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Enclosed is the report on this study prepured by
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with our summary.

The report should provide the evidence needed to
show that a bridge must be seriously considored. You may wish
to send copies to the Minister, Deputy Minister, and other
DIAND officials.

Enclosed in addition, is a brief discussion of
alternatives to the bridge, also prepared by the Council. It
was thought best not to confuse the main issuc by including
this material in the report.
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GOYERNMENT OF THE NORTHWEST TERRITORIES
CANADA

DEPARTMENT OF INDUSTRY AND DEVELOR!ENT

Mackenzie River Crossirg Studv

The attached report was orcparﬂa dur’ng a brief
study to review the nsed and justification for a bridge
across the iackenzie Rivar at Fort Providence. The quant
itative data are interdad only es rough estimates,

The construction of a bridge is recommended, The
cost would he of the order of $8,000,000 2nd the justificatinn
is as follows: ’

1. A bridge would stimulate the econoinic growth of
the area it would serve. A&n additional growth
rate in gross domestic product of between one-
quarier and one-half per cent per year would
have a net present worth equal to the cost of
the bridge,

2. The direct dollar saving would %2 ~lose to $400,000
ber vear at the present level cf «ne ecorony, and
could reasonably reach $750,007 within a few years,

e There is a social need for tha hr idg,, znd in spite
of the relatively small population this will just-
ify part of the cost, Highwavs and kridges in
other parts of Canada are not huilt solely on the
basis of econcmic cost-benefit analvsis,

In addition to the major censideratizns abcve, some

1ght should also be given to the vulnerability of the ferry

service to strike, fire, or shipwreck. A prolﬂnaed 1nterrqp—

tion would be an economic and sccial disaster for the region
affected,

May 25, 1970,
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MACKENZIE RIVER CROSSING STUDY

INTRODUCTION

Ai the request of Mr. D.L . Stewart, Supervisur,
Research and PFlanning Seclion, Government of the Northwest
Terrilories, 1¢IPC has carried out a brief survey of the costs
and benefils of a year-round crossing over the Mackenzie River
at [Ford Providence.

This report does not seek to measure the allernative
priorities for expendilure either at Federal or Terrilorial level.
It simply prescnis the costs and benefits of a bridge. The
requirement for a bridge as a necessary factor in developing the
lerrilory is so overwhelming that all other incidenlal benefits are
trivial in comparison. ‘

Although the early discernible economic benefils, both
tangible and intangible, are discussed in the report, and these
alone virtually juslify the expenditure on a bridge, it must be
borne in mind that the primary reason for the bridge is lo
accelerate the rale of development of thé area scrved by the
Yellowknife staging post.

Consideration of the order of magnilude of the earning
power of the area and the cost of the bridge reveals thal it
requires only a minirmum advancement of the produclivity of the
terrilory to obtain a very favourable benefil/cost ratio for the
project.

Throughout this report due regard is given lo, but lillle
emphasis is placed on, historic data. The decision, which is
germane to the queslion "Should the development of the area be
assisted, ignored or inhibited?", must be based on subjective
and objective assessments of the projecl and potential economic
value of the area,

A cursory exarnination was made of the possible alter-
natives for a permanent crossing. It was concluded thal a bridge
is the only realistic proposition. Thus, throughout the report




teference will be made lo o bridge ralher than uasing o move
general torm,

Many ligures used in this report are basacl on esling dbes,
When an estimale was made snd it was foll that it was insufhcicntly
refioble. it wasg nol used as the basis of any recommaondalions,
Thus the effect of the bridge on certain aspects of the cconomy
has nol been quantified,  TFor example, Lthe results of on increase
in lourism have nolt been taken inlo account.

In making eslimates il has been considered appropriate
to exercise caulion. [or example, the eslimate made in JUDLH
of the cost of a bridge was $6,200,000 and lhere have been
no revisions to date. ‘This cost has probably increased during
the last twelve years notwilhstanding improvements in siructural
steel lechniques. The Chief of the Highways Division of the
territorial governmenlt has presentlly brought up-to-dale the cost
estimates which were prepared for an enginecring report for the
bridge in 1958. The revised figure for a bridge is $7,450,000.
However, in comparing bencfits, it has been considered advisable
to use a higher figure than lhis lo cover inflalion lo 1075 and
other conlingencics.

