C.T. HYSLOP, Ottawa L, April 6, 1966. /
NORTHERN ADMIN. BRANCH ourfite/ iGFe dossier 2/ T=1 .3 / 6
your file/ votre dossier 7

I wish to express my personal thanks, as well as thanks on
behalf of Northern Co~ordination and Research Centre for your
advice and help at the Research Planning Conference of February
28 and March 1, )

For your information I am attaching a copy of the mimutes. Any
"follow-up" remarks or comments you may wish to make will be
received with gratitude.

A,J. K¢

for - Chief,
Northern Co~ordination and
Research Centre.

Enclosure
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MACKENZIE DELTA RESEARCH PROJECT - PLANNING CONFERENCE

A meeting of university scientists, together with government scientists and
administrators, was held on February 28 and March 1, 1966, in Room 1403 South,
Centennial Tower, Ottawa, to discuss reports of previous field work and ‘
proposals for future research in connection with the Mackenzie Delta Research.

PRESENT:

Mr.

ADr.

Dr.,

A,J., Kerr (Chairman)
Northern Co-ordination and Research Centre,
Department of Northern Affairs and National Resources

C. Aasen
Faculty of Engineering
University of Waterloo

G. Angers
Industrial Division

-Department of Northern Affairs and National Resources

R.A. Armsfrong
Northern Health Services
Department of National Health and Welfare

A, Balikci
Department of Anthropology
University of Montreal

' D. Bissett

Industrial Division
Department of Northern Affairs and National Resources

W. Bock
Education Division

‘Department of Morthern Affairs and Natiorial Resources

. C.M. Bolger

Assistant Director, Northern Administration Branch
Department of Northern Affairs and National Resources

N. Chance
Department of Sociology and Anthropology
McGill University

P.F. Cooper
Peabody Museum
Salem, Massachusetts

J. Cox
Engineering Division
Department of Northern Affairs and National Resources
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R. Dailey

- Department of Anthropology‘

University of Toronto

D. Damas

.National Museum of Canada

J.B. Ellis

Faculty of Engineering
University of Waterloo

D. Foote

+ Department of Geography

Dr.

McGill University

J.H. Gordon
Assistant Deputy Minister
Department of Northern Affairs and National Resources

R. Hill
Northern Co-ordination and Research Centre
Department of Northern Affairs and National Resources

C. Hobart
Department of Sociology and Anthropology

* University of Alberta - Edmonton

-Dr,

J.J. Honigmann

.- Institute for Research in Social Science.

Mr,

Univer sity of North Carolina

C.T. Hyslop

. Assistant Dlrector, Northern Administration Branch

Department of Northern Affairs and National Resources

- Diamond Jenness

- F.J. Neville
Welfare Division

Department of Northern Affairs and. Natmnal Resources

G. Rancier ‘ o
Department of Northern Affairs and National Resources

G. Richardson
Indian' Affairs:Branch
Department of Cltlzenshlp and Immlgratlon

"G.W. Rowley

Secretary, Advisory Committee on Northern. Development
Department of Northern Affairs and National Resources
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“Mr.

Mr.

Mr,

W.F. Shepherd
Welfare Division
Department of Northern Affairs and National Resources

R. Slobodin
Department of Sociology and Anthropology
McMaster University

. D.. Smith
‘Peabody Museum
‘Harvard University

J. Wolforth
Department of Geography
University of British Columbia

W. Wright
Faculty of Engineering
University of Waterloo

G.F. Parsons g © (Secretary)
Northern Co-ordination and Research Centre
Department of Northern Affairs and National Resources
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INTRODUCTORY REMARKS

L. Mr. A.J. Kerr explained that the provisional design of the
Mackenzie Delta Research Project called for research to be undertaken
in three stages over a period of three years. The first stage was completed
in 1965, when a research team of specialists in anthropology, economic
geography, and physics was recruited by the Northern Co-ordination and
Research Centre and sent to the Delta to undertake preliminary studies as
a basis for further, more intensive research. The purpose of the conference
was to discuss the reports resulting from the first phase, to seek suggestions

and recommendations for the future planning of the Project, and to examine

the best means for co-ordinating this research with research planned by

- other organizations and individuals.

2. Mr. J.H. Gordon outlined the basic aims and objectives of
the Mackenzie Delta Research Project. Essentially, these were to provide

‘the Government with a better understanding of the needs and aspirations

of the native peoples of the area and the opportunities open to them, and to
determine the best means to involve them in identifying and solving their own
problems, and in managing their own affairs. The Department of Northern
Affairs and National Resources was seeking concrete recommendations

and proposals which could be put into effect, if only as pilot projects, in the
shortest possible time following the presentation of the research findings.

This was the first time that the Department had attempted
to gather together an interdisciplinary team of scientists to concentrate on
the problems of a single geographic region.. The Mackenzie Delta area
had been chosen for special attention at this time because it was broadly
representative of environmental, social, and economic conditions in both
the Arctic and Sub=Arctic of Canada. He called on those present for suggestions

-as to the kinds of studies that might usefully be undertaken, and the agencies
that should be asked to participate.

- DISCUSSION OF PRELIMINARY PHASE REPORTS

3. Mr. Kerr noted that copies of reports based on preliminary
field work in the summer of 1965 had been distributed to participants
at the conference. He.called on those who had performed field research to
discuss briefly their work, and invited the other participants to comment
and ask questions after each presentation.

(a) The Mackenzie Delta - Its- Economic Base and Development -

by J. Wolforth

4, - Mr. J. Wolforth said that during approximately three months °
in the field, he had concentrated on gathering basic data with respect to
demographic change, wage employment, freight movements, exploitation
of renewable resources with special reference to trapping and fur trading,
and other related matters., There was need for further research on employment,
population movements, natural resources, and the economic impact of policies
which have guided commercial, industrial, and governmental activities in the
area. These and other recommendations had been included in his report.
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5. Dr. J.J. Honigmann observed that within a brief period
of field work, Mr, Wolforth had gathered a great deal of basic information
which should prove useful in planning future research.

6. Dr., D. Foote agreed, and said the report raised some
interesting questions which should be answered. It was necessary to
learn more prec1sely ‘the nature and extent of the Delta's renewable
resources, and to determine the size of the human population which these
resources could support. The answers to such questions called for basic
biological research, and he asked if there were plans to incorporate
biological studies in the Mackenzie Delta Project.

7. Mr, Kerr said biologists now stationed at Inuvik were
conducting studies on muskrat productivity, but they were not actually
involved in the Project, He agreed that the advice of biologists from the
Canadian Wildlife Service and other agencies should be sought.

_ 8. - Mr, Gordon said that studies of the kind suggested by Dr,
Foote should be done in connection with studies of the efficiency of
- harvesting methods now employed.

9, . Dr. Hobart said there was a need for information about

- the economic aspirations of the Delta people. This would provide a basis
for predicting the numbers of people who mlght participate in future ...
‘resource harvesting, and should be correlated with information on

. available resources,

10, - Mr, Kerr said that inve'sti'gat'io'n of economic aspirations
had been incorporated in the existing research design.

11. Dr. Foote suggested that if other government agencies
were not in a position to assist in gathering the kinds of biological data
.needed, then the Northern Co-ordination and Research Centre should
consider engaging blologlsts to work on the Mackenzie Delta Project's
interdisciplinary team. The overall objective was to provide information
which would permit flexibility in decision-making. Therefore, it seemed
necessary to conduct investigations into biological, human biological, and
cultural processes, and to combine knowledge of these three processes
in such a way as to prov1de guidelines to the administration.

12, Mr. Kerr agreed in principle, but indicated that there
were limitations to the scale on which the Mackenzie Delta Project
could be operated. He asked for suggestions as to how such research problems
. might be approached, within the limits of the scale of operations,

13, Mr, D. Bissett thought that a wealth of data already existed
from past biological studies, These data were available from such agenc1es
as the Fisheries Research Board and the Canadian Wildlife Service. In
order to-acquire and use this existing information, it was only necessary
to establish effective liaison with the relevant agencies.

- 14, Dr. Foote ﬂsuggest'ed that the Northern Co-ordination and
Research Centre might consider hiring someone to compile existing
biological data,
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15. . Dr. Honigmann pointed out that geography and anthropology
were essentially synthesizing disciplines, and suggested that professionals
in these fields should be in a position to bring together biological and cultural
data, and to identify and interpret relationships between them in a manner
meaningful to administrators. ’

16, Dr. R.A. Armstrong suggested that modern data processing
methods could be usefully employed in correlating the kinds of data under
discussion. The Department of National Health and Welfare could provide
data on health conditions in the Mackenzie Delta, and they might be able
to process this information by computer.

(b) Technology and the Mackenzie River Delta

by Dr. P.F. Cooper

17. Mr. Kerr explained that the objectives of Dr. Cooper's
preliminary research had been to identify some of the probable limitations
and directions of technological development, and to examine some of the
means by which technology might contribute to better resource utilization
and better living standards. '

18. Dr. Cooper said that in the course of his research, he had
reached certain conclusions which ran parallel to points already made by
other conference participants, These included the pressing need to bring
together knowledge already available, and the need for more information
on how resources are exploited at present, how to exploit them more fully
in future, and what proportion of the population might be expected to benefit
from fuller exploitation. In considering ways to improve living standards,
it was important to bear in mind that providing better technical facilities
to more people would mean concentrating the population in larger communities,
Such a development seemed to conflict with proposals for better harvesting
 of renewable resources, which called for a dispersal of the population.
There seemed to be no easy solution to this dilemma, although it might be
possible to improve transportation to the resource areas, and to reduce
the cost of living in towns.

19. Mr. Kerr said Dr. Cooper's study indicated that radical
technological developments could not be expected to change economic and living
standards in the foreseeable future. Life could be made easier for the native
peoples of the north by more effective use of local resources and/or further
subsidization. '

20. Mr. Wolforth thought that future exploitation of oil and
natural gas resources offered about the only possibility for dramatic
change, and asked if Dr. Cooper had obtained any information about this.

21, Dr. Cooper said he did not think that the development of
oilfields would provide large-scale, continuing employment for the native
population.
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. 22. Mr. Gordon agreed, and thought that perhaps increased
Territorial revenues would constitute the main advantage to the development
of any petroleum reserves in the area.

23. Mr. W. Bock said the extension of winter roads into the
Delta might reduce transportation costs.

24, Dr. Cooper said he had been told by Mr. R.A. Hemstock
of the Imperial Oil Company that freight haulage by winter roads could
cost up to twenty times as much as barge transgportation in summer,
because.roughnesé imposed low speeds, reduced loads, and increased
maintenance.

25, Mr. Gordon suggested that increased use of winter roads
could reduce the need for maintaining large inventories in some areas.

26. Mr. R. Hill said that roads could have important social
benefits by increasing population mobility and reducing the isolation
between settlements. '

217. -Mr. Hyslop said the Department of Northern Affairs and
National Resources had embarked on a long-term road building program -
which included plans for a road to Inuvik and other parts of the Delta
area. A continuing effort was being made to reduce the costs of electric
power, and a new Eskimo housing program was planned.

