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This practicum puts forv¡ard' the operatS'onal

cost savirrg crj-terj-on as one method which may be used

to help allocate economic resources between ten remote

coromunitj-es in i'lorthern lfanitoba, for ihe purpose of

upgrading airsiríp landing facilities'

Allofthecostsrboihpublicand'privateewhich
af:e associaied with the deLivery air transport needs on

al,Iinistryoílransportdesignated'Class2,regular
specific point commercial air servicet are calculated

forafiveyearplaruringperiod'"Thesecosts'infra-
structural,operationsand.maintenanceandpassengerand

freight d.elivery via each of three types of aircraft'; the

de Havilland. tl¡in ottern the Douglas DC-3 and the de

HaviLrand Dash /, are d.j.scounted at an appropråate rate

of discount for each year in which they occur in order

to derive the cumulative net present value of each alter-

native. A given pattern of air transport d'emand along a

route serving the ten eommunitj-es is assumed' The cumuLatj've

net present vaLues of the alternaiives are ihen compared

.first for the delivery of all of the communitiesr freÏght

requirement by each alternative aj.rcraft and then similarly

for the passenger requirement. operational cost savings

occur when the additional costs of airport j'nfrastructure

necessary to accomod.aie Larger more cost efficient aircraft



are positivety offset by the operating economies offered

bylargercapacityaircraft"Communj-ij.esarethenpriorized

roi trre purpose of addiiional airstrS.p construction accord-

irrgtothepercentagecostsavinggeneratedbyonealternativeover
another. Communities where higher costs savings may be generated'

by the blrilding of additionaL airstrip capacity are given order

of preference for airpori upgrading'

II
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C}LIPTER I

tr¡rtroduetion

T}tE IMPORTÀNCE OF THE STUÐY

IhephysicatgeographyofmuehofNorthernManitoba

makesthed'eveJ.opmentoftransportatj-oni.nfrastructure

difficult a'd often extremely expensive' rarge areas of

rouskegand'rockoutcroppingscreatedifficultiesinthe

J.ocation and. construction of airstrips at remote communj'ties'

Underthesecircr.¡mstances,thehigheostsofupgrading

airstrips at the comnunities in this proposed studyj dictate

that any nevf investments undertalcen to increase airstrip

capacS.ty be evaluated thoroughly'

Àirstripupgradingd'ecj.sS.onsar|eofcritca].irnportance

to the future of the concerned communities as they relate

tothemoreeconomj.caldeliveryofnecessarygood'sand

improved passenger servj.ce" The resolution of upgrading

íssues is vital in the irrt"""ut" of safe, fast and' economical

ai.r servi-ce to these communities" For these """=o"t 
it is

believed this proposed. stud,y can make a valuabLe contrj-bution

to the public d'ecision-making process j¡r this area'
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$g Higtorical Reviev¡ gl ldanitobg' GoJ¡errunent Policy

TheÀirportDevelopurentProgra.mforremotenorthern

eonmuniti-es in l{lanitoba was Lar¡nbhed in L966-67 ' The

poLicy of the Coromission of Northern Affai-rs v¡as to

proceed. on requests to buiLd airstrips at remote commr'mities

eople or lllorê. The PurPose of the

polícywastoprovideyear-rorrnd'VFRairtrartsportation

accesstothosecommrrni-üj.esnotcorrneeiedtosouthern

Manitoba or larger service centres by a surface mode of

transportation on a permanent basis"

Theprogramdidnotexclud'elndianReserves;but

as funds vfere limited; lvork proceeded' with assistance from

winter l{orlrs and Fishermaftr s compensation programs and the

Fed.eraL Department of Ind'ian Affairs "

By19?Or'thirty-oneairstripswereund'erconstruction

ar¡d'somed.egreeofoperationand.main.Eenanceactivity

, was in Progress"

TheoriginalpurposeoftheAirportDevelopment

kogra:rrplaced'emphasi.sontheprovisionofverybasic

Landing facilities v¡hich couLd' provid'e access during the

winterfreeze-upandspringbreak-upperiodsandmeetthe

needsofemergencyrned'ica].situations"However;marryof
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the airstrips have outgrown their original fw¡ctions.

Usage has grown tremendously in the past few years and

the need. for more expensive, sophisticated and reliable

facilities has increased.. The trvo blsiest remote air-

strips in the provj.nce, Garden HiLL and Norv¡ay House;

reeorded total aircraft movements of I0;?81+ and L0;108

respectively in the ]:g75-?6 period'.1

For these airstripsj this represents an increase

of 2L percent at Garden Hill and nearLy 9 perceni at

Norway House over the previ-ous one year perj'od'

As the role of many remote aS.rstrips has evoLved

to include the requi.rement of higher quality landing and

support facilities, an increased strain has been placed

on the eeonomic resources of the province" lVhile the

fi.rther d.evelopment of criteria to govern,the initial

ínvestment in remote airstrips remalns a concernï the

need for economic criteria to aid in decisions relating

to the upgrad.ing or re-classification of aLready existing

facilities has beeome inereasingly apparent.