The rcason for erring on lhe side of caution is that if
any of the estimales used in lhis rcport are revised, il is
unlikely thal such a revision will reduce signilicanlly lhe benefit/
cost ratio. Thus, fulure cosl revisions, unless of mmajor
dimensions, will nol affeclt the conclusions in this report.

The source of the increase in gross domestic product
is nol discussed in this reporlt. This is because lo do so would
involve the development of a delailed lwenty-year plan for lhe
Territlories as an incidental part of the presenl study. The facl
that it will increasc is accepled as being parl of government
policy; the means by which it is achieved will have very lillle
effecl on the logic of the report.




A, CONCLUSIONS

1., liis ccovernment policy that sets the roae of
ceonomic development of the worll,  The
justification for the bridge is based on long-
lerm economic siralegy rather than inanediale

cost/Lenefil considerations.

2. The objeclives of the Covernment of Canada
with regard to northern development are ut
presenl undefined.  Given that there will be
some encouragemenl to develop Lhe levritory,
once slarted, the bridge will be a sound
. proposition by reason of acceleraling the return
on invesltment and so increasing lhe net
present worlh,

RECOMMENDATIONS

1. From the data available and eslimales of probable
developmcnt in the Territories, it iz recommended
that a bridge be buill across the Mackenzie River
near the l'ort Provid.:nce crossing.

2. Further consideration should be given to the bridge
design. 'I'here is meril in using local labour and
materials even lhough this resulls in a higher overall
cost, The benefit would come from increased
activily in the lerritory, which would reduce
exlernal input and afford an opportunily Lo develop
local industry.




oo PIUSLIMINARY CONSIDERATIONS

Set oul helow are cerlain basic considerations wihich give
the conlext of the present discussion concerning lhe bLridoao, o

1. Significance of Yellowknife Staging Musl

v o combinalion of logistic consideralivns, opporlunitly
and chance, Yellowknife has become the staging pust for access
lo aboul half the area of the Northweslt Terrilorics,

This is because, if all other facltors arce ecqual, the cost of
air transport is from three lo five times as expensive as road
havlage.  Thus, most goods are transported by road or rail as
near to their destlinalion as possible before loading lo aircralt.

Y ellowknife gives the irnost economical route for much of the
tralfic originating in the south and deslined for a large part of
the territory, including the western edge of the shield,

The increasing pace of geological exploration and iining
aclivilies in the Northwesl Terrilories has provided the vppor-
tunily for the developmenl of commercial charler airline services
from Yellowknife. The recent decision of P.W, A, Lo base ity
Hercules fleet al Yellowknife is merely an indication of the trend
which is growing and may be considered as the slarl of a new
era in lerrilorial development,

This development of Yellowknife has continued despite
lthe inconvenience and expense caused by lhe closing of Lthe
crossing. Operators find it more profilable lo work oul of
Y ellowknife, gaining a saving of aboul $2.86 per 100 lbs.,
than to work from the south side of the lake. ALl the time of
the break in the crossing, operalions are transferred to Hay
River (including supporling aclivilies) .

The gross domeslic producl for the area served by
Y ellowknife as a staging poinl is estimated to be $25,000,000.
At preseni there are no accurale slalistics Lo confirm this
figure but il is unlikely thal it is very different. ‘The irue
benefit from lhe crossing will depend on how il will affect this
figure. This may be accomplished in three ways:

(1) provide a service which would encourage mining
operators to widen their aclivities so thal the added
value to the product is increased. On lhe other hand,
f easier access encouraged them lo make their




operabonal base narrower, thil is, to transport ore
rather than transport concentrate from the territory,
then this would be regarded as a dicadvanlagn,

(2) encouragement of sccondary manuacluring industries
lo develop in the area. Ti is doubtful U these would

he based on metal produced in the area,

(3) encouragement of service induslries to locale in
lhe area.

2. Yellowknife ags a Commercial Cenlre

Yellowknife became the terrilorial capital because of lthe
exislence of two gold mines and because of ils usefulness as a
staging post fuor air ilransportalion lo a seclion of lhe middle-north
of the territory. The table below giving employment figures
clearly shows this. The table is based on estinates Lo January
15, 1970, and accounis for over ilhrec-quarters of the Llolal
number of persons cmployed.