28. Dr. Cooper noted that in the past there had been relatively
little effort to adapt technological innovations to northern conditions,
Perhaps the time had come to look more closely at the special needs of
the north and to create a new technology more suitable to the area. It
seemed unwise to 'de‘pénd solely on research by private industry, since
the techniques which industry might be expected to develop would be directed
more towards large scale production for a mass market, than to meeting
the specialized needs of a small population in regions like the Mackenzie
Delta.

29. Mr, Gordon said there was a need for research into problems
of industrial employment, There was an assumption that the onus was entirely
on the native peoples to adapt, and that industry need not make any adjustments
to the needs and cultural attributes of the people. Some industries had shown
a willingness to experiment in making certain special provisions for Indian
and Eskimo employees, but there was danger of conflict with the labour unions.
A report from a research group might help to persuade industry of the need
to make further a.djuStnients.

30. Dr. Honigmann said that he had observed certain informal
adaptations on the part of employers at Frobisher Bay. It was possible
that there had been more adaptation by industry than was immediately apparent.

31. Dr. Slobodin agreed, and thought there had been both conscious
and unconscious adjustments to the work'attitudes and skills of local labour
forces in the north.
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32, Mr, G. Anders said research on questions of native-
employment had been conducted in several African countries, including
Rhodesia and Zambia, and that it might be useful to examine these
research findings.

(c) Domestic Economy of the Natlve Peoples, Mackenme River Delta,

N.W,T,
by D.G. Smith
33, Mr,. D.G. Smith explained that the central aim of his

study had been to analyse in a preliminary way the difference between
‘economic expectation and economic realization among native people

in the region. His study indicated that, in spite of ethnic and other
differences, the people of the Delta constituted in many ways a single .
community within a more or less distinctive environment, He had

found it useful to distinguish three broad categories of people: those
living on the land, those living in settlements but dependent partly on the -
land and partly on casual employment, and those living in settlements as
~ full-time wage earners., The second group appeared to be subject to the
most economic frustration, while the third had come closest to bridging
the gap between economic expectation and realization. He suggested that
intensive study of group relations, attitudes, aspirations, and values
was necessary to provide a ''practical" understanding of the people.  His
preliminary work had, he thought, shown how an intensive study should
be organized, o :

34, Dr, R, Dailey asked if excessive use of alcohol was an
important factor in preventing the people from realizing their economic
aspirations, If so, patterns of liquor consumption should be investigated,

35. Mr, Smith thought that drinking was a significant factor.
Some people appeared to spend a large proportion of their available cash
on liquor, not only for their own consumption but to "treat" their friends,
However, with so many inter-related aspects of social life in the Delta
requiring investigation, he wondered if it would be advisable to spend
a large proportmn of the time available for field work on this specific
questmn.

36. Dr, Hobart thought there was a need for more information
on the symbolic significance of drinking behaviour, because this behavior was
closely connected with the ways in which individuals and groups identified
and defined themselves and their relations with others, both native and
white, Knowledge about these matters might provide guidelines for ‘
administrative action designed to reduce excessive drinking.

37. Dr. Honlgmann said that research into questions of economic
frustration presented problems of methodology. Formal interviewing
seemed to be the best method for obtaining systematic results, but native
people were suspicious and felt threatened by interviews, and were
reluctant to submit to them,

38. . Mr. Smith agreed, and said that people had become evasive
when he asked them direct questions, However, during prolonged, informal
contact people frequently would comment about their attitudes and aspirations.
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-39, Dr. Hobart suggested there were ways in which such data
could be gathered systematically. He cited current experiments with
thematic aperception tests, in which subjects are invited to partlc1pate
in a ''game'',. giving their interpretations of pictures which the interviewer
showed to them. - Again', it might be possible to bring groups together
to discuss a hypothetical question or problem. However, it was true
that the success of such methods depended on the prlor estabhshment
of rapport between investigator and subjects. '

40, - Dr. N. Chance agreed that with the proper approach,
it was possible to pose hypothetical questions to informants, without
approaching directly their-attitudes and beliefs. This technique permitted -
them to respond hypothetically, without appearing to expose themselves,

- His own research group had had some success along these lines during
field work with Indians in northern Quebec. '

B

41, . Dr. Slobodin considered that extensive knowledge of the
people and their language was necessary before attempting to gather data

on their motivations and values. There was a temptation for anthropologlsts
to avoid learning native languages when working in an area like the
Mackenzie Delta, where so.many of the people spoke English. As a result,

. investigators sometimes failed entirely to identify many important aspects )
of social life. Time spent learning the language also served to establish

rapport with the people, since it gave them the opportunity to exercise
some measure of control in their relations with the anthropologist, who
must assume the role of ""'subordinate' in the learning process. :

42, ~ . Dr. Chance said that without knowledge of the local
la.nguag'e' it was far more difficult to study motivation than to study social
structure. For this reason, anthropologlsts often tended to concentrate
on structural studies.

DISCUSSION OF FUTURE RESEARCH PLANS

43, Mr. Kerr noted that a number of general suggestibns for.
further research had been made already, including suggestions on research -
methodology. - It was necessary now to discuss specific details of the research

" design for the Project, as tentatively outlined in a paper which had been

distributed before the Conference. Stage II, to be undertaken in 1966,
would use the insights developed in Stage I to identify more precisely and
to explore in depth certain key aspects of the social, psychological, economic,

- and physical situation in the Delta. In Stage IIl, existing government programs

would be Bxamined; -and suggéstions made fof their improvement and the _
possible implementation of new programs, on the basis of research findings,

Specifically, the studies proposed in Sté.ge II included the investigatioh of:

(a) motivation and perception of fhe native people;

~(b) relations between sub-groups in the .na.tive population;
{c) mental health as index of stress in a social change situation ‘
(d) culture change problems as perceived by whites; |
(>e)' availability and use of local bresources; :
(>f) problems of‘town planning.
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In addition to the studies proposed in the research design for Stage:I,
“a number of research suggestions had been received from government
and non-government agencies operating in the Delta. These included
requests from the Welfare and Education Divisions of the Northern v
-Administration Branch. for research on delinquency and crime, attitudes g
toward social assistance, the aspirations and economic prospects of '
school children, at’gitudes toward education, teacher recruitment, and a
variety of related topics. Conference participants were invited to comment
on the plans for Stage II, and to offer suggestions on the best way to
- integrate these plans with the immediate research needs of the administrators
.in the fields of welfare and education.

44, . Dr. Balikci said the studies proposed in Stage Il were
fragmented and seemed to bear little relationship to one another. However,
. most of the studies would involve consideration of ecological factors. He
suggested that a comprehensive ecological study could subsume and give
an overall perspective to research problems of narrower scope, and thought
that such a study should be given first priority.

45, Dr. Chance suggested that while ecological factors were
important to consider, they were not sufficient in themselves to explain
social processes in a situation where native peoples were experiencing
a widening range of choice in their actions. In such a situation, motivations
and self-perceptions became increasingly significant areas for study.

46. Dr. Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

47. Dr. Slobodin said some of the studies proposed for Stage II
would require lengthly periods of field work. Ideally, one year should
be allowed for field work on the mental health study, and one year for
the study of motivation.

48, Mr. Kerr asked if it was necessary or advisable to undertake
the broader and more theoretically oriented studies planned for Stage II,
before investigating the relatively specialized and narrowly defined
problems of immediate interest to the Welfare and Education Divisions,

49, Dr. Slobodin suggested that the answers to research
problems posed by the administration should come out of broader studies.

50. Dr. Honigmann noted that the motivational study proposed
for Stage:Il raised "umbrella-type'' questions which subsumed the questions
formulated by the Welfare Division. However, it did not seem necessary
to pursue the broader problems first, To answer the Welfare Division's

- questions called for the examination of those questions spécifically.

51. - Dr. Chance said that he was in favour of undertaking basic
research first, but agreed that it was not necessary.. It was possible -
from the start to focus either on ''pure' research problems or on "practlcal"
administrative problemso
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In addition to the studies propesed in the research design for Stage II,
a number of research suggestions had been received from government

-and non-government agencies operating in the Delta. These included

requests from the Welfare and Education Divisions of the Northern

-Administration Branch for research on delinquency and crime, attitudes

toward social assistance, the agpirations and economic prospects of

school children, attitudes toward education, teacher recruitment, and a
variety of related tbpics, Conference participants were invited to comment
on the plans for Stage II, and to offer suggestions on the best way to

integrate these plans with the immediate research needs of the administrators
in the fields of welfare and education.

44, Dr. Balikci said the studies proposed in Stage Il were
fragmented and seemed to bear little relationship to one another. However,
most of the studies would involve consideration of ecological factors.  He
suggested that a comprehensive ecological study could subsume and give
an overall perspective to research problems of narrower scope, and thought
that such a study should be given first priority.

45, Dr. Chance suggested that while gcological factors were
important to consider, they were not sufficient in themselves to explain
social processes in a situation where native peoples were experiencing
a widening range of choice in their actions. In such a situation, motivations
and self-perceptions became increasingly significant areas for study.

: 46, - Dr,. Honigmann said that ecological factors were not being
ruled out, but could be taken into account in motivational studies.

47. Dr., Slobodin szid some of the studies proposed for Stage II
would require lengthly periods of field work. Ideally, one year should
be allowed for field work on the mental health study, and one year for
the study of motivation.

48. Mr. Kerr asked if it was necessary or advisable to undertake
the broader and more thejoretica,lly oriented studies planned for Stage 1I,
before investigating the relatively specialized and narrowly defined
problems of immediate interest to the Welfare and Education Divisions.

49. Dr. Slobodin suggested that the answers to research
problems posed by the administration should come out of broader studies.

50. Dr, Honigmann noted that the motivational study proposed
for Stage II raised "umbrella-type' questions which subsumed the questions
formulated by the Welfare Division. However, it did not seem necessary
to pursue the broader problems first., To answer the Welfare Division's
questions called for the examination of those questions specifically.

51. Dr. Chance said that he was in favour of undertaking basic
research first, but agreed that it was not necessary. It was possible -
from the start to focus either on ""pure' research problems or on "practical"
administrative problems.

s¢°8

000225



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a linformation

-8 -

52. Mr. Kerr noted that several references had been made
to the difficulty of undertaking motivational studies, and asked if it was
feasible to investigate such questions as the aspirations of school children,
within the time available.

53. Dr. Hobart did not think that a study of school children's
aspirations would be unduly difficult. It would be advisable to ask how
realistic were the aspirations of these children, and what were the
aspirations of the parents for them.

54, Dr. Honigmann said that the studies proposed by the
administration served to alert those planning research to the need to
include a wider range of age groups in the research design. Of the
studies suggested by Welfare Division, that concerned with delinquency
and crime seemed the easiest to handle.

55. Mr. F.J. Neville said that the Welfare Division favoured
research which would show whether or not its existing programs met present
needs, and which would provide suggestions for the development of new
programs. The Division needed reliable information as soon as possible for
the solution of practical problems. A correction program was being
developed at the present time, geared to the rehabilitation of offenders.