I Province of t/lanitoba; Department of Northern Affairs
Local Services Division; Airport Activity Summary
L975-760 r

Nglg: For additional ínformation concerning the---Tistorical development of t{anitoba Goverr¡ment Âir
Transportation Policy for remote eommunities¡ please
see Aþpendix 4., g¡¡ iransportation Pglicy-a!4- Stfategl¡
fgf Rãmote Communities j¡ I'ianitoba-r J.D. Collinson¡
l.g7L.
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À REVrE\',¡ g RECENT STIrDIES

Studiesd'onepriorto;arrdincludirrgLgTþ,in

the area of northern transportation to remote conmr¡niti-es

in Manitoba; vÍere d.irected. at s¡mthesizing information

fromawid'evarietyofsourcesj.nord'ertogainabetter
understandingofthebehaviouroftrarrsportationin
Northern l,lani-toba.1 These studies contributed to our

trmowledgeofthesubjectbyd'escribingtheleve]-ofdemartd.

for good.s and. senrices at remote co¡nmunities alßd by

examinirrgthed'egreeofmod'a].sp].itoccurringinthe
dellvery of passengers and' good's beiween the vari'ous

transportation aLternative s'

The most recent comprehensive study of trans;

portatÍ.on in Northerrr Marritoba, eval.uates the economic

efficiency o.f a large number of possible trartsportatj'on

alternatives.'2 The measure of economic efficiecy used'

istheoperationa].costsavingcriterj.on.Theairtrarrs-
portationsectionofthestudyevaluatesalternativeson

f.n llateriaLs far thq Dqvelgprlelt gi' Fqmoteiffiffiñã ñ-r¿ætsÞa!_ K.A. J. Davidsonr
î¡ffiñ.ñ"-s' i¡anffiõillrte Department of
Northern ¡.rrairå ,-]gZ+ "ttq 

L Sü¿dlt^e'f' Frgi?ht
riä"äõã;tät; äi- ta-+á*ótà 

"up¡rþrxn 
comqru?itie s

Mackenzie, n"'^n"iSñ-ã i,;ain-Aèport, ilinnipegr
Manitoba¡ L973.

Hffiffi TêJI

îife- ilve cüîj-ñã JohnsTõn Ltd" roronto1
Ontario, L975"

2.
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apointtopointbasis.Thisintroducessomed'istortion
into the way in which the air tra¡rsport system actually

operates.Li-lcetheHickli¡rgJoirnstonreport'this
practicunexpressestheeconomicbenefitsord.j.sbenefits

of aJ.terrratives 'in terms of operational cost sav5'ngs'

Àmajord.ifferenceisthatthealternativeseva].uated'
are compared. aLong a route and thus the costs of

deJ.iveryofgoodsarrd'passengersmorecJ.oselyrepresent

actual eosts. fhe other significant d'ifference between

the Hickling Johnston study and this practicr'un is that

thearralysisr.ndertakenhereconsidersad'ditional

ínvestments mad'e at each airstrip to be a separate

projectrathertharrpartofacombinedairtrarrsportation
package.
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THE PROBI,EM ANO ITS SETTING

The Statement 9¡i the Froblem

The purpose of this practicr'm is to deveLop a

practical model which may be used to evaluate deci'sions

relating to the construction of additional capacit¡r to

airstrips at seLected remote cornmr.¡niti-es in Northern

Mani.toba"

The Sub¡roblems

ghe. first subp4ç¡blern' [he first subprobLem wi]'I be

to determine the totaL private and public cost of servicing

the communiti-esr cuffent air transport needsr" using the

existinglandingfaci].itiesarrd'operatingequipment.

Ëb,e. second subproblem' The second' subproblem will

be to derive an estimate of the growth in de¡oand for goods

and. passenger movement; by air; to the cornmunities considered'

The third subproblem. The third subproblem iå to

esti¡nate the probable costs of additional airstrip capacity'-

at each commr:nit¡rj that lvould. be necessary in order to handle

more cost efficient aircraft. Àlso; the probable direct

operating costs of such aircraft wiLl be d'etermíned''
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T¡9. fourth subproblem' The fourth subproblem will

betocomparethedirectmonetarybenefitsofservicingthese

conmr¡nitj-es, future air tra¡rsport needs using the existing

deJ-ivery system or by using upgraded' ground' facilities and'

more cost efficient aircraft'

!þg HvPothesis

. There is at present no cornmonly accepted' method that

isappliedtotheissuesinvolved'indecidingwhetherornot

to upgrade the landing facilities at remote airstrips in

Northern Manitoba' 0n the basis of operationaL cost savings'

thed'irectbenefitsandcostsofadditionalairstripinvest-

mentattheselected.eommunitiescanbeevaluated'.Upgrading

decisi.onsarecriticaltotheeeonomicfutureoftheseremote

cornmunities. To the extent that the results of the analysis

can be interpreted, the effect of upgrad.ing decisions will be

discussed as they rerate to l-ower derivery costs of goods and'

faster more frequent passenger service'