Sector Nunber Employed
Primary indusiry - gold mining 636
: hunting & fishing 50
Public sector 660
Transportation & communicalions 155
Service indusiry 643

The published reserve figures of Giant Yellowknife Mine
indicate thal i present condilions obtain, they will continue their
local operalion for al least five years. Cominco Mine have
unslated reserves, probably adequate for ten years. The presenl
conditions relate to continuance of Emergency Gold Mining Assistance
(EGMA) which both mines now receive, steady labour cosls, and
world gold prices remaining al present or higher levels. There is
serious doubt concerning the indefinite continuance of EGMA,
especially when regard is paid to the apparenl success of
Special Drawing Righls (SDR), a recent introduclion to assist
international liquidily. l.abour cosis have been rising al a
disproportionate rale in Canada over recent years and lhe pay
scales quoled ai lthe mine are not in the upper range for wage
earners; thus it is probable that labour rates will increase.
Stability in the price of gold is relaled closely to those factors
which would influence the phasing oult of EGMA.,




It is probable Lhal varialions in any of the above faclors
arc likely to adversely affect the profits of he Lwo mines. The
ore grading of .71 oz. gold per lon is not sufficiently high to
absorb substantial additional cosis.

If the Carter Commission proposals are pul into effect,
it is very probable that there will be severe cutbacks on
exploration. Consequently, it is unlikely that fulure mines will
replace those running to the end of their lives. For the same
reason the transporl and cornmunicalions seclor will substantially
diminish.

Tndustrially, the Mackenzie arca of the Northwesl
Territories may be broadly divided into lhree sections which
have growth potential:

(1) lhe Mackenzie Valley, including the Delta, and the
oil-rich triangle lo the south bounded by Fort
Nelson, IForl Simpson and Forl Providence.
T'his area is served by winter roads lo Fort
Simpson, where there is an airfield, and an
open road off the Alaska Highway east of
Dawson.

(2) the Pine Point and Hay River areas which have
road access.

(3) the area which exiends north of Yellowknife and
is contained by approximalely longitude 105° to
120°.  The effects of lthe bridge on the economy
will diminish going norlhwards beyond the Arclic
Circle. 1t may be noted thal there is likely to be
an out-migralion from the Kcewalin to lhis area
over the next few years.

Development in the Mackenzie Valley will depend
primarily on oil exploration and production which would not
require a large labour force. The Pine Point and Hay River
areas are responsible for the substantial increase in nining
during the last ten years. The output of the Northwest
Terrilories increased from $15 million in 1960 to $73 million
in 1968.

The area lo the north of Yellowknife is where the next
subslantial mining development is likely to take place. It must
be borne in mind that whereas oil production requires practically
no labour, other than in its initial phase, mineral produclion
ermploys a relalively large labour force.
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The population and ethnic group of the area served by
the crossing is shown in Appendin 1. The offect of the
crossing will have different resulls both in nature and magniladae
on dufferent selllements.,  The nature of the effect will broadly
fall inlo two classes: veduction in cost of living and incroased
rate of economic development.  The size of the cffect will depend
largely on geographlical location. 1t must be emphasized that
certain selllements, for example, Liard, will only be marginally
alfected .

3. Indigenous Peoples

There are aboul 4,300 Indians and 2,400 [Eskiinos
living in the area affected by the closing of road access. Some
are direclly alfected, for example, those living in Yellowknife
or Rae; others in Rae l.akes are indirectly affected, whercas
most Esquimos are only remotely alfecled. 11 is this segment
of the population which suffers mosl from isolalion. The elfect
of the semi-annual increases in food prices on a well-paid
government official in Yellowknife may be disregarded; the effoct
of an 8¢ increase on a can of beans for a poor Indian family
cannol be ignored. To these poor people there exisls twice a
year a siluation whereby many staple foods, parlicularly
perishables, become unallainable luxuries.

Government measures during the last few years have
included building permanent homes and providing health services
for indigenous people. In the past the people were mobile and
able to rnove lo new hunting grounds if the local resource
diminished. The bands arec no longer inclined lo move from
their permanent locations. The populalion is currenlly increasing
al a rate greater than ever before in the history of the people.
Thus the balance between populalion and adequale local food
resources is being upsel and projeclions into the fulure indicale
a rapidly deterioraling silualion.