To implement such a program, it was necessary to have information

about attitudes toward crime, attitudes toward rehabilitation, and related
matters. However, this was only one of the problem areas which concerned
the administration, and concern was not focused solely or even primarily

in the Mackenzie Delta. A system of priorities.should be established for
conducting research, based on the relative degrees of urgency of the
various problems requiring investigation. In planning research, there

was a need for more liaison among the various units of the Department.

56. Mr. G. Rancier agreed that the administration needed
answers to its questions fairly soon. Decisions had to be made as to
the advisability of training natives for employment in the south, and
encouraging industry to establish in the north. The administration preferred
to operate on the basis of scientific information, but it could not wait
for years for that information.

57. Mr. C.M. Bolger said that administrators did not expect
the Mackenzie Delta Research Project to provide pat answers to all the
questions they had presented. However, there was a need for the problems
defined by the research planners to be reconciled in some way with those
defined by the administrators.

58. Mr. Kerr agreed that a balance must be struck between
the demands of basic research and the need for answers which could
be applied relatively quickly. It seemed in order to study the specific
research problems of the administration within the framework of the
larger questions included in the present research design. He stressed
that the entire Delta Project was strongly oriented toward research
which could be applied administratively. It was proposed that Stage III
would involve the local people, 'including members of the local
administration, working in teams to devise means by which the previous
research findings could be employed in the formulation of policy. He
invited suggestions on the best means for planning research which
would lead to the implementation of findings.,
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59. Dr. J.B. Ellis suggested involving administrators in
the actual research process, rather than inviting them to participate
in implementation after the research was completed. The former
approach would be more likely to encourage receptiveness to the
recommendations arising from research,

60. Mr. Wolforth noted that research was propesed at two
levels--the so-called ""pure' and "applied'". If the aim was to facilitate
immediate applications on a local scale, then it was best to involve
local field administrators. However, if long-term policy changes of
more than local significance were anticipated, then high-level
administrators should be involved.

61, Dr. Honigmann thought that senior administrators
were more interested in co-operating with research workers.

62. Dr. Balikci agreed, and expressed the opinion that local
administrators were less likely to have an appreciation of the broad
problems: which had to be faced in the north as a whole.

63. - Mr. Bock pointed out that the Department's operations
were being increasingly decentralized, and more local administrators
.were becoming involved in the making of important decisions. Change
would come largely through recommendations made by local administrators,
and through demands of the local people as they became more aware
of the alternatives open to them. It was a mistake to think that all
policy was initiated in Ottawa.

64. Mr. Kerr thought that it was important to involve
the people who implement policies at the working level, in addition
to the native peoples who are affected by those policies. If the local
administrator were shown that the social scientist had a contribution
to-make, he would be likely to co-operate.

65. Dr. Hobart considered that the problem of administrative
involvement, and of ensuring the ""feedback' of information from
researcher to administrator, was essentially a problem for those
familiar with government organization. The feedback process could
not be left to work informally, but must be built into the research design.
- It might be useful to appoint a committee to give careful consideration
to general problems of collaboration between researchers and adminis-
trators. In this connection, a program of '"action research' might
be considered. There were receptive people at both the policy level
and the local administrative level, and it seemed necessary to co-operate
with both groups. '

66. Dr. Chance said that his own research group, in working
on a prolonged study of community development projects in Indian
.communities, met periodically with an advisory board consisting of
government administrators. These meetings permitted a frank exchange
of views, and a full accounting of research findings and future research
plans. A similar arrangement might work in the Delta Project.

-.-00910

000227



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur Faccés & linformation

- 10 -

67, Dr, Dailey suggested that researchers might provide
administrators with a series of interim progress. reports.

68. Dr. Foote said that it might be advisable to keep the

local native peoples informed about the objectives of research, and to
. make them aware of the need for accurate information. . If the people.
could be made to understand and appreciate that research findings
‘might lead to the improvement of policies affecting them, ‘they would
be willing to co-operate with field investigators. Their confidence
and co-operation might be gained by regularly feeding information

to the opinion leaders in the Delta, and by employing native personnel
to gather basic data.

69. Dr. Slobodin agreed in principle, but said that many
people might not understand the information given to them, and some
information might be resented. As the number of researchers increased
in the north, the problem of their reception by local people became
increasingly important. The question of feeding back research information
to native groups was complicated, and required careful examination.

70. . Mr, Kerr called for comments on the proposals for Stage
"III of the research. It was intended to form a team composed of researchers,
together with administrators in education, welfare, and related fields.
This group would co-operate in working out experimental applications
of the research findings, and in making recommendations for policy
change. ‘

71. ‘Dr. Honigmann said that the questions to be answered in
Stage III should be built into the design.for Stage II. Furthermore,
it might be a mistake to separate Stages-II and 1II. These phases over-
lapped and ran parallel to one another. There was a need to collaborate
with administrators in-Stage II as well as in Stage IIl. |

72, Dr., Dailey agreed that the two phases should be
combined in some way. It seemed necessary for questions of analysis and
application to be considered at both stages.

73. Mr., Kerr agreed in principle that some merging of the
two stages would be desirable. However, it was not clear how this could
be accomplished in practice.

74. Mr, Kerr called on Messrs. C. Aasen and W. Wright to
discuss their proposal for the study of an approach to regional planning
in the Delta. , '

(Item 6, Stage II, in paper describing the
research design) '

75. . Mr., Wright said it was Mr.. Aasen's and his thesis
that, through the development of adequate predictive models, a consistent
program for regional planning could be achieved. The aim was to provide
guidelines for future research and to develop a conceptual framework
for planning, taking into account all possible environmental, physical,
economic, social, and social psychological variables which might
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influence planning. Although Mr. Aasen and he were not in a position

to examine in detail a_large number of variables in a wide variety of
disciplines, they hoped to perform a synthesizing function with the

help of the specialists in several disciplines who would constitute the
research team. Their first interest was in gathering data for their
theses for the Master's Degree, but they hoped that their research could
be integrated with the prograrﬁ for the Delta.

76. . Mr. Wright's presentation was discussed at length. In
the opinion of seme participants, the proposal was considered too
ambitious and perhaps unmanageable in its present form. However,
a number agreed that with further refinement, and some scaling down
of the objectives, the proposed research might make a useful
contribution to knowledge of the Delta.

DISCUSSION OF THE CO-ORDINATION OF THE MACKENZIE DELTA
RESEARCH PROJECT WITH RESEARCH PLANNED BY OTHER

ORGANIZATIONS AND INDIVIDUALS.

7. Dr. Honigmann said that he was planning to undertake
a comparative study of Indians and Eskimos in-Arctic and sub-Arctic
towns in Canada. - He was interested in studying the responses that
people made to their social and economic opportunities, and the normal
and deviant culture patterns in northern towns. He proposed to consider

the town as a socializing environment, and as a stimulus to new forms

of behaviour and to the making of new choices and decisions.  He would
look for patterns of response among. different groups with respect to
the use of alcohol, the opportunities for education and vocational
training, and other matters. The next step would be to formulate
hypotheses which might be useful in explaining the responses observed.
The research was intended primarily to produce hypotheses, rather than
to test hypotheses, A graduate student was doing research along these
lines in-Schefferville for a period of six months, and several graduates
would be going to. Churchill in the summer of 1966. Dr. Honigmann
planned to go himself to Inuvik in the spring of 1967 for about seven
months. There he would compare his findings with the results of his
earlier work at Frobisher Bay, and probably would return later to
Frobisher Bay.

78. Mr, Kerr asked Dr. Honigmann to commént on the
possibilities for co-ordinating his work with that of the Delta Project. .

79. Dr. Hohigmann said that he welcomed the opportunity
to co-ordinate his work with that of the Northern Co-ordination and
Research Centre, and to incorporate in his own research questions
which might be of practical significance to the Department. He
had no specific suggestions for liaison at this time, but planned to
do preliminary work in Ottawa, when he would be pleased to consult
with the Centre. However, he did not wish to duplicate the work of
other investigators, and was prepared to consider studying some town
other than Inuvik, or to otherwise change his plans as a result of
the conference discussions.
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80. Mr. Anders suggested that Dr, Honigmann might
consider studying Yellowknife.

81. Mr. Rancier agreed with this suggestion, adding that
Dr. Honigmann's proposed study of Churchill also could be valuable
to the Department,

‘82. Dr. Armstrong expressed interest in Dr. Honigmann's
proposals, and invited him to visit the Department of National Health
and Welfare during the course of his work in Ottawa. That Department
was planning a variety of research projects in the north, including
the investigation of general health patterns, pneumonia among Eskimos,
epidemiology among Indians, and dietary studies. All these projects
should be co-ordinated in some way with Dr. Honigmann's research.

83. Mr. Kerr asked Dr. Balikci and Dr. Chance for
suggestions for the co-ordination of departmental research in the
Delta with social research being undertaken or planned at their
respective universities.

84. Dr. Balikci said that an important concern of the
Department of Anthropology at the University of Montreal was the
training of graduate students for northern research. Hopefully,

a PHD program would begin within two years, and students were
available at the present time to participate in the Delta Project.

85. Dr. Chance said that at McGill University, all
available anthropology students with interests in northern research
were participating in the current series of studies of Cree Indians
in northern Quebec, under his direction. However, by 1967
some McGill students might be available to participate in research
sponsored by the Northern Co-ordination and Research Centre.
His students were taking courses in social theory related to problems
of development, and one course requirement was participation in an
ongoing program of applied research in this field. One objective of
the training program was to prepare social scientists for work in
gox}ernment. His Cree studies, under ARDA sponsorship, were
directed at such problems as economic and geographic mobility, adjust-
‘ment to new kinds of employment, motivation and perception, and factors
which stimulated or inhibited political awareness and political involvement.
At the same time, ongoing community development programs were
being evaluated. These studies had a direct bearing on the kinds of issues
that were being explored in the Mackenzie Delta., He expressed interest
in co-operation and liaison with the Department of Northern Affairs and
National Resources, and other government agencies.

86. Dr. Foote reported that he was embarking on a study
of whale hunting in Norway, and might do similar research on resource
exploitation in Labrador. Other studies in progress or planned by his

2
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group, included investigation of the fishing industry in West Greenland,
- and resource harvesting in both coastal and inland areas of Alaska.
Hopefully, the data gathered would be relevant to economic patterns

in other northern areas.

87. . Mr. Rancier said the Education Division was sponsoring
or involved in several ongoing studies, some of which were being under -
taken by graduate students in education. These included an historical
study of relations between church and state in Eskimo education,
and a study of art as a means of communication with school children
whose native language was not English. Other projects were focused
on programmed learning, standardization of intelligence tests, and
related problems.

- 88, .Mr, Anders said the: Industrlal Division was continuing
its series of area economic surveys, and would be paying particular
attention to the Mackenzie region., Studies were planned for the Delta,
and for the Fort Rae - Lac la Martre area. . It was hoped that by 1967
or 1968, area economic surveys would have been completed in all
parts of the north, after which regional planning studies might be
undertaken.