9Le. Delimitations

Therearecertainsocialgoalsthattheprovisionof

aj-raccesstoremotecommunitiescanhelptofulfi]-]-.one

lrrportantconsí'derationistheneedtoprovid'eremotesettle.
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ment lvith access to ¡ned.ical relief during ti¡nes of emergencyj

especiallydr¡ringperiodsofspringbreak-uporwinterfreeze-

up when many cornmunities are cut off from surface modes of

transportation.Thecriteri.athatmaybeused¡insuch

circumstancestogoverntheinitialinvestrnentinbasic

airstri-p facilities will not be discussed'

t{odesoftransportation'otherthanair;maybe

d.iscussed only in so far as they affect the j¡nmediate objectives

of this studY.

Thero].eoftheMinistryofTransportarrd.theCanad.j.an

TransportCommissionintheprovisionofairservicetothe

communitiesinthisstudy,isofaregulatorynature.Their

authority in the areas of aircraft safetyj airstrip construction

stand.ard.s; the licensing of carriers and the approval of routes t

schedules and tariffs, will only be d'j'scussed' in so far as they

affeci the main purpose of this study'

.Theroleofairtransporiationasaninstrumentof

economj-c an. socj-al development is beyond the scope of this study'

Theanal.ysisofthecornmr'¡nitiesasanettvorklvith

regularroutesarrd'sched'ulesjpreclud'estheinclusionof

information about goods and. passengers moved on a charter
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basis.

Thisstudydoesnotaddressitselftotheproblem

of rrationalizingt northern air service'

!!g Definition 95[ leuns

Practicalmod.el.Thetertnlpractica].rnod-e].tinthe

contextofthisstudyreferstotheattempttoviewagroup

of seLected' conmunities as a subsystem of the norihern air

transportation network' The total- costs of serving the

cornmr¡nities by air wilL then be deterurined' these costs will

beanalyzed.usingthebenefit-costmethod'.Thebenefits

ofadditiona].j-nvestmentstoairstripscanthenbeevaluated

in terms of any.operational cost savings to be obtained by

servirrgthetransportneed'softhecommunitiesbymorecost

efficientaircraftjcomparedtotheconti.nueduseofpresent

Landir¡g facilities and' operating equipment'

Àdditional ç-aÉgjJy, çg-rt. Additional capacity cost is

themarginalinvest¡nentnecessarytomakeeachairstripcapabl.e

of accomodating more cost efficient aircraft than are presently

being utiLized.

Bemotecoamuni.tv.RemotecommunitiesforthepÌ¡rposes

ofthisstudy'are;thosecommr'¡nitieswhicharenotservedby

fT



a Surface mod,e of tra¡sportation on a perman'ent basis' 
lL

Seleeted conmunities. The conmunities that have been

seLected. for this stud.y are remote cornmunitj-es i-n Northeast

a¡¡d the East side of Lake Winnipegr North of the Vfinnipeg

River. Th"y ar" currentLy served by t{idwest Àirlines ltd. of

winnipeg on a regular sched.uled basís from l'finnipeg. They are !

Berens River

rr Poplar River

Norway House

Cross lake

l$ 0xford House

Public .çgsjg. Public costs are those expenditures

made by the Iüanitoba Ðepartment of Northern Âffairs, wh5'ch

are directly associated with the construction and' operation

and maintenanee of air service infrastructure at the remote

communities outlined in this proposal'

lT Service to these points was suspended by the t'{inis,try

of Transport on June 3A, Lg?5. NeverthelesS, these cornmuni-ties

have been included. as part of the route system because it has

been assr¡med that the suspensi.on of Class 2 air servlce to

these points, is of a temporary nature'

Gods Lake Narrows

* Re.d Sucker lake

Garden Hill

* Ste" Therese Point

* Litt1e Grand Rapids
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Private gi-gþS'' Private costs refer to the direct

operating costs of equipment incurred' by a private air

carrierinprovidingairservicetothecommunitj.esout]-ined

inthisproposal..Directoperatingcostsinclude'crewcosts'

fuelsarrdoillhullinsurance,hullmaintenaJlcelabour'

enginemai'ntenancelabourrhullmaintenancematerj-a1s'

enginemaj-ntenancematerials¡d.epreciation,andloanorrental

charges.

ALg U:ansport ne93g' The air transport needs of

theout].inedcornmunitiesarethecurrentandforecastcon-

sunption of good's shipped by air to the commrrnities and the

currentand.forecastd.emand'forpassengermovementbyair

to the communi-ties '

E¡'t*¿ne landinE facili tj'es'' Exj'sting landing facilit-

iesinthisstudy'arethecurrentai.rinfrastructureinplace

atthecommunitiesbeforenewinvestmentsaremad'etoprovi.de

additional caPacity'

Ealgling, gperating eq.ui'pm€¡It' The existing operating

equipmentreferstotheaircraftcurrentlybeingusedonthe

specifiedroutethatServestheoutlined.corrmunitiesona

sched'uled'basis.Atpresenttheoperator,MidwestÀir].ines
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Ltd.. of Vfir¡r¡ipeg, uses the De HavilLand DHC-6r Í\rin 0tter.