A generalion ago an Indian or Eskimo could be self-
sufficient and varialions in food prices did not cause undue
hardship. Today he is becoming increasingly dependent on
imported goods for a substaniial parl of his nulrition. As there
arc practically no opportunities for an indigenous person to
increase his income, il is essenlial lo his welfare thal lthere is
price stability, There is no rcalislic allernative to these people
al present, ’




I il tmay be noled thal the vate of population (ncrcase, o=

cluding thal caused by innnigration, is belween 3,60 anmd J.0% por -
annum.  Unless some action is taken soon, the probloms associated |

with dhe dndigenous people will become of dimanapeatide gorapoitivnge,

4. 'l‘m"i«;__\"uluuu': on Edmonton-Yellowhnifee NRoule

The justificalion for an all- weuther crossing does nol depoenpd
on higlorical need . The requivement depends larvgely on future
development which, in turn, will be affected by the eaistence of the
bLridge,

There is very lille informaltion availuble relaling to tralfic
pallerns or volumes in the past and lhere is no reasonable way in
which lhese figures can be obtlained wilth any degree of confidence .
The only figures which have # faclual base are lhose sununarized
from the ferry boal log (Appendix 11), These figures rolale o Lhe
swnmer crossing only. In order to oblain a figure which may be
used, it has been assumed (hal:

. (1) commercial vehicle activilty will rernain constant
through summer and winler. This was indicated
during conversalions with the two principal truckoers.

(2) approximalely half the wvehicles clusses ap commercial
will be haulage trucks. The resl will include sinall
trucks and pick-up wagons.

(3) privale vehicles will be about hall the peak in the surmmer,
(4) buses will remain constant throughoul the ycar,

I'rom the data given and accepting the above assumplions, il can
be inferred thal the volumne of traffic throughoul the vear will bLe:

Commercial and buses - 900 per month other lhan
al [recze-up
SO
Private mnolor vehicles - 486 per month other than
al freeze-up

Assuming 20 tons per truck and a 5% back haul, lhe weighl of
freight moved will be about 45,000 tons per year. 1t musl be emphasized
that these figures are only eslimales. It is recommended lthat a noro

. comprehensive (raffic census be mainlained in future.




H. Nourisin
————— e

The offect of 4 Lridge on lhe revenue to be oblained frum
tourisin has nol been taken into accounl in this reporvt, as il is not
possible to do so with any degree of accuracy.,

The principal effect of o bLridge oo lourism is thal it would
eslend the soason and allow caravans across which would olherwise
he discouraged due lo the low-transporl capacily of the ferry. Thero
is lillle doubl thal the number of tourists to visil Yellowknile would
he substanlislly increased if a bridge weve built.  Their lotal impact
on the econaermy is, however, equivocal.

C. BENERITS

‘I'he benefilts to be derived from a pcermanent crossing are
direclly related lo the rale of growth of the Turritories. Tt must
be emphasized that the dominanl requirement for a bridge is the
need for reducing operating and expansion cosls in developing the
Territories.

l'or every addilional family locating in lhe area, there is
a need to transport from 200 lo 300 tons of [reight, whercas once
they are settled, their in-bound {reight is no more than 2 or 3 lons
per person per annum.

In assessing the benelils, il has been assumed thal there
will be some expansion of the economy. The mosl significant
contribution which a bridge would make is thal it would increase
incomes by assisting in the development of the economy. Other
benefits, such as reducing the cost of living, are substantial bul arc
insignificant compared with other factors.

For simplicity, the benefils have been described under
three headings: (1) increased income from the development of the
economy (2) gain in real income by culling costs (3) intangible
benefits .

The precise relalionship between national bellerment and
the outcome of a bridge construcltion can never be delermined.
The proximate criteria which are used in this reporl can only
measure the magnitude of the benefils.




L, lacrensced Tncome from Development of the [Rconomy

N byridge is an esscenlial parl of e connmunications aelworh
(=) !
which g just part of the infrastruclure necessary tw develop o broids

hased GCoOnomy,

The rate of increase of real income: [rom pringay anbialry
depends on three faclors: the existence of exploitable resource., the
profitability of its ¢xploitation, and the nalurc of the forward and
backward linkages., The purpose of developing infrastruclure is
lo improve the profitability of operations., Thus the caistence of an
adequate infrastruclure is an essential consideration of companios
planning to invest in an arca,

As the effect of infrastruclure on the decision process
cannol be delermined, lhe allocalion of funds lo such a project asg
a bridge must be based on s business judgemeni. Thatl is, it will
depend on whether or not the expenditure would resull in sufficiently
increased income lo the arca. Increased incoine is more likely to
occur by encouraging companies lo increase "added value!' (o
products than by assisting themn merely lc extract more raw materials,
The higher the added value within lhe lerrilory, the grcaler the
contribution will be.