89. Mr. Bissett said that his area survey in the summer
of 1966 would take in the Delta and adjacent territory, including Fort
McPherson and Arctic Red River.

90. Mr, W.F, Shepherd said the Welfare Division had no
research projects under way at the present time. However, there
were plans to recruit an officer to educate natives in the use of alcohol,
and this person might undertake research somewhere in the Mackenzie

- District.

91. -Mr., G. Richardson said the Indian Affairs Branch had
no research plans.for the Delta. However, there was a pessibility
‘that research might be undertaken among the Dogrib Indians in the
vicinity of Fort Rae.

92. Mr. Kerr invited general comments and suggestions
for the improvement of liaison and research co-ordination.

93. Dr. Slobodin suggested that each university scientist present
might providé¢ a brief written statement of his future plans to the Northern
Co-ordination and Research Centre.

94. Mr. Wolforth expressed the fear that there might be
duplication of research effort in the Mackenzie Delta. One way to
avoid this might be the immediate preparation of a bibliography showing
work already completed in the area.

95. Mr. Kerr said the NCRC.was planning to engage an
experienced bibliographer to prepare a core bibliography which could
then be circulated to give agencies and individuals a chance to suggest
additions,

96. Dr. Honigmann said there had always been informal
liaison among professionals engaged in northern research. However,
there was a need for systematic distribution of research information
from a central point, and perhaps the NCRC was in the best position
to do this by the periodic publication of a mimeographed newsletter.

..ll.14
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97. Dr. Hobart agreed with the need for a newsletter
summarizing research recently completed, under way, and planned.
This would be a valuable co-ordinating tool, particularly if it
were published in the spring, prior to the period of summer field
work. The N,C.R.C. could undertake publication as part of its
co-ordination function. Any newsletter should be concerned
with research throughout the Canadian north, and not confined to
material pertaining to the Mackenzie Delta.

98. Mr, Wolforth suggested that information and news
of the Mackenzie Delta Project might be gathered and distributed by the
staff of the Inuvik Research Laboratory.

99. Mr. Kerr said that there would be administrative
problems in publishing a newsletter, among them the problem of
staff shortage in the N,C.R.C. He asked if it might be possible
to use some existing publication to circulate information on northern
research,

100. Dr. Hobart said that it might be possible to include
a newsletter in the Canadian Journal of Economics:and Pclitical Science.

. However, this would mean limiting coverage to the human sciences.

101. Dr. Balikci considered that a newsletter was vitally
important, and should be published twice each year. The National
Museum produced a newsletter in simple form which had been very
useful, and might serve as a model.

102. Dr, Dailey said that a permanent committee might be
set up to diréct publication of the newsletter, and to advise generally
on matters of research co-ordination.

103. Mr. Kerr suggested that those individuals and agencies
who were interested in a newsletter might be asked to submit information
for publication in a simplified, standard form, which then could be
reproduced in Ottawa with a minimum of effort. There was no question
that a newsletter would be valuable, but a number of administrative
factors would have to be congidered before the N.C,R.C. could
make any commitment.

FINAL ASSESSMENT AND DISCUSSION OF POSSIBILITIES FOR
A FUTURE MEETING

104. Dr. Honigmann said that he had found the conference
most helpful and informative, and suggested that another meeting
might be held in future as a means to ensure further co-ordiration
of research, ’ ‘

105. Dr. Chance expressed satisfaction with the conference.

0...15
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106. Dr. Balikci suggested that such meetings be held
at least once and preferably twice each year.

107. Dr. Slobodin suggested that November might be
a better time of year for the next conference, since it would provide
more time for planning research projects to be undertaken the

following summer.

108. Mr. Kerr said that it would be administratively difficult
to arrange meetings twice a year, and that a conference in November
or even December would not permit time for researchers to submit
reports of their field work during the previous summer.

109. Dr. Hobart thought that a meeting could be useful
even if reports had not been submitted previously.

110. Dr, Dailey suggested that field workers might present
a one or two-page summary of their findings in time for an autumn
meeting.

111, Dr. Ellis suggested that in future meetings, the
participants be divided in small groups to discuss specifically
defined problems, after which each group could report to the conference
as a whole.

112. Mr. Kerr noted that there seemed to be general
agreement on the need for another meeting. However, it was not
possible at this point to decide on the most feasible time. The
opinions on timing would have to be assessed in the light of the
administrative problems involved, and other factors. He thanked
the participants for their many valuable suggestions for improving
the co-ordination of research, and for developing the research
design of the Mackenzie Delta Project. These suggestions would be
considered carefully, and incorporated in the research plan where
this seemed desirable and feasible.

March, 1966
Department of Northern Affairs G.F. Parsons
and National Resources Recording Secretary.
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Previous to the Research Planning Conference of February 28 and
March 1, preliminary draft copies of reports for the four studies
undertaken last summer were sent to you. Before final editing and
publication of these reports, it would be very helpful to us if we
could receive from the Branch any comments about them you wish to
make regarding particularly: '

C. M. BOLGER,
NORTHERN \APMINISTRATION BRANCH
V

your file/ votre dossier

MD.R.Pe ~ Preliminary Phase Reports

-

(a) The validity of quantitative or
qualitative data presented.

(b) Areas of the reports needing explanatory
expansion (within the limits of the data
available).

(¢) Any references to family or personal matters
which you feel might be unfair or misleading,

T shall be getting in touch with you shortly to arrange to discuss
further the ways in which our research can better assist northern

administratione.
/ 7

A./J. Kerr

for Chief,
Northern Co~ordination and
Research Centre.
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Department Ministére

. of Northern Affairs y du Nord canadien et
CANADA and National Resources Deputy Minister des Ressources nationales Sous-ministre
Director, Northern y /4 M‘ Ottawa L, February 2L, 1966 ){
Administration Branch ?P’ ”’,’l
our file/ notre dossier

your file/ votre dossier

Mackenzie Delta Research Project - Planning Conference

Attached you will find the following materials for preparatory study:
(a) An outline of the plan of the Preliminary Phase.

(b) Copies in draft form of the four reports prepared after
the Preliminary Phase plan was implemented.

(¢) A list of persons who will be attending the conference.

(d) A proposed agenda for the conference. This will be
discussed at the first meeting and may be adjusted.

Tt was originally planned to include with the above items the plan for
future research to be undertaken on the project. A summary of suggestions
received from government and other organizations regarding research which
might be usefully undertaken, was also to be included. I regret that they
cammot be attached, but they will be distributed to conference participants
at the first meeting.

» Because Ottawa is familiar to most conference participants, it is assumed
| that they will be making their own arrangements for accommodation, and
we will not make hotel reservations unless requested.,

I look forward to seeing you.

« Jo Kerr,
for Chief,

Northern Co-ordination - ,(
S)} g 2

Keri’/lS and Research Centre. /y/(

S
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MACKENZIE DELTA

Location - Emauvc Board Roo!n. :
15th Floor -~ Centennial 'rmx-, :
400 lLaurier llmu. £
'cum 4, Ontario.

. PROVISIONAL A :
Monday, Feb. 28
AM.  9:30 - 12:15
' Discussion of Phase i
(Preliminary Phase) reports.

P.M. 2:00 - 5:00

Discussion of Fhase Il and IIl plans.,

Tuesday, March 1
AM. 30 - 12:15 »
meuopion of the co-ordination
of M.D.R. P, research with

‘research planned by other
_organizations and individuals.

P,M, 2100 - 5:00

, Review and Final Assessments,
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MACKENZIE DELTA RESEARCH PROJECT--PRELIMINARY PHASE

A decision to develOp a comprehens1ve and integrated research program in
the Mackenzie Delta was made in September 196, The purpose of the program
“was to isolate and analyze social and economic conditions which impede

native peoples from participating in northern development and to agsess

. ‘the extent to which they are making effective adjustment to changes’ brought

about by govermment and commercial expansion in the north. After discussion betweem

; Mr. J.H. Gordon , Mre Rowley and Mr. Valentine, this program was included
in the N.C.R.C. eatimates for 1965-66.

Before such a program can be carefully formulated, some prellminary field
 rwork must be done in order to provide the general background data neceasary
' to establish the location of key areas for detailed investigation during the

next phase of the program. Plans for the preliminary phase of the project

i"to be undertaken this year, leading up to a detailed and comprehensive
‘Q‘research plan for the 1966-67 year, are listed below: .

ACTION ; A prelimlnary fleld research program W1ll be organlzed and wmll
,1nclude the progects follow1ng. , _ ,

¥f(a):“A soeio-economlelstudy of the basic structure of the communlty
. of Inuvike. Analy31s would include consideration of elements
.. such as: : : -

' f- leaders and patterns of leadership (i.e., who the leaders
are, and how they lead) : » e

" decmslon-maklng (i.e., where decisions are made, factors ;"
! 1nh1b1ting or promoting decision-making by Local people)

- fragmentatlon in the community (i.e., sub-groups, their
- orlglms and thexr organization, their relatlons w1th each
other :

' = ethnicity and its meaning in Inuvik (i.e., what adVantageS'
"and disadvantages. does "Lskimoness“ pose to an Eskimo inx
Inuvmk).A

Basic'information about the structure of the other communities:
in the Delta is available, since they are former fur-trade
settlements, not essentially different from other such .. _
‘settlements in the Mackenzie, whose patterns of organizatiom-
have been describeds Inuvik, however, represents a different .
ecological orientation with a good many elements whose inﬁer- .
;relatlonships have not been analyzed. . o
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Mackenzie Delta hesearch PrOJect——

Preliminary Phase = Pape 2 . L

(0)

(e}

A socio-economic study of subsistence patterns in the Delta,
to outline and analyze the problems related to the time-lag

. between the acquisition of new needs and the means to fulfil

them. Social scientists who have worked in the Delta recently
(Clairmont and Hobart) imply that this is the key to understanding
most of the social problems in the area today. These scientists
suggest that for native people of the area, a noticeable-

© gap between the "level of economic expectation" and "the level

of economic realization® is closely connected with increased
delinquency, illegitimacy, problem drlnklng, etce Analysis .
Wlll include consideration of:

- origins of new “needs™ {(Where do they come from, and how
are they fostered?) - :

-~ How wide is this "gap"‘between levels of expectatlon and .
realization? (By how much are people m1531ng "the good llfe"'
as they understand lt?)

= What are the group and sub—group dlfferences with reference

to the width of this gaph?

'~ Aré there predictable trends in this problem area?

A study of the Delta by an economic veegraphertto produce an
outline map" of the economy of the area. This would include

" basic information aboubs

- historical background with reference to socio-economic change

- statistics of settlement populations, past and present

- resources and economic activities

-present-souice of income in the Delta

" = differences in levels of income in various sectors of the

population.