Thus, this aircraft i.s considered representative of those

used. to cüruentLy service the air transport needs of these

communities.

' Growth i¡1 demand. The ter"m, growth in demand r is

used. in the general sense to refer to the estimated probable

requS-rement of each of the communities for goods and passenger

services p.rovid.ed by the air mode. The forecast of gfowth in

demand. will be mad.e for a five year period', from L9?6 to

1981. The forecast projected air freight and passenger demands

wilL be mad.e on the basi.s of population growth at constant

per capita levels of consumption.

gritical aircraft. The critical aj.rcraft for an air-

strip is the ai.rplane with the largest cargo and'/or passenger

seating capacity that can legal}y be used to prov5.d.e a unit-

tolL aír:sêrvicec

Cost efficient aireraft. Cost effieient aircraft are

those aircraft which reputed.ly have lower d,irect oper'ating

costs per unit of output than the existing operating equip-

ment" In this study the direct operating eosts of the De

Havilland Dash ? and the Douglas DC-3 will be anal¡rzed and
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compared'withthoseoftheTwinOtteroperating.onthe

same route'

Monetarv benefit. A monetary benefit is a reduction

1n the total cost of servicing the air iransport need's of the

group of cornmr¡nities outlined, which comes about as the result

of cost savings achieved by operating more cost efficj'ent

aircraft on the specified' route joinirrg the commr'¡nities' The

monetary net benefit is equaJ- to the total cost of servicing the

cornmunities' projected air transport needs using existing

landing facilities and. existing operating equipment minus the

totaL cost of servicing the communitiesr projected air transport

need.s using upgrad.ed landing facilities and more cost efficient

aircraft; plus the costs of upgrading'

Âssuru¡ti oru;

The first assumptjon. The first assr.rmption is that

the data on freÍ.ght volurnes and passenger movements at eaeh

conmu:Ii-ty are normaL and. representative of the commr'rnityts air

transport requirements.

The seeond assumpti-Qn. The second assumption is that

the growth in the demand for good.s and' passenger transport

to each communS.tY, is constant''
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The third assumption. lhe thÍrd assr.uoptÍon is that

the rate of population growth is constant'

the fourth assumntion. The fourth assumption is

that patterns of consr.rmption of the services offered by

air transport d.o not change over the five year period'.

Thefifthassunptíon.Thefifthassumptionisthat

the Level of consumption of air transport services at the

communíties is a function of population growth.

The sixth assumption. The decision to make additional

investments to increase.airstrip capacities is made purely

on the grounds of eeonomic efficiency'

The seventh assumption. the seventh assr.rmption is

that all of the air transport needs of each community are

met from Winnipeg using the aircraft that is considered to

be the critical ai-rcraft for each communityrs airstrip or

using an âircraft which promises to offer operating cost

sav5_ngs over those aircraft presently in servj.ce

Thq eiahth a$sumptiorl. The eighth assr.mption'ís that

a¡¡y cost savings realized by tfie private alr carrier because of

a pubJ-ic investnrent in additiona} aÍ.rport infrastructure ¡- can

be fuLLy passed on to the consumers of air services.
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T}IE D.A.TA AND TiiE ÎRE.â.TMENT OF T}IE Ð.4'TÂ

The Data Needed

lhe d.ata necessary for the study may be discussed

under three categories.

The first category of d.ata are those which physically

describe the physical and operational characteristics of the

cugent air transport delivery system serving the communities

outlined in this proposal. These data include the distances

between the vari.ous communi-ties, traveL time between communities'

present population of the communities, the volume of passengers

and. freight transported by airn the costs of operating and

maintaining the airstrips at these communities, and the direct

operating costs of the kind of aircraft presently servÍ'ng

the communi.ties on a scheduled basis'

The second category of data are estimats¡ of population

srorvth rates at the communities und.er studyj for a five year

period, from Lg?6 to 198L. These data will be estimated on

the basis of historical patterns and current populatiän grovrth

trend.s. Forecasts of air passenger and freight transpor-

tation d.emand. will be based on population growth.

The third category of d.ata is necessary to describe the

physical and operating characteristics of an air transport
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delivery system used to service the study communitiest

¡nodified to accomodate more cost efficient aircraft than are

cufrently being used.. These data j¡rcLude (in ad¿ition to the

type of infor-mation outlined in category nr.lnrber one ) tfre costs

of the additional investrnents required to increase the air-

strip capacity at each comml¡nity; and the direct operating

costs of the proposed. more cost efficient aircraft.

The Sources gll the Data.