The business judgemenl described above cannol be isolated
from Lthe total silualion. TL is enlirely dependent on the answers lo
two questions: first, whether the area has exploitable potential and,
second, if there is a serious intenlion on the part of the government
to assist in its development. Given an aflirmalive to both these
questions, it is simply a decision of nol whether to build a bridge
but when.

It may be noted thal about 40% of lhe U.S. foreign aid
programme is devoled to improving lransportalion facililies, Tt is
generally acknowledged lhat good transportation facililies are a
prerequisile to the growth of under-developed arcas.

The value of an increased rate of growlh of gross domestic
product is easily calculated. It may be noliced that for normal
growth, thal is exponential expansion, an increased raie of growth
is equivalent lo bringing forward the time when the assel yields a
return,

In order to quanitify the effects of the value of increased rate
of growth. certain assumplions have been made. In the absence of
slalislical dala, an estimate of the gross domestic product of the area
served through Yellowknife has been made, and it would appear thal
$25,000,000 is a reasonable figurec.




The not present worlh of We benelits which will acerire
from the cffect of & bridee on (he developrent of e area has becn
calcuiated [Mor this, Lhe relatively simple model shown in
Appoendin 1T has been doevised, The current government discomnt
rale of 8-.7/16% has buen used, a figure considerably higher e
that which would Le used to juslify public works oather by lhe
Uiom DA o the World ank,  The laller ageorios use 5% ol
4",'.1 respectively. A high discount rate lowers (he nel present
worlh of diie beuefits from a project and thus places a mueh moro
stringent lest on the benefit Lo cosl ratio.

. The meodel develops the relalionship between the benefit
lo be derived from the bridge and the increased rate of develop-
ment of the arca direcly or indireclly affected by the conslruction.
The bridge will have @ persistent offecl on the area for al least
20 vears; circumstances of the area afier 40 years are unpre-
dicleble. ‘T"he calculations have therefore been confined to 20-
and 40-year coxpecled uselul lfe spans,

It can be readily shown thal a one-half per cent additional
growth rate in the g.d.p. of $25,000,000 within the area affccied
by the bridge has a nel presenl worth of $9,671,000 if discounted
al 8-7/16% over 20 years and $16,936,000 over 40 years. Thus,
if it is considered a worthwhile expendilure of public funds to
obtain a dollar for dollar improvement in g.d.p. from an infra-
structure investment, the modesl increase of onc-half per cent per
annum described above will justify the expenditure., It should be
noted thal if a discount rate for a public works project of this type
were to be set al 5%, then the clecl on Lhe rale of development
would nol need lo be more than one-quarter per cent to juslify
the expenditure,




do Gain mn Real Incowe by Cutling Cosls

Although these gains are the smallesl of the three scclions
under considevation, they are the most casily identified,  There arc
lwo broad calegories: first, savings which arc calculuble and,

sccond, those which can only be estimaled,

Using Ycollowknife as a basis, the divectly calculable annual
recurrent cosl savings are aboul $100,000 per year. The basis of
this figure is given in Appendix IV. It will be noliced that although
there are cerlain clemenls of fixed cosls in this figure, thal is, no
varialion with small changes in population, these elements will notl
remain fixed for substanlial changes in population. ‘Thus, this figure
may be prorated to a populalion of 12,000 to aboul $750,000 por
annum.

However, there are certain other cost savings which must
be added to this figure. These are savings of cosls thal are non-
recurrcnt and unprediclable bul are nevertheless substantial. One
example of such cosls is lthe casc of a ball mill trunnion on order
for Con Mine this year. 1t is due to arrive al aboul the time of
the break-up., If the present lrunnion fails when the crossing is
closed, lhe mine will sltop production, which would resull in a cost
of $120,000 if it were out for 20 days. Historical dala are not
available to estimate the probabilily of such occurrences, yel some
account must be taken of difficullies of this lype.

A further example of occasional cosis which arise is the
len apartinents being buill for mine staff and which will be compleled
at the time of the break-up. They will have lo remain vacant until
new staff can move their possessions up. Mcanwhile the staff will
have lo be maintained in hotels.