Such an "outline map® or compilation ahd elementary analysis
of the economic and geographic facts of life in the Delta will

‘provide essential information for any planning there, for research
.or other purposes. This study will: be undertaken in close c¢o-

operation with the Industrlal DlVl”lOnxof the Northern AdmlnlsUration

. Branch.\

. 0-0-3?
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- Mackenzie Delta Research Project—-
" Preliminary Phase ~ Page 3 '

(@) A study by a physical scientist to survey the technological
possibilities of reducing the cost of living in the Delta.
This initial study will be undertaken by a non~specialist

. physical scientist who can consider all possibilities without
predisposition towards any one. His report will provide a
basis for determining where later specialized research is
likely to be most useful, end would include consideration of:

~ the basic needs of the area from a technological viewpoint
~ past and present techniques of coping with these needs

- present and future developments in technology which are
relevant to Delta problems

- the most promising possibilities for specialized research.

ACTION. 2 ~ Agencies within the Department and within the Northern

Administration Branch itself, together with other appropriate
federal agencies working in the north (i.e., ReC.M.P., .
Department of National Health and Welfare) will be invited

to submit opinions about research needed and which we should
incorporate into our integrated program to get underway a year
from now. When feasible, given our research objectives and
conceptual framework, such suggestions will be ineorporated.

~

ACTION 3 = An advisory panel in this research program will be organized.
' The membership of the panel will be determined in consultation
with Mr. Rowley and Mr. Gordon. I suggest that it could be a
" group: consisting of some social scientists with special northern
experience (i.e., Dr. Vallee, Dr. Honi ), and some
" Degpartmental officials. :

ACTION! 4 - A provisional research plan for the following year will be
' prepared in detail. Prior knowledge and experience of research
staff in the Centre, suggestions obtained in response to ;
ACTION 2, and experience and information gained from the studies
done in ACTION: 1, will all be drawn upon. On completion, it
will be duplicated and copies mailed to members of the research
panel for study.

ACTION. 5 - A conference of the research panel will be organized for the
" ° - purpose of modifying and adjusting this provisional research plan..
From the comments and analyses of panel members, a final plan
for research will be constructed. I suggest that a tentative date
for this conference might be the end of January 1965.

ACTION 6 - Researchers to do the work outlined in the plan forthcoming from
ACTION 5 will be engagede.’ g
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DIRECT|O / ~ Ottawa L, February 22, 1966,
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. ‘o
Plamming Conference for Mackenzie Delta o / 7 3 7/4
Research Project : ]

In reply to your memorandum of February 17, I have arranged for Mr. G. Anders

and Mr. D. Bissett of our Area FEconomic Survey Unit to attend the meeting
on February 28 and March 1.

W. Evans,
chief,
Industrial Division
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MR. NEVILLIE
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Planning Conference for Mackenzie
Delta Research Project

our file/ notre dossi

your file/ votre dossiel

Ottawa 4, Febr&a&y;lz 1966.

The attached copy of a memorandum from Mr. A.J. Kerr of the Northern
Co-ordination and Research Centre will be self-explanatory. A representative
of the Engineering Division would be welcome along with the Chiefs or

representatives of the other Divisions mentioned.

It would be appreciated

if Mr., Evans could arrange to have Mr. Bissett attend, as requested.

Would you please let me know the name of your proposed representative for

this Conference.
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:  Ottawa L, February 10, 1966.
Mro Co BOlg@rg . ourﬂle/notredo’ssier 7 ’
ASSiatm Director’ your file/ votre dossier
Northern Administration Branch
Following our conversation mey I extend a formal written invitation to our
Research Planning Conference (Monday February 28, and Tuesday March 1).
We will expect from the branchs '
Yourself or, hopefully, some other representative from the
directorate if you are unable to attend,
Chief of the Industrial Division or a representative
Chief of the Education Division or arepresentative
Chief of the Welfars Division or & representative
A £1eld officer from the Tnuvik region (Mre Bill Bock).
I believe it would be very helpful if we could also include Mro Don Bissett,
the area survey officerg who is studying the delta regione “
You will be receiving further information and pre-conference study materials
in the near future. : - _ / -
Ve // |
/‘/ . N
VO o
v/
Ao/ Je Kerr 9
for Chief,
{ Northern Co-ordination and
Kerr/ml | : Research Centre
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Nepartment , Ministére q/
uf Northern Affairs o, du Nord canadien et

and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales
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¥R« EVENS Ottmva L, Fobruary 17, 1966.
MR, YITES |/

MR. H..'. our file/ notre dossier, 1009—3-16

gvm’ moﬂmﬁsmﬂ - . * yourfile/votre dosster

Plarming Conforence for Hackengio
Delta Rescarch Project

The attached copy of a memorandum from khr. A.J. Kerr of the I'orthern
Co-ordination and Research Centre will be self-explanptory. &4 representative
of the Enginecring Division would bo woleome along with the Chiefs or
representatives of the other Divisions mentioned. It would be appreciated
if Hr. Evans could arrange to have Hr. Bissett attend, as requested.

Fould you please let me knou the ncme or your proposed representative for

this Gonfemnce .

Mrector
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_ v : Ottawa L, February 10, 1966.
Mro Co Bﬁlger’ _ . : our file/ notre dossier.
Assistant Directox“9 your file / votre dossier

' Northern Administration Branch

Fdllawing our conversation may I extend a formal written invitation to our
Research Planning Conference (Monday February 28, and Tuesday Maxeh 1)

We will expect i‘_rom ‘the branchs

Yourself or, hopeﬁzlly, some other representative from the
directorate if you are unable to attend.

Chief of the Industrial Divi';ibn or a representative
Chiéf of the Education Divi.s;.on or akrepieser‘xtative
Chiefy of the Welfare Division or a representative

A £ield officer from the Inuvik region (Mrs B£11 Bock).

I believe it would be very helpful if we could also include Mr. Don Bissett,
the area survey officer, who is studying the delta region. S

You will be receiving further information and pre-conference study materials
in the near future. : _

4 J

A
" Au/Jo Kerr,
v for Chief,. :
_ Northern Co-ordination and
Kerr/ml | .-‘ Research Centre :

:ﬁ’(‘:’\l/ﬂm . M,ﬁcﬁn:g ‘i /’Zz’/t/t /éxfx . e ,j/;‘,:/*/m }
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ADMINISTRATOR OF THE MACKENZIR Ottawa L, February 17, 1966.
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SRNT
fERas. ol

Flanning Conference for Mackenzie
Delta Research Project

The attached copy of a memorandum dated Felruary 10 from Mr. 4.J. Kerr

of the Northern Co-ordinstion and Research Centre will be self-explanatory.
When you were here during the Northwest Territories Council Session, we
spoke of the desirability of having the Inuvik Regional Office represented
at this planning conference and you promised to look into this matter to

see 1f arrangements could be made for Mr. Bock or another Inuvik delegate
to attend.

Flease let me know what arrangements are being made.

C.M. Bolger/1j
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MR. EVANS Ottaws &4, Felruary 17, 1966.
MR. YAYES
SR, NEVILIE 1999.3.157

Planning Conference for Mackenzie

Delta Resesrch froject

The attached copy of a memorandum fvom Mr. A.J. Eerr of the Northern
Co-ordination snd Ressarch Centre will be self-explanatory. 4 representative
of the Fngineering Division would be welcome slong with the Chiefs or

representatives of the other Divisions mentioned. It would be appreciated
if ¥Mr. Svans ecould arramge to have ¥r. Bissett attend, as requested.

Would you please let me know the name of your proposed representative for
this Conference.

L ; //t}s_‘.‘_fq’m - A‘;!_,-?}w _/,.}‘q
ﬂm’z i g :{,)j

C.M. Bolger/1j Direstor
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CHIEF, NORTHFRN CO-ORDINATION “W“N-
AND RESEARCH CENTRE —— /

1009-3-16
Attention: AJ . Kerr

Flanning Conference for !Mackenzie
Delta Research Project

Thank vou for vour memorandum of February 10 on this subject. We discussed
the Confsrence by telephone and you agreed that a representative of our
Engineering Division would also be welcome. I am asking those Division
Chiefs concerned to zrrange to be present or to be represented and I am
asking Mr. Bvans to arrange for the attendance of Mr. Bissett. A memorandum
is going today to the Administrator of the Mackenzie to confirm that Mr. Bock
or another Inuvik representative will be here.

We will try to arrange for a representative from the Directorate to attend
at least part of the time but this may be difficult because Commissioner
Cameron and the Financial Advisory Committee and the Yukon Council will be
in Ottawa for sessions throughout the week of February 28 to Mareh &,

We will look forward to receiving additional information about the
conference as well as the study materials you mentiohed.

C.M. Bolger/1j L
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‘ Ottawa L, Feb::u;?y 10, 1966.
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Mr. Ces Bolger, SRR P=R o o /
A‘SSiSt'aHt Director,' - yo::ile/v:tredos;ier /X b\(}@ /67()5 /3 ( \

| Northern Administration Branch

t Following our conversation may I extend a formal written invitation to our
Research Planning Conference (Monday February 28, and Tuesday March 1).

We will expect from the branch:

Yourself or, hopefully, some other representative from the
directorate if you are unsble to attend,

Chief of the Indust;‘ial Division or a representative
Chief of the Education Division or a repfesentative
Chief of the Welfare Division or a:representative .

A field officer from the Inuvik region (Mr. Bill Bock).

I believe it would be very helpful if we could also include Mr. Don Bissett,
the area swrvey oi‘ficer’,\ who is studying the delta region,

You will be receiving further information and pre-conference study materials
in the near future. /

for Chief,.
Northern Co-ordination and

Kerr/ml Research Centre

-r’ I ’
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Mackenzie Delta Research Froject - Research Supgestions

In my memorandum of September 21, I told you that I expected to be able to
provide shortly some additional suggestions from our Education Division for
research to be undertaken as part of the lMackenzie Delta Hesearch Froject.

- I now attach a copy of a list of items just received from the Chief of the
Education Division. You will sce that some of these items duplicate those in
the statement attached to your memorandum of June 17, and there is at leact
one duplication with the items I sent you on September 21. [evertheless,

1 am sending you thncomplete 1ist so that you may ctudy it in conjunction with
the suggestions you will have received from all sources.

Hr. Thorsteinsson observes that a number of probleass in this list would, in
bis opinion, constitute valid subjects for theses in the field of northern
education for masters and doctoral candidates. In respect of other items
with a relatively large educational significance, we would expect that only
competent educationists would be invited to undertake the vork.
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of Northern Affairs du Nord canadien et
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des réglons septentnonales

Ottaww .
our file/ notre dossier

your file/ votre dossier

Mackenzie Jelta Research Project
-Suggested Research Problems
ACTION\2 /-

In annex to this memorandum is a list of 19 research problems having a
bearing on education in the Mackenzie Delta. We judge these research
problems would merit investigation and would yield results which would
have a practical import. For this reason, we suggest that they be incor-
porated in the Mackenzie Delta Research Project.

A number of these problems would constitute valid thesessubjects in the
field of northern education for masters and doctoral candidates at the
universities. A proviso of certain others which have a relatively greater
educational significance would be that only highly competent educationists
would be invited to conduct such studies.