Physical & operational @,. I'lileagei distance a¡rd

travel time inforrnation has been obtained from the Hanifoþa

Flieht Information Map Supplementl and. the Transair System

-
TÍ¡oetab1e. Population d.ata has been gathereC from second'ary

sources. One of the most recent sources iS from the l/lanitoba

Nort\Jands TransportatiQil Study - ÅÐ Eeonomic Evaluatíon q[

Tfansport- S¡stern ALternatives? The current operating and'

maintenance costs for the varj.ous airstrips has been obtained

directly from the Airport Operations & I,{aintenance,iivision

of the Departrnent of Northern Âffairs. Freight and passenger

vofu.¡me data have been obtained directly from airport activity

lEn* Manitoba Flight Information l'{ap Suppl-ement.
The Department of llorthern Affairs.

2lulanitoba Northlands Trangportatign Studv - An Egolrgtnicort Svstem Åfte-rneii¡fæ. llickling
ffinstoñTtd-rTtÙronto j Ontario , 197 5' ( unpublishe d

report ) .
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su¡nmaries compiled, by the Airport Operations and [taintenance

Divísion.

lhe direct operating costs of the Twin otter (DTo)

a¡rd the Ðash ? were obtained from Transair T.ltd.' of I{innÍpeg.

The DOCrs for the latter aircraft are the figures presented

¡ Havilland Aircraft of Canada ftdl
Direct operating costs of the ÐC'3 have been adapted from ihe

Àviation Stati-stics Cenire Service BulLetin (Vol'' 7 No. 53';

Sept. t975

Pppulatíon ürowth Ddå, Population growth estirnates

will be based on the information suppLied by the Hickling

Johnston StudY.

Modified system Þ!a. These data wilL be obtaj.ned

from the saJne sources as data in the first category of data

mentioned.. The additional informatÍon rdgarding the costs of

upgrading aírstrips has been obtai-ned from the Department

of Northern Affairsr' Engineering and Construction Services

Branch.

I'nasfr z/I.ansa.ir; Route Performance & gPgrating
cost .tnalysis, prepared by the de liavilland Aircraft
of Canadal f,iùite¿; DownsvS.elv, Ontario, January¡ L976
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The Research UelbQjLg-I9.S¿.

The research ¡rethodolory eurployed to analyze the

problems presented. at the outset of this proposalr is the

i
Benefit-Cost method of analysis.' The treatment of aLL of the

rêlevant data wilL be done within this franeworh.

The proced.ure involves the conparison of the total

costs of operating alternatj.ve aj-r transport d.elivery systems

to the remote communities outlined in this proposal. Net

benefj.ts result when the operational costs of one system are

less than those of another"

All benefits and costs will be discounted.r for the

five year planning horizon used in this study, at a díscount

rate equal to the cost of capital used in any additional

investrnents to airstrip capacity. The cost of capital used

in this study will be 10 Per cent.

lr¡,i" study is not a benefit-cost analysís in the
broad. sense of the tenn. 'fhat is to äay, benefit/
cost raiios are not d.eterrnined. Benefits and costs
ar; implied in the computation of the cumulative net
present value of cost outlaYs.
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CHAPTER III
THE RESUITS OF T}TE ANAI,YSIS

a RE-STÂTEIÍENI 08, Tlm uiETlioD.oLoGY

Thefirststageoftheanalysisinvolvedthe
projection of air passenger and goods tra¡sportation

denand for the period 19?6 to 198L. The average growth

rate in air cargo demand for the area coffesponds

closely with the populatj.on growth rate which is 3.5

per cent per âJlr'Illrl"' The popuLation projections in this

study are based. on actual L97l figures from the census

of Ca¡ada. The growth rate in passenger traffic along

îf,is route has been observed to be appro,'<ÍrnateLy 7 per

cent p"t ,t*l . 
1" 2 '

flhe second, stage of the analysis required the

d,eterminati.on of aLL costs associated with the construc-

tion of additionaL capacity at the airstrips, the

operation a¡d maintenance of them a¡d the delivery of
ã

passengers and goods.r'

1'F"o* conversations with David OrBrieni
Transair Ltd.. W iruripeg and Frank DuVal;
The Departnent of Nor-thern Affairs; Thompsonj
ManÍ.toba, ÀPriJ-r L976r ,

2'PL"""" see TabLes 11 2 and' 3.

3'For the costs of upgrading and' operations
and maintenance r' please refer to ''Laþres
ll and 5.



TÅBIE 1.

Communlty

Berens

PopJ-ar

Norway

Cross

0xford

God r s Narows

Red Sucker

Garden HtlL

Ste. Theresa

little Grand,

La76

LrO42

510

3r060

2 rr23

976

L )269

3r0

1r430

Iro53

798

La?7

Lra79

528

3rL67

2;LgB

I, olo

1,31ll

32L

L, þ80

1, og0

826

Based on the method used in Population Projeeilons for Manítobg þg Reqíon
S, Town Sizq - Some Al-ternatives, 197+ - lqqÇr by ltf.Rr Makir 9.F: Framingham¡
O. .f . Sandettr-ifrè Universj-ty of Manitoba, Department_of Agricultural
Economics, Research Bulletin No. ?3-2r September, 1973.