Local businessmen ciled other inslances of occasional
additional costs. Johnson'!'s had a claim for $800 for broken glass
as a resull of being brought in by air because dclivery was late
and freeze-up had started; Giant Yclowknife Mines nearly ran oul
of cement used for slabilizing hydraulic fill in slopes and was close
to mining wasle ruck for fill; Norlhwest Terrilorial had lo fly in
an acro engine, These and other small expenses could be
eliminated if firms improved their planning and scheduling, but
firms are inevilably going to schedule incorrecily al somc lime.
The effect of the break-up and frecze-up is to increase sub-
sltantially the effeclt of small errors.




The costs of lransfer of support funclions for aircrafl
maintenance which are moved lo Hay River bwice a year are nol
considered because the offect on the Northwesl Terrilories is
practically the same wlcther the work is done al Yellowknife or

Ilay iver .

There is another hazard which must be taken into
account, namely, that ferrymen may decide to withdraw their
labour. If Lhis were to happen, or if the ferry wcre wrecked,
the cosl to the city would be very substantial. A four-week strike
might cost the cily $100,000 in air freight.

To put a dollar figure on the occasional elemenis would
require subslantial statistical data. Il is customary in cost/benefil
sludies to pul a minimum figure on such costs. This may be
mervely a fraclion of the aclual cost but it is the only way lo compare
sceveral projects. A minimun figure would be no less than $20,000;
the actlual figure may be substantially higher.

3. Inta.n:g_ible Benefits

The intangible benefils cannot be quantified into dollar
lerms. They include all those items which have a sociological
or psychological impact on the communily. There are quile evident
social cosis in nol having conlinuous road access to the south.
For example, the irrilalion and hoslility of citizens towards merchants
for raising prices may or may nol be justified bul it is still there.

There are addilional constraints on planning family
holidays which probably have no adverse effect. However, if the
constrainls are related to feelings of neglect, there will be some
social cost involved,

The effects of isolalion during the freeze-up and break-up
period are difficull lo evaluate. Discussions with personnel and local
managers of mines and stores indicale that lillle cognizance has been
laken of this faclor in selling salary levels.

Perhaps the reason is that new staff frequently do not know
of the semi-annual, six-week break in road communicalions and, as
one manager expressed it, "afier they have been here for a year
lhey have got used lo it". The uncerlainty of the crossing restricts
the limes of taking leave,




There wppeors to be no salary compensalion for the
period of isolation., nor does any appear nccessary. There is
no lack of applicants for posls in Yellowknife. For example, the
Lospital. which dous nol have a physiotherapy departinent, has
had four inquiries during the last six months from physiotherapisls .
Hospilals in other arveas are having lo close down lheir physio-
therapy departments because of difficullies in procuring slaff,

lL.abour turnover in the public sector would Le a measure
of dissalislaclion wilh condilions. The high rale of recruilment,
however, makes il difficult to make a useful assessment of turnover.

There is a further benefil which is nol easily defined but
which will have a definite effect on the economy and the develop-
ment of the area. T'he ratio of the size of the service indusiry lo
the populalion is al present lower than is desirable to many
residents. As the qualily of life is lo a large extenl dependent
upon adcquale services, il is of considerable importance lo any
area desirous of altracling industry or selllers thal it should have
a salisfaclory ralio.

1. BRIDGE DESIGN

The preliminary design study was based on standard
steel through-spans. Therve is litlle questlion thal the design
suggesled has advantages of simplicily, economy and ease of con-
slruclion. Before any decision is taken lo procecd with a project i
of this size, il is suggesled lhal the Governmenl of the Northwesti i
Territories should consider using local labour materials,

There is no foreseeable possibilily of iron or steel
production in the Terrilories bul there does appear to be a
possibility for the manufaclure of porilland cements. The raw S
materials, limeslone shale and fuel,are available in reasonable
proximily. Cement is currently used by the mines in back-filling
stopes: The oil industry uses substantial quantilies in bolh
exploratory and producltion wells. In addilion, a cemen! plant
localed in the Great Slave T.akce area would benefil from aliractive
back~haul rates to northern Alberlta markets. Il.ocal manudaclure
of cement could subsiantially reduce conslruction costs.




lise of precast concrete beamns could provide an initial
market for a local planl and also provide lhe possibility of up-
grading local skills through establishment of an on-sile pre-
casting plant in the Fort Providence area.

A study in 1938 by Structural Enginecring Services Lid.
showed a price of aboul 36.2 million. A cursory cxaminalion of
lhe estimates suggests thal some of these costs may be loo high.
[“or example, the estimate per cu. yard of concrete is $110,

Tt is not clear how such a high figure was obtained.