NG g2 e

B. Thorsteinsson,
Chief

W
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SUGGESTED RESEARCH PROBLEMS

To examine how appropriate are existing school programs in the following
detail:

‘(a) The consistency of the programs, aims and objectives with
socio-economic needs and aspirations,

(b} The validity of the program content in relation to its aims
and objectives,

(c) The effectiveness of methods and instructional materials.

(d) The capacity for program expansion and reform.

To investigate how much the Delta people value education and what kind of
attitudes they have towards schools. Further to determine how parental

attitudes and values affect school performance.

To investigate how far present programs meet the educational and vocational
needs of girls and young women in the Delta.

To investigate how southern Canadians adapt themselves to northern living.

To study the charac%eristics of teachers who succeed best in the northern
setting and to establish criteria for improved selection of teachers.

To inquire into the value of the community school concept as applied
in a Delta setting.

(a) To ¢onduct a survey to ascertain the specially talented in music,
drama and.the fine arts among the Delta people.

To investigate how pupil residence programs can be improved so that

(a) optimum educational gains can be derived from a pupil's stay-
in-residence,

(b) adequate provision can be made for age and sex differences,

To conduct operational surveys to obtain factual information on such
topic areas as

(a) the educational background of adults 16 years of age and over,

(b) home and family life - conditions of living, privacy, patterns
of spending, - including credit buying, leisure time activities,

(¢c) community services for leisure time activities,

..'2

000258
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(d) incidence of alcholism,
(e) problems of delinquency and crime prevention.

To study the'role of the community teacher in northern settlements and
to determine the kind of professional training which will best prepare
téachers for northern service.

To conduct a census of exceptional children and young adults including
the gifted, the handicapped, and the deliquent, and to recommend .
appropriate educational programs designed especially to serve their
needs,

To inquire into patterns of success or f ailure of individuals of
different racial origins in the various school and vocational education

programs.

To investigate the employment history of school and vocational education
graduates and drop-outs,

To conduct a survey with the object of relating employment prospects of
the area to the educational and training needs of the population.

To investigate the impact of education on the population mobility of
the Delta area.

To isolate and study factors which tend to promote adjustment of Delta
native peoples to a wage e conomy . :

To develop tests to assist in evaluating the effectiveness of the
curricula in the Delta area.

To explore the need for a school calendar based on the seasonal nature
of northern activities,

To make a comparative study of educational programs for northern native
peoples in Canada, U.3.5.R., U.S.A., and Greenland.

To investigate a rationale of transportation systems in the Delta having

regard to the economy, maximum service from outside agencies, development
of special areas of industry, and problems of community resettlement.
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Hackenzie Dalta Research Project - Roscarch Supgpestions

This will refer to your mesorandun of June 17, 1965, with which you sent us
an outline of the proposed llackenzie Delta Research Project and asked for
suggestions from us for rescarch which could be usefully undertaken as part
of the project. Ve have beon discussing this matter with officers of
soveral Divisions of the Branch and bocause we are keenly interested in the
research project as you outlined it and while wo have not yet had sugprestions
from all the diseiplines concermed, I thought I would give you con interin

reply. /

I understand from the Chief of the Industrial Division thet his Division has

bteen working in close co-operation with the H.C.R.C. in devising the project

and ke has, therefore, no further sugpestlions to make at this time., 1 expect
that the Education Dvision will havoe some suggestions and I will hope to be

gble to send you these shortly.

In so far as the Velfaro Division is concorned, ths following itens are
suggested as possible featuros of the research project:

1. A study of attitudes of Indians, Eskimos and others tovards the
various income maintenznece progrems with particular roference to
tha difforences in attitudes towards social assistance and othor
programs.

2. A study of the aspirations and economic prospects of school
children in the Delta from (rado 7 upward. How do they sce
themsolves fitting into the economic life of northorn Canada?
Do they anticipate moving south to larger centres of population
and do theoy feel thoy can copo with such a move?

3. Basic ressarch to reveal essential characteristics of dolinquency

and crime in the Delta, Characteristics should have reforence to
the incidence of delinquency and ecrime over a two-year peried by:

(a) age group;
(b) level of academic achievenent;

. [N K J 2
C.M. Bolger/1j 000260
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(¢) employment or occupation;

(d) ethnic status;

(e) types of offence;

(£) previcus convictions;

(g) community of residence; and
(h) previous imprisonment.

Pecause of the action proposed in 1(d) of the paper, which accompanied your
memorandun of June 17, our Engineering Division is concerned with the proposed
Delta Research Project and is keenly interested in the matter of practical
research into such matters as low~cost utilidor systems for water and sewer,
low-cost sheltor, etc. Before commenting, however, on thic aspect in dotall,

we would like to have availabtle the results of the survey you are having carried
out under Item 1(d).

Finally, we want to express our interest in sharing in the advisory panel to be
orgenized under your proposed Action 3. Ve trust that the lorthern Administration
Branch will have ample opportunity to provide representatives to take part in the
work of this panel. The disciplines imrediately concerned are Vlelfare, Education,
Industrial and Engineering, but the project is of the greatest lmportance to the
whole Branch and we would like to work closely with M.C.R.C. in pursuing it.

Director

c.c. Mr. G.W. Rowley
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NORTHAD FTSM
NANR OTT

SEPTEMBER 15765

ACTING ADMINISTTATOR OF THE MACKENZIE

FORT SMITH NWT\

]

D 39 REFERENCE MY MEMORANDUM JUNE 28TH REGARDING MACKENZIE

DELTA RESEARCR PROJECT AND YOUR INTERIM REPLY OF JULY 29TH
HAVE YOU ANY SUGGESTIQNS TO OFFER REGARDING RESEARCH TO BE
UNDERTAKEN IF NOT WE WILL GQ‘AHEAD WITH DISCUSSIONS WITH

|

THE NORTHERN COORDINATION AND RESEARCH CENTﬁE STAFF

DIRECTOR | | /L;yﬁ//gﬁ )
/é@
/ d

. NORTHERN ADMINISTRATION BRANCH ‘ ﬁJQ/”Aﬁ/é

NANR OTT
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CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

t
Ottawa L, September 7, 19654

m‘gm ABNEHL BRANCH
OTTAWA, OW?,

out file/ notre dossier 1009~3 SE .fg 1985

your file / votre dossier
Nz,

Mackenzie Delta Research Project . HEE /ﬂﬂf 3. _/_Jg

C e

In your memorandum of June 28, which T, unfortunately, seem toihave ﬁ%siﬁﬁﬁés: -
you asked for my suggestions for items of research that might be undertaken
as part of the Mackenzie Delta Research Project.

On re-reading Mr. Kerr's memorandum of June 17, I do not think there is too
much that I can offer at this stage in the project., Presumably, out of
Action 1 (d) will come some ideas as to where research is most needed. It
is probable that many of these ideas will coincide with those for which we
have frequently mentloned.the need for practical research, Examples might
be

(a) the development of low-cost utilidor systems for water
supply and sewage disposal,

(b) individual low-cost sewage disposal systems suitable
for use in permafrost areas,

(¢) low=-cost shelter,

(d) means of reducing the cost of generating electricity
and heating.

Unfortunately, in my experience to date, research orgasnizations have a
tendency only to consider what might be called pure or basic research as
opposed to practical research., It is because of this that organizations

such as the N.R.C. have done little to develop actual working prototypes of
individual sewage disposal systems, low-cost utilidors, prototype experimental
housing, etc. They have tended instead to concentrate on more abstract
matters,

Ido not intend to imply that the research carried out by these organizations
is valueless, since it is in fact essential to any later development, but I

do believe we lack greatly an intermediate stage between what might be
considered basic research and full production. 1In other words, the prototype
or experimental stage.

..002
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We attempt, in a small way, to carry out such practical research but we would
be able to pursue these efforts much more strongly and with more success, were
we to have the support of a basic research organization such as the N,C.R.C.
This particular project in the Mackenzie Delta might serve as a foothold in
which to get this kind of support.

Although I have mentioned above a number of the things on which some practical
research is needed, I think that we should possibly wait until the completion

of Action 1 of the researc putting forward specific projects T
that might be conside 1 i 2. 1 would like to see, .
for example, what comes out of Action 1 before trying to decide what should g////

go into Action 2. It might be appropriate, however, to suggest that the field

of practical research and experimentation not be neglected in the second phase
of this project.

Engineering Division
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Mackenzie Delta Research Project é;mg,yﬁgzthAﬁzgé—————-
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- By memorandum dated June 28, you asked for a list of research sdggggﬁiens
to be submitted to the Northern Co-ordination and Research Centre for
inclusion in their research program in the Mackenzie Delta. The Welfare
Division submitted a number of suggestions for research projects in the
past two years and I understand some work on Eskimo adoption customs was
done in 196k.

-~ T attach a list of research suggestions in the field of social welfare.

) Fe Pt e T
V‘* F. J. Neville,
Chief,
Welfare Division .

A’Df\' - W 7.
W'Jﬁ/Q 000266
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SUGGESTED RESEARCH PROJECTS TO BE UNDERTAKEN BY N R.C.

A study of child raising customs and practices of Indians, Eskimos and Metis

with particular reference to the rights and responsibilities of otheér family

members with respect to children and the rights and respon51b111t1es of other
community members toward childrens :

A study of adoption practices among Indians and Metis.

A study of attitudes of Indians, Eskimos and others toward the various income
maintenance programs, with particular reference to the differences in attitudes
toward social assistance and other programs.

¥
A follow-up study of all northern patients admitted to hospitals for treatment
of disabling c¢onditions (polio, paraplegia, amputations, muscular dystrophy,
etc.) from 1960 to 1965,

A study of the aspirations and economic prospects of[@skimo school children ({-
from Grade seven upward. Having completed part or all of elementary and
secondary education how do they see themselves fitting in to the economic

life of northern Canada? Do they anticipate moving south to larger centres

of population and do they feel they can cope with such a move?

Basic research to reveal essential characteristics of delinguency and crime
in the north. Characteristics t0 have reference to:

a) incidence of delinquency and crimeLin the Northwest Territories %AA&QLL

and Yukon over past two-year period by?\

i) age groups 2

ii) 1level of academic achievement
iii) employment or occupation

iv) ethnic status

V) type of offense

vi) previous convictions

vii) community

viii) previous incarceration

Basic research should reveal attitudes aboutand understanding of local offen&ers

to probation, confinement in a prison or correctional institution, responsibility

for maintenance and well-being of dependents of imprisoned offenders, and type of

program required in correctional 1nst1tutlons.
4-/4ji /QQAA {ZL}ArVLij:;ﬂ“”erﬁﬁﬁ‘)zg
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Mackenzie Delta Research Projects

This refers to your memorandum of June 28 concerning the research project
being carried out by Northern Co~ordination and Research Centre in the
Mackenzie Deltas

We have been in touch with Northern Co-ordination and Research Centre on
this matter and they are aware that the Industrial Division will begin-
an economic survey in the Delta this summer., Mr. Don Bissett, one of our
regular survey officers, will begin a reconnaissance survey about the
middle of August and will carry this through to a full-scale survey in

1966. '

Mr. Bissett and Mr. John Woolforth, a member of the Northern Co~ordination
and Research Centre team have thoroughly discussed their respective
programs and have exchanged terms of reference. This close co-operation
should result in some very worthwhile work being done in the Delta over
the next two years. :

Je« W. Evans,
Chief,
Industrial Division
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Uss of aleohol - atiitude towards
Adults appreciation of children's health - breakfast
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1 would appreciste yowr couments on my above suggestions and direction as to
any further developuent you require.
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and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

-

I | Fort Sulth, Julyia0: RO MY BRANLH -

OTTAWA, ONT,

our file/ notre dossier 7 ()

your file / votre dossier

— A Mackenzie Delta Research Project

- Attached is a copy of a letter from T.H. Butters, Regional Administrator,

Inuvik which is in reply to your memorandum of June 28, 1965. ;
|

R{I. Orange,
Administrator of the Mackenzie,
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your file/ votre dossier

‘Hlackenzic Delta Regsearch Project
is a copy of a letter from 7.4, Butters, Regional Administrator,

Attached
Inuvik which is in reply to your penorandum of June 28, 1965.