1078

I, rL6

546

31278

2r27t+

f ;ot+5

L,360

332

L¡532

I j12B

855

loTq

l rLS5

, ,565

3,393

2r35t+

l,082

1r407

344

L; 586

L,168

885

LoSq

I, 196

585

3r Sf,L

2 ¡t+36

I, Lzo

L r457

356

1;6þ1

L)2O9

9L6

1081

l¡237

606

3 1634

21 52L

LrL59

L;508

369

L;699

L)25L

948

tu
H



TABI,E 2.

cor.{rjtuNITY

BERENS

P0PLAR

NORI.IÀY

CROSS

OXFORD

GODS NARROWS

RED SUCKER

GARDEN HTLIJ

STE. THERESA

I,ITTI,E GRÀND

PROJECIED PASSENGER TR-ÀFFIC¡ based. on Alrport Àctivity
for 1975-?6; at 7 per cent per annum passenger per year.

T¡¿ destínation

Lo76

5 iB01

286

31tþolr

9;677

6;g6g

6 1278

L;996

28;654

3 iþtÐx

5t+5

L?77

6;zoz

306

33;602

Lo fist+

7;I+57

6;ztz

2';t36

30;660

3 ;684

583

1078

6;642

327

35;9 5Lþ

ILt079

7;979

7 i1B8

2;285

32;806

3';9t+2

6211,

95;053

It This is the f,igure for
No figure is avaiLabLe

loTa

7 ;Lo6

350

38;Lþ?L

u.;855

B; slz

7 ;6gt
z;4t+5

35 )lO2
t+;zta

668

IABO

Z;604

375

¿rr;16¿r

L2;6Bt+

9 rL35

B r22g

2r6L6

37 ;55e

4r SLj

7Lt+

Lolj7o7 Lo8,826

IoSl
B;I36

l+or

4t+;ot+5

13, 5?2

9;77+

I,Bo5

2;799

4o;rBB

4;829

Z6t+

L97t+-7 5.'
for L975-?6.

1..L6;41+L+ Lzt+; S9S r-33 r3L7

¡u
t\)



TÀBIjE 3.

gorvrMUNITY

BERENS

POPI,ÀR

N0Rt.lÀY

CROSS

OXFORD

GODS NARROWS

RED SUCKER

GÀRDEN HITJ!

STE. THERESA

IJIII,II,E GRAND

PROJECTED FREIGHT

!o? 6

L7 6 ;zoo

25O t00or$

2't355;4oo

706 i000

:-:¡? 5? r 400

I j20¿!t200

L69;l+00

3;?ogj600

5þ6 iooon

22);600

LI;097 iB00

Lo?7

LB?;367

258;7 50

2";Lþ37 ;839

730;?].o

L;BIB;909

L;21þ6fi1t7

L7 5;329

);839 ;436

565;LLo

ÐL;1t26

1L'l+86;223

based on Àlrport ActlvltY for

toTB

tBBrT5o -

?,6?;806

2; 523;L63

? 56rzï5

L;882;57L

L;?89 1969

18r,465

3¡9?3;B16

58l+iBB9

,239;526
1L;BBB rzt+o

ThIs ls the figure for
No figure ls availabLe

l-o70

L95;356

277 ;L7g

2';6LL;t+7t+

?82;7 55

Lr 9,+B ;t+6L

j.r335rlL8

r-87;8L7

t+;t]-z;899

6051360

2Lt7;gjg

L?;3OL+ 1328

t_e80

2O2;L9)

286,BBt

2;7O?rB7 5

BI0;L5L

2rOL6 r657

l j3BI;847

L94 r39o

4r256 iB5t

626;548

256;586

L2-;731+;979

t97L!-7 5
for L975-76.

1a81

2O9;270 .

296;922

2;?9?,'+76

838;506

2rO87 r2I+O

1r l|30 )zLz

zoL,194

tt';4o5rBtll

6t+8 rLtZ7

?,65;567

13rL8o t7O3

t\)
\¡)



TABLE ll.

COMMUNITY

ISI,A.ND

NORWÀY

P0PLÀR

STE. THERESÀ

T,ITTI,E GRÀND

CROSS

OXFORD HOUSE

GODS I,AKE NARROWS

RED SUCKER

BERENS

Facillty

?8;3t+0

42trBl

6;zt+B

Llj06o

20;062

2B-;689

3L+;51t9 .

3L:;955

10;381

14r'781

Sal,aries

67 ;62L

55';830

2;320

4;265

1;'&34

3I+;581t

Lz;t+52

27";LBB

2;2L5

5;B2]- ,

Equipnent

L5;382

1ll;zL8

96

5;B7B

1oï849

3;6L7

B i31l+

L;352

L+';25?

llsle¡

Ssl¡Ege.¡

Does nod incLude equipnnent costs or equiprnent rental eharges'

The Province of Manitobai Department of Northern Affairsi
Àlrport Operatlons ánA måiniätt"ttc" SectS-on'i the L975-76
fiscal Year accounts.