The 1858 report limils the locatlion of the bridge to a
region close Lo the existing ferry and ice bridge crossing. The
“only argument against taking advantage of the shoriler span and
higher banks at Ford Providence appears lo be the ice speed ,
and height. Il would appear thal the ice reaches 15 - 20 féetl in
height and local opinion suggested a 30-foot height was possible.
However, il is desirable thal the bridge should be 75 feel to
allow passage of boals wilhout having to dip their radar antennae..

Additional strengthening of the piers would be costly for
this localion as it could nolt be covered by a single span, The
1958 report does nol make any estimate of the difference in cost
of the Fort Providence route.

The route through Fort Providence would increase the
road distance by aboul 7 miles bul would direct the iraffic to a
less winding route. The cos! of tho exira dislance based on
1969 ferry crossing figures would be:

7 x 900 x 22¢ = $1,386
+ 7 x 1000 x 15¢ = 1,050
$2,436.

£35Cei b
thalt is, about $2,500 per yeear,




APPRPIENDIX 1

FPOPULATION AND SETTILEMENT
AIRPFPIECTIED BY RARINDGIE

Populalion Ethnie
DIRECTLY AFFECTIED 1970 Giroup
Rae ' 1150 1
Y ellowknife 5785 w
Yellowknife Indian Village i 60 I
Fort Providence 160 T
INDIRECTLY ARFRIECTED
Resolule 159 B
Gjoa Haven 243 E
‘ Bathurst Inlel 50 E
Cambridge Bay 654 E
Contwoyto lL.ake 25 =
COPPEI‘;'Ul!c‘ 553 E
Hyslop l.ake 350 I
Holman Island 70 =
Lac T.a Martre 168 I
Pelly Bay 179 =
Rae l.akes 80 I
Shane L.ake 50 I
Troul Rock 30 I
Spence Bay 350 E
Thom Bay < GO E
Echo Bay 100 w
Coppermine 197 W (ilincerant)
MARGINALLY AFFPECTED
Wrigley 170 I
Fort Liard 156 1
Jean Marie River _ 50 I
Nahanni Buile 68 1




MARGINALILY

ADPPENDIX |

(Conld. )

AFFECTED

Colville l.ake
I*t. I*ranklin
TFort Good Hope
Forlt Norman
Forl Simpson
Norman Wells
Paulatuk
Reindeer Slalion
Sach Harbour

Population
1970

Ethnie
Ciroup

100
249
354
236
750
287
57
79
69




APPIENDIX 11

VEHICLES CROSSING MACKENZIE RIVIER

1963

Month Privale Commercial Buses Miscellancous
May 272 123 10 15
June 833 258 20 O
July 1156 264 206 122
Augusl 1158 290 27 169
Sepltember 783 297 20 73
Qclober 548 318 27 72
November 168 80 14 20

4918 1616 155 565
Grand 'T'otal 7254 vehicles

190606

Mont}l Privale Commercial Buses Miscellaneous
May 102 40 0 19
June 1009 367 28 76
July 1524 387 30 171
August ' 1495 439 26 167
Seplember 1244 378 20 145
October 801 545 22 95
November 8 12 0 0

6183 2198 132 673
Grand Total 9186 vchicles

1969

Privatle Commercial Buses Miscellaneous

May 223 102 i 15
June 1631 898 31 208
July 2321 793 33 318
August 2224 817 28 230
Seplember 1573 1034 28 136
Oclober 1277 1172 30 111
November 195 363 8 27

9444 5179 159 1045

Grand Tolal 15,827 vehicles
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. BENEFIT DERIVED FROM ENHANCED UTILITY
OF EXISTING RESOURCE

Gi = gross domestic producl for the area affected
13, = benefil obtained in year n
3~ = benelit in year n digcountad to net present value

3 = rate of increase in gdp divectly altributable to bridge

d = currenl discount ralc - 8-8/16%

n
C:[(H-r) - 1]
n=n

n .
{(1+r) o
B- = C | ———— - v . .
n [‘ 1+d)" (1+a) " total benefit E By

then Bn

o

from which may be derived the following values:

’ r = 1% 3/4% 1/2% 1/4%

20 yrs. $19,874,500 14,704,300 9,671,180 4,770,800 d=8-7/16%
40 yrs. 35,511,500 26,007,300 16,936,600 8,274,710 GC=$25,000,000
indefinite 43,279,100 31,402,200 20,274,300 9,827,610