Rz . Orarzge,
Administrator of the Hackenzies

000275




. Document disclosed under th& Access to Information Act
. . . - Document divulgué en vertu de la Loi syr I'accés & l'information

S - - . . ) v

.\',,‘ - . . *
partment . - " Ministére
-of Northern Affairs -~ : : du Nord canadien et
CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

Inuvik, N.W.T., July 17, 1965,

ADMINISTRATOR OF THE MACKENZIE

, 10053
our file/ notre dossier

your file / votre dossier

Mackenzie Delta Research Project

T acknowledge with thanks your memorandum of July 5 to which was stiached
the Directorts memorandum of June 28 and a copy of Mr. A.J. Kerr!s memo-
randum of May 19 to Mr, J.H. Gordon, Assistant Deputy Minister of our
Department, , -

T will attempt to provide you with the comments you require pertinent to
the program outlined under the heading "Action to",

AR an interim comment on the research projects generally, may I draw to .

your attention the very, very inadequate communications between the

practising administrator and the field researcher, 1 believe there is

rmuch to be gained by the representatives of both disciplines if complete

and unimpeded communication is actively sought after and encouraged. My

comment, while a generalization, stems from a specific situation, The

two members of Mr, Kerrts party were on the scene before we received any
indication that such a program was to be carried out, I believe the

success of such studies and surveys depends a great deal on the co-operation

and assistance that can be and always has been provided by departmental '
personnel in the north, I suggest it is a matter of little effort to make //
the information available to field staff in good time. Your memorandum was
received on July 7, asbout three weeks after the first members of the research
team appeared in the settlement, I suggest too that these people should come
equipped with identification, terms of reference although they may be very

vagaue and nebulous, and letters from the Director advising that we may open

our Piles and confidential material to assist them in their studies, Surely

this is not asking $oo much, '

‘During Mr, A.J, Kerrts recent visit to the delta, I discussed this matter

with him and pointed out that such preliminary action is not only expected
as n courtesy but is also part of the cultural mores of our rather strange
social organisation, : '

T regret if the foregoing has taken on the colour of a complaint, but I
strongly believe in the importance of the type of study that has been sug~
gested and is being carried out by Mr. Kerr and his researchers and so feeling
deplore omissions in preliminary work which although small could rendsr the
final report something less than camplete.

v\
T.H, Butters,
Regional Administrator,
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Mackengzie Delta Research Project ~
Research Suggestions

I have read your memorandum of June 28 on this subject. I will be
sending you our suggestions for research in the Mackenzie in the near
future, The Welfare Division submitted a list of research requirements
to NCRC almost two years ago. We will review these, revise and add to
them as required,

I thought you would be interested in knowing that I visited the Inuvik
Research Laboratory during my visit to the Mackenzie, I had seen the
building before from the outside but had not been through it. I was
very impressed by the program of the centre. Mr, Hill, the Manager,
seems very competent, He knows what he is doing, is able to explain it
lucidly and has accomplished a tremendous amount in the 18 months he has
been there,

On the way into the Mackenzie I met Dr, D. Russell, the new palaeontologist,

and Mr, H, Scherman, his technical adviser, from the National Museum. Both

of the men were on their way to investigate the fossil remains of several

early marine animals found about 35 miles from the mouth of the Anderson /
River. Dr. Russell appeared to no little about the Research Laboratory at 4%é, .
Inuvik, Since he was chartering from Yellowknife, he did not get to the

centre, although a week or so later while on site he had to look to the

Laboratory for logistic support. I got the impression that scientists at

the Museumn are not familiar with the valuable service the Inuvik Laboratory

can and does offer., I will mention this to Mr, Kerr for what it is worth.

At the Laboratory I met the two young social anthropologists who are con~
ducting the initial study referred to in Mr. Kerr's memorandum of May 19th
under Action 1, One is an M,A, graduate, the other a student of the
University of Montreal, .The senior of the two, Miss Mailhot, expressed
concern over the study and the short time allowed for its completion, i,.e.
four months., Miss Mailhot felt it should have been undertaken by a team of

o
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sociologists (4~6) over a period of six months or more. After listening
to her description of what has to be studied, I am inclined to agree,
However, lir. Kerr was slated to visit the Laboratory a week or so later
and I believe she was going to takée the matter up with him,

Hflauieee
F,J, Neville,

Chief,
Welfare Division
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CANADA and National Resources Northern Administration Branch des Ressources nationales Direction des régions septentrionales

»BR. EVALS Cttawma 4, June 28, 1965.

“R. HEVILLEES.

“dR. THORSTE=INSSON
"iR. YATES

our file / notre dossier 1009-3 - l \"

your file/ votre dossier

-lMackenzie Delta Research Project -
Research Sugeestions

- Hay I draw your attention %o Mr. A.J. Kerr's memorandum of June 17
to lir. Bolger and to his memorandum of Hay 19 to Mr. Gordon outlining
this project. The purpose of the project, which is of considerable
interest to everyone in the Forthern Administration Branch, is outlined
in the first paragraph of tho memorandum of HMay 19. I expect that
the Branch will become thoroughly involved in the future phases of
this project, starting wlth the heading called "ACTION 2% on page
four of Hr. Kerr's memorandum.

With the findings from the preliminary rcsearch to be carried out
this summer, together with suggestions from agencies having an
interest in the welfare of the people in the Mackenzie Delta, a
progran of intensive investigation and analysis of key problems

is to be planned. Would you please, therefore, give this matter
some thought and let me have your suggestions for items of research
that should be undertaken as part of this project. I would like to
have your suggestions in this regard by July 31..

o _;;// e e
SR atied a (77 - A

-

Director
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MR, C, BOLGER

MACKENZIE DELTA RESEARCH PROJECT -
RESEARCH SUGGESTIONS

Last year, it was decided that the Northern Co~ordination and Research
Centre would develop a comprehensive research program in the Mackenzie
Delta to assess the extent to which the people native to the area are
effectively adjusting to changes in their environment, and to isolate and
analyze the social and economic conditions which hamper them from fully
participating in the development of the North,

The preliminary phase of this program has gotten under way this sSwmmer,
and it is hoped that the results will provide a basis for a general
understanding of the socio~economic functioning of the Delta region,

Using the findings of this preliminary research, together with suggestions
from agencies which have an interest in the welfare of the Delta people,

a program of intensive investigation and analysis of key problems is to
be planneds

It is in connection with this need for suggestions about research that

I am writing to you. Whatever suggestions you can submit will be gratefully
received,

A.J. Kerr:ge A.J. Kerr,
Northern Co-ordination
and Research Centree.
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COPX Ottaua 4, May 19, 1965,

¥R. J.H. GORDOHN
dgsistant Deputy Minister

Mackenzie Delta Research Projsct - Preliminary Phase

A decigion to develop a comprehensive and integrated research program in the
Mackenzie Delta was made in September 1964. The purpose of the program

was to isolate and analyze social and economie conditions which impede native
pecples from participating in northern development snd to assess the extent to
which they are making effective adjustment to changes brought about by
govermment and commercial expansion in the north. After discussion between
yourself, Mr. Rowley and Mr. Valentine, this program was included in the H.C,.R.C.
estimates for 1965-66,

Before such g program ¢an be ¢arefully formulated, some preliminary field work
must be done in order to provide the general background data necessary to
ostablish the location of key areas for detalled investigation during the next
phase of the programe. Plans for the preliminary phase of the project to be
undertoken this year, leading up to a detailed and comprehensive research
plan for the 196667 year are listed below:

ACTION 1 - A preliminary field research program will be organized and will
include the projects following:

(a) A socioweconomic study of the basic structure of the community
of Inuvik. Analysis would include consideration of elements
such as:

- leaders and patterns of leadership (i.e., who the leaders are
and how they lead)

- decision-making (i.e., where decisions are made, factors
inhibiting or promoting decision-making by local people)

- fragmentation in the community (i.e.,, sub-groups, their
origi?s and their organigzationg, their relations with each
other

- ethnicity and its meaning in Inuvik (i.e., what advantages
and dissdvantages does"Eskimoness" pose to an Eskimo in
Inuvik) .

Basic information about the structure of the other communities in the
Delta is availeble, since they are former fur-trade settlements, not
essentially different from other such settlements in the Mackenszie,
whose patterns of organization have been describeds Inuvik, however,
represents a different ecclogical orientation with a good many
elements whose interrelationships have not been analyzed.

‘0.2
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(b)

(c)

000283

A socio~economic study of subgistence patterns in the Delta, to
outline and analyze the problems related to the time-lag between
the acquisition of new needs and the means to fulfil them. - Social
scientists who have worked in the Delta recently (Clairmont and
Hobart) imply that this is the key to understanding most of the
social problems in the srea today. These scientists suggest that
for native people of the area, a noticeable gap between the "level
of economic expectation” and "the level of economic¢ realization"

is closely connected with increased delinquency, illegltimacy,
problem drinking, etc. ‘Analysis will include consideration of

~ origins of new "needs“ (Where do they come from, and How are they
fostered?)

- How wide is this "gap" between levels of expectation and realization?
(By)how much are people missing "the good 1life" as they understand
it? .

- What are the group end sub-group differences with reference to
the width of thig "gap"?

- Are there predictable trends in this problem area?

A'study of the Delta by an sconomic geographer to produce an "outline
map® of the economy of the area. This would include basic information
about:

- historical background with reference to socio-economie change

« gtatistics of settlement populations, passt and present

« raesources and economic activities

- pregent source of income in the Delta

« differences in levels of income in various sectors of
the population,.

Such an "outline map" or compilation and elementary analysis of the

economie and geographic facts of life in the Deltae will provide
sssential information for agny planning thers, for research or other
purposes. This study will be undertaken in close co-operation with
the Industrial Division of the Northern Administration Branch.

¢ee3
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Mr. J.H. Gordon
Mackenzie Delta Research Project.
« Preliminary Phase =- 3 May 19, 1965.