Head Offlce
An'oLied Admln"

L4;9o2

L4;'902

LI+';g02

Lt+;902

Lt+';g02

LLT;9O2

L4 t9O2

LL+;go2

L4;902

L4;9o2

GRAND TOTAI,

TOTAL

t? 6;21þ5

L27 r]-)l
23;470

30;323

42;z? 6

89;ozt+

70;525

82 1359

28;B50

39;7 56

709;959

t\)



TÂBLE 5.

COMMUNITY

rTI BERENS RIVER D zgggt 3gþ.00 136.00 C 4oOO r 8gg. oo
ReLocatlon ls

*2 CRoSS IAKE Ð 2ggg' 706.00 3.00
*) GARDEN HILIJ C þOOO ' I ,72]..00 70.00

(Is1and Lake)rtl} GOD'S I-,AKE
NARRo$¡S D 2ggg o I ,252. OO l}þ9. OO

* 5 I,ITTLE GR¡.ND
RAPTDS Ð Tgggt 982.00 619.00

*6 NORWAY HoUSE C 4oOO,r 21066,00 B3l+;00

*? oXFoRD HousE D ?999. 626"00 t+35,00

*g popI,¡.R RrvER D 2600' 55g.oo 35?,oo

THE COSTS OF UPGRÀDING THE ATRSTRIPS

cI,ASS/üENGTH 
Ë3ii$äË3, BÀl,ANcE ro

$M's coMPtETE $M

to extend

*g RED SUCKER LAKE D 2999' 831.00 655,00 Relocation requiredr rìo
cost information.

*10 ST" THERESÀ D 2999' 572.00 l+l+9,00 lVater to water, f.mpractical
* cost of NDB and lightlng is included ín the estimates. 

to extend'

To exclude these cõsts subtract $5OrooO to get the cost for Day VFR.

llole.r Construciion couLd. be completed within two years.

Source¡ Province of Manitobar Department of Northern Affairs; Engineering Servlces &
Construction Services DivisionrB.E. Seppal-ar ApriJ- 12j L976. 

ü

cT,Àss/r,ENcrH 
TBårtEiloo

c 4ooo, ?33:ã;""t

c 4ooo? 1,Log.00

No informatlon.

IncLudes $ltorooo for base
course which couLd be exclud,ed.

c )5001 837,00

Water to water, lmpractlcal
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The deterrnlnation of the delivery costs of

passengers a¡d. goods for the alternatives eonsidered¡

involved, a nrmber of steps'' The first step entailed

the caLculation of the nr¡mber of trips that would' be

required to satisfy each connunityrs arrnuaL air

transportation -needs .

lhree aircraft with dlfferent freight and

passenger capacitiesr the Twin gtter (DTg)r the DC-3

a¡d the Dash 7i were compareô. - first assuming al-L the

required. cargo was delivered by one }cind of aircraft

a¡d sinilarLy¡ assr.trning alJ- passengers to be deLivered'

by each of the aj.rcraft. The percentage of cargo or

passengers d.elivered. to a conmulílity on each cireuit

Of the route has been assumed to be the salne as each

cOmmwrityos annual percentage share of the total amount

of freight or passenger movement to communities on the

route.Eachplaneco¡nmencesfromWirrnipegwiththe

naximwn possible passenger or freight payload (aLLowing

for fuel and. enough reserve fueL to fly to the designated

aLternate airport, in this casel Norway House)" lfeather

conditions are assumed. to be ideal with a zero wind

factor., The next step in the deternination of the cost
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of delivery of both goods and. passengers invoLved the

calcuLation of the direct operating costs for each section

oftheroute.Thiscalculationinvo].vedthecalculation

of the total bLock tine requÍred'"to complete each section'

Block time is a function of the air speed of the air-

craft plus an allowance of approximateJ.y ten mi-nutes

fOr landing and. takeoff maneuvres. Turn around or ground

time was not considered. a cost because the air camier

usually d,oes not includ.e thís time in the determination

of direct operating costs of an ai.rcraft. The direct

oBerating cost per section, then, is equal- to the bLock

tine used. nuLtiplied by the direct operating cost per

hour. For the Twin otter the D.O.C. per block hour

is 265 doLL""r.l A figure of St+o dollars per block hor¡r

was used for the Dash ?2 and,295 dollars per bLock hour

was used for the D.Cú3' The total cost of delivery for

1 Transair ï,td.., Aircraft costing by Block Hour Lg76;
from the 1976 budget

2 Dash ZJtransatr.; &Jrte. Perform4ncq gnd Op?rati nq Cost
ffiãllyãlãæp--ea oy, tne ¿éäavil1and Aircraft of
Canada i,td:; -õo*n"viä"t gntario; Januaryr L976'