20 yrs. 14,274,300 d=5%

40 yrs. - 33,302,200 G=%$25, 000,000
ind efinite 58,329,800

20 yrs, 7,949,800 d=8-7/106%

40 yrs. 14,204,600 : G=%$10,000,000

ind efinite 17,311,600




APPENDIX 1V

SUMMARY Ol GAINS IN REAL INCOMIL

TO Bl EAPECTEDRD AT PRESENT LLEVELS

Suctor Description
Primary industry  Giant: slores
Mines Con: slores

Service industries Additional warehousing
Retail space

Additional air freight cosis

Additional invenlory costs
Transport Grimshaw

Byers Transport

Byers addilional claims

Cost of Grimshaw/Byers
bridge

Exploration Additional charges
for 50 days

Cost of mainlaining
ferry

Cosl of ice bridge

Warehouse savings - $360,000
at 10% capital cost

Savings

Annual All Time
Basis Basis

$ 7,200
1,920
360,000
21,375
10,000
40,000
15,000

3,000
1,000
142,500

108,526
1,000

351,521

_36,000

$ 387,521
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APPENDIX 1V
(Cont'd.)

The following gains in real income are based solelv on
Yellowknife. [t would be unwise lo atlempl Lo prorate these
figures for other arcas because condilions may vary considerably
However, the figure of $350,000 derived {rom the foregoing
caleulalions should be regarded as a minimum figurc.

PRIMARY INDUSTRY « MINES

Discussions werc held wilh the general managers and
stloremen of the two major mines closce to Yellowknife The
average lotal inventory of siores was delermined and also the
build-up of inventory prior to the Lwo periods when access by
road is nol possible. The cosl of holding the excess invenlory
for the period of the inlerrupted crossing was calculated al a
discount rale of 10%.

On this basis the cost of carrying excess inventory at
lhe mines is: Giant Yellowknife - $7,200 and Con Mine $1,920
per annum.,

COST OF ALDDITIONAL RETAIL
SPACE TO CARRY STOCK

Sales per square fool are probably about $60.00 per
annum and the estimated totul aclual selling space aboul 300,000
sq. ft.  The slores will not increase lheir inveniories in direct
proportlion to sales requiremenits over the !no access!l period for
this, in effect, would mean 100% cxtra stock. Holding stock figures
were notl available {from merchanls. Thercfore an eslimale of 20%
was used. This assumes thal there exists in the lown about
30,000 sq. fl. of warehouse space al a capital cost of $12.00
per sq. fl., equivalent lo an investinenlt of $360,000.

ADDITIONAL AIR FREIGHT COSTS

This figure is based on the tonnage expecled to be shipped
during the road.closure and which is freighted by air.

ADDITIONAL INVENTORY COSTS AT RETAIL LEVEL

This has been calculated on the assumplion thal retail stores
will carry an additional 20% of inventory in the spring and fall.




APPIENDIX 1V

(Conl!d.)

TRANSPORT COSTS

Crimshaws

‘I"his company shuttled 650 tons across their own bridge belween
Novermber 22, 1969, and January 12, 1970. The rate was $6.63 per
100 Ibs. compared wilh their Edmonton-Yellowknife charge of $4.00
per 100 Ibs. Thus the cost over and above regular transport melhods

was

$ (650 x 2.63 x 22.4) = $38,293 - say, $40,000

Byers

The general manager of Lhis company eslimated their charges
al $15,000. This figure is probably low.

EXPLORATION

A discussion was held with Mr. Engle of N.W.T.A., He
estimated that about two and a half loads per day, on an average,
had to be shipped by Hercules aircraft’from Hay River instead of
from Yellowknife at break-up and freeze-up. If this period is about
50 days, the addilional cost of $2.69 per 100 lbs. by aircrafl amounts
lo $142,500. This takes inlo account the difference in mileage by air
and road and assumes a one-way haul by Hercules.

It should be noted that these figures refer to loads nol destined
for Yellowknile.

FERRY COSTS

As shown - $108,526.

It should be noted that the charges have been slighlly under-
eslimmated due lo:

(1) the ferry costing only $162,500 as it was secondhand .

(2) the return on debt being based on historical figure
of 5.37%.




APPIENDIX 1V
({Cont!d.)

(3) the M"equily" relurn being sel al 7.5%.

NOTE: The cosls do nol include the preparalion and
maintenance of the ice bridge.