(d) & study by a physical scientist to survey the technological
possibilities of reducing the cost of living in the Delta. Thig
initial study will be undertaken by a non-specislist physical
scientist who can consider all possibilities without predisposition
towards any one. His report will provide a basis for determining
vherdé later specialized reséarch is 1ikely to be most useful, and
would include congideration of:

-~ the basic needs of the area from a technological viewpoint
-~ past and present techniques of coping with these needs

- present and future developments in tachnology which are
relevant to Delta problems

= the most promising possibilities for specialized research.

ACTION 2 - Agencies within the Department and within the Northern Administration

o Branch itself, together with other appropriate federal agencies
working in the north {i.e., R.C.M.P., Department of Nationsal Heslth
and Welfare) will be invited to submit opinions about research
needed and which we should incorporate into our integrated program
to get underway a year from now. When feasible, given our research
objectives and conteptual framework, such suggestions will be in-
corporateds

ACTION 3 - An advisory panel in this research program will be organized. The
membership of the panel will be determined in consultation with
Mr. Rowley and yourself, I suggest that it could be a group consisting
of gome social scientists with special northern experience (i.e.,

Dr., Vhllee, Dr. Honigmann), and some Departmental officials. 7%§EL//

ACTION 4 = A provisional research plan for the following year will be prepared
in detaill. Prior knowledge and experience of research staff in
the Centre, suggestions obltained in response to ACTION 2,.and experience
and information gained from the studiés done in ACTION 1, will sl be
drawn upon, On completion, it will be duplicated and copies mailed
to members of the research panel for study.

YA
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REFER TO ‘ML——

-Mackenzie Delta Research Project -
Research Suggestions

May I draw your attention to Mr. A.J. Kerr's memorandum of June 17

to Mr. Bolger and to his memorandum of May 19 to Mr. Gordon outlining
this project. The purpose of the project, which is of considerable
interest to everyone in the Northern Administration Branch, is outlined
in the first paragraph of the memorandum of May 19. I expect that

the Branch will become thoroughly involved in the future phases of
this project, starting with the heading called "ACTION 2" on page

four of Mr. Kerr's memorandum.

With the findings from the preliminary research to be carried out
this summer, together with suggestions from agencies having an
interest in the welfare of the people in the Mackenzie Delta, a
program of intensive investigation and analysis of key problems

is to be planned. Would you please, therefore, give this matter
some thought and let me have your suggestions for items of research
that should be undertaken as part of this project. I would like to
have your suggestions in this regard by July 31.

Director
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I am sending you herewith a copy of a memorandum dated !y 19, 1965
froa (. A.J. Kerr of the llorthorn Co-ordination and Research Centre
to ¥r. Gordon outlining plans for the proliminary phasc of the
vackenzie Delta research projcct. The purpose of this project is
set out in the first paragravh of iIr. Kerr's mcrorandum of lliay 19.

I am sending you also a copy of a meworandum from lir. Kerr to

'r, Bolger, dated June 23, listing tho persons selected to undertake |,
the four projects listed in the mcmorandum of Mar.19. The people
concerned with projects (a) and (b) have already gone to Inuvik /9

Hackenzie Dslta Research Project

"and you may expect that lir. Uoolforth and Dr, Cooper will go to

Inuvik in carly July. /

I am sorry that we did not send you information about this project

at an earlier date, but we have just nou rccoived the detsild ourselves.
Yle are most intercsted in tbhis project, and 1 expect that the Branch
wlll be involved in the developnent of future phases such as those
contemplated on page four of the nemorandum of ilay 19. I would be
particularly interested in the views you .iay have on the kind of
research vhich should be underta:en as part of the integrated progran
mentioned under the hcading "Action 2% on page four of that memorandun.

I will look forwvard to receiving your corments on this subject.

v
» f,;'i,m_mv" é’é w TV

C.M. Bolger:JL:D “ Dirdetor
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Mackenzie Delta Regearch Project - Preliminary Phase Researchers ,r; _; To

PP
-~ - PR i

Further to our telephone conversation and my memorandum of June 17
with preliminary phase plans appended, the persons selected to under-
take the four projects listed in ACTION 1 are as follows:
- 24 ant)
Project (a) - Miss Jos€ Maillot, a graduate student in Anthropology - W‘f e
at the UNiversity of Montreal. Accompanying her is
Miss Constance Rous, a junior student from the University
of Montreal, whose expenses are being met by the Committee
on Arctic Studies of the University of Montreal.

Project (b) - Mr, Der ith, a graduate student in Anthropology at . M’ﬁ

arvard University.

Project (¢) - Mr. John Woolforth, a graduate student of Geography at) - o
the University of British Columbia.

Project (@) - Contractual arrangements have not as yet been completed

A z
with Dre. P.F. Cooper, Jr., a physical scientist, but it | l"\ qwxfcf\
is expected that he will be undertaking this st.udy N
shortly.

A.J. Kerrige
Northern Co~ordination
and Research Centre.

3?.,
SN
e
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MACKENZIE DELTA RESEARCH PROJECT -
RESEARCH SUGGESTIONS

Last year, it was decided that the Northern Co-ordination and Research
Centre would develop a comprehensive research program in the Mackenzie
Delta to assess the extent to which the people native to the area are
effectively adjusting to changes in their environment, and to isolate and
analyze the social and economic conditions which hamper them from fully
participating in the development of the North.

-

The preliminary phase of this program has gotten under way this summer,.
and it is hoped that the results will provide a basis for a general ./
understanding of the socio-economic functioning of the Delta region.

Using the findings of this preliminary research, together with suggestions
from agencies which have an interest in the welfare of the Delta people,
a program of intensive investigation and analysis of key problems is to
be planned.

It is in connection with this need for suggestions about regearch that

I am writing to you. Whatever suggestions you can submit will be gratefully
received.

AJ.Je Kerr:ge A.J. Kerr,
Northern Co-ordination
and Research Centre.

Encls,--2 | W,Jk
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A decislon to develop = comprehensive and integrated resdarch program in the
Wﬁbﬂumwioinsﬁmmﬂlw - The purpose of the program wss to
isolate and analysze soclsl snd econowde conditions which impede native peoples
from partieipating in northern developmont and t0 assess the extent to which they
are making ve sdjustment to chonges Lrought about by government and
comnercial expunsion in the norths After discussion between yourselfy Mre Row
and Mrs Valentine, this program was ingluded in the F.C.H.Ce sstimates for 196566,

,Bofm'mchapr@grmmboearmrm ‘some preliminary fleld work

mtmdmm~-»mwmaMMb:$mﬁgWh

eatablish the location of key areas for detailed investigation during the next

W&i yoary 1 dinsz;:. ?fu:iaz adand'mrafmxm mjumsﬁohm
3 o0 y 40 a lad - hons. o300r

for the 1966-67 year: are u.at?& balowt ; “.“'

LACTIGH 1 - A preliminary field rosearch srem will be 'M a
.;mmmmswwmuwm : . “MM

{a) A socloweconomie aﬁw&mmaww.dm"m
of Im:fk. Anslysis would include consideration of eimtav \
such o : :

« leadars and patterss’ of lesdorship (1i8ss vh ; o
o Tead) VVP { «9sy Who ﬂi‘ leadera are,

= declsionemsicing (1,0s, vhers declaions ave made, factors
inhibiting or promoting decisionemsking by loeal people)

~'mmuaa in the comminity (1,es, submgroups, thelr
arigtum ond thotr organtanticnn, thelr FALIO vith

STt il A1 e A Bt (s ik askh
qnd Msgdvantages does "Eskimoness" pc()e;‘;g ?gmm lt;@'

@

. Basle information sbout the structure of the other commumitics in th
Delta is avoilable, since are former {uretrade settlements *, :nn::'
esgentially different from such settloments in the Mackenzie,
whose patterns of organisation have been describeds Inuvik, hovever,
representa a different ecological orientation with a good wany
sloments whose interrelationships have not beem analyseds

ese?
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(b) & socloeecononie study of subsistence patterns in the Delta, to
the scquisition of pew needs and the mecns to Mulfil thems Soclal
soientists who have worked in the Delta recently (Clairmont end
Hobart) that this is the key to understanding most of the
gocial oms in the area todays These sclentists suggest that
twmﬁwmph&tho%wﬁam&nm between the "level -
e e iy gttt
problem drinking, etcs Anslysis will inclule consideration Oi'l :

« origina of new "needs® (Whers do om, and how

hine 4 e w (Where they come from, : are
-M%ht?in"*wuﬁﬁnlmlaafmmuum
realisation? (By how much are people missing "the good life"
a8’ they understend 147)

« What are the and subsgroup differences with reference
- the width of Beap"? . »

= Are there predictable trends in this problem area?

(¢) & study of the Delts by an economie ‘gemh&w maﬁ :
"outline mep® of the economy of the areca. muwéﬁ"fmm
basie information abouts
- historical background with reférence to sociowsconomic change
« atatistics of settlemont papulatima; past and present
- regources and economie adﬁutiu :
«memmammw
- differences in levels of inoome in various sectors of
Man"ouﬂl.nnnap’wmnaﬁmm &m&iﬂm of
WWMW:M-MMMMMM@MW
essentlal information for guy plenning there, for resesrch or other

purposess This study will be undertaken in elose cowoperatior
the Industrial Mﬂumwmmmmammm““

ool
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(a)umwapmtmmmthwmmmmt
possibilitiss of red mwuoxumiammm This
initisl study will be & nonmgpacialist physical
selentist vho can consider all p«dhuiﬁu without predisposition
tovards eny ones His report will provide a basis for determining 5
mmmamamlmmumwsoummm A
would include consideration ofy (

vmhadanssfmm&Machaldw
- past and present techniques of coping with these nceds

-pmmandmmmmmummmmm
pelevant to Delta problems

= the most promiging possibilities for specialiszed researchs

W mmmummmmmumwuommmu@
Branch itself, together with other appropriate Tedetal agencies
working in the north (l.esy ReCelePs, Department of National Health
and Welfare) will be nmw to submit opinions sboub research /
needed anl which we should incorporats into our integrated program
to get underway a yecr from nows When fensible, given our research
Mwﬁamﬁmﬁuﬂ.m;mhamw mmxuw
corpora

WoMadﬁswpmlhmmwhmﬁnhW The
~membership of the panel will be determined in consultation with
Mre Rowley and yourselfs I suggest thet it could be a coneisting
of some social selentiste with special northern experience (i.e.,
Drs VM,W;W)‘MMWM

W~AMLMrmamm2wmfmmmmmmdh
detail, Priop imouledge and experience of research staff in the
‘:-:“:Jm_ and ence
and mﬁmmmmawwém ACTION all be
draun upon, On completion, uvmund@ueatadaadmpinmned
Mnubmotthermammrwaw.

ACTION § » A conference of the research panel will be orgenized for the
efmdmingamwmﬁu @ provisional research plans From the
comments and onolyses of panel membersy; a final plan for research
will be constructeds xmmmumunamrwmu-
canrmmightbethamdotlml%&
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