3 Statistics Canad.a, Aviation Statistics Centrer Service
BulLetin; Vol' ? No. 53, September, L975
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passengers and goods ls equal to the cost per section

nultipliedbythenrnberoftripsnecessarytoreachthe

required. output for any year during the L976 to Lg8L

1

tine Periodi
' the finaL stage of the analysis required the

d.eterminationofthecumulativenetpresentvalueofall

airstrip and deLivery costs for each of the alternatives'

ThetotalcostforeachyearoftheJyearpJ.arrrring

peri-od are added together' Each conmunity is d'one

separately but in the same fashion' A1l costs are

discounted at LA% per .r,rr.,^? The rate i.s approximately'

theSa¡neastheProvincia].Government'slongtermcostof

cap5.taJ.. The cr¡nuLative net present value of all costs

for each alternative, first for freight and then for

passengers is presented' j'n detaiL in tables Cl to C6

in Appen¿ix C? A surnmary of the result is presented in

Chapter IV.

1 P1".". see tabLes B1 to BLz in Appendix B' '

2 provin"e of Manitoba; Planning Secretari'at.¡conversati'on
Mayi ]-976

3 p1"r"" note that the operations and maintenance costs
of Norway ;"ö;- t+láZ;ii1t h.v" been used as a model of
probableoperati-ngand'-maintenancecostsataClassl.cll
strip. Norway _House-w;;;;iããre¿ to be representative
of the "o"iå-är 

a fully-eáuippe.¿ Íc'| class strip of
Ñã"irt"tt, Afiairs ÀirPort o' & NI'

YY
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CHAPTER IV
THE DISCUSSION OF T}IE RESUÏJTS

operational Cost Q Disavines 95f Alternatives

L; Z and 3 for Freisht OutPut

0f the six communities for which complete

construction cost estirnates were availablet four show

that under the conditions set out in Chapter It positive

cost sav5.ngs can be generated by upgrading existing

facil-ities from Ministry of Transport class rrD'' air-

strips to C|ass 'Cn airstrips. This means that if a]L

of the freight requirement of each of these communi'ties

was delj_vered. using either a Ðc-J oT a Dash 7r the

additional expense of greater airstrip capacity would

be more than offset by the lolver total cost of freight

delivery in the five year period. Àt two communities¡

Norway House and GOd.ts Iake Narro¡sr' the high cost of

additional airstrip capacity would not be positively

offset within the period L976 to 1981. For these conmun-

itíes the analysis indicates that it would be more

economical to use existing facilities tha¡¡ to upgrade'

The disaving at Norway. i{ouse would be greater if the

$¡loroo0 necessary for a base course had been--incl-uded

in the additional construction costs 'l 
&' 2

The finding of a d.isaving at Norway House is somewhat
aôå¿emic aõ tñe airstrip there aLready is a Class rrgrr

licensed. to i[.Q.T. standards. Howeverr it should be

that the Norvray House airstrip is not a full class rrc ¡t

airstrip becauäe zoning restrictions are i-n effect.
À sr.¡mmary of these results appears in Table 6'



ÎABLE 6.

ûrnulatlvc Net heeent
VaLue of aI1 Coata (ln
Dollarsl

.â.Iterz¡atlve 1
(mo)

Âlternatlve 2
(¡c-¡)

Altemstlv6 ,
(oash ?)

2 over I

Percent
Savlng,/dlaavlDg

) over 2

Percent
8a'¡lng/dlcavtDa

J over I

Psrcent
Savlng,/dlBÂving

SUþTARY. oPEnÂTtOl{ÀL 90sE gÀVrNcszblslv¡vcs g:r AL,rçsNATrtrE Fon mgron,! ouTmTl

5rt24r2L5 2128rr6li1

\,44rfrt

,1ff¡9rgzl

1,049r854

19.?1

6/t4r4!+

',
15.54

11714,288

lThuu* resul+s are trire--within the context of the assumptionsat a 10 per cent discount rate for the period. LI?6-BL. some
reduced or erirûinated. by extending the pay-back period. ThecaLculations may be obtained in Appendiceê B &,.C-.

I{ole.¡ Bracke'bed numbers indicate d.ísavings.

3ro7o16S

J,098,1 54

21774r7L3

(zZ,¡rB)

(.eo)

,6tt4qr

1r.?2

'5t5,g2'

I

I

--J

Croes

2t242$t2

zto96)1j,

r,988,181,

146,r?9

6.51

to8,uo

5.15

2r4rr49

11.l4,2.19 10.9,

4r041,865

trzptT4].

2,928,694

?91r124

t9.57

t22tO47

9.90

1r1IJ,17I

ãl.5,+

Godr s
, Lal<e

2tr27,297 2r57)rgu[..

2r62tr4r8

2¡5Ð'921

(96,rzr)
.'.'

(t.80)

(92, h95)

$.>z)
(t626)

.t -

' :.

(.14)

Red
Sucken

Oa¡^'¿lcn
Bltt

2r808,465

L,75zt4o6

l167.lr77.)

Ir056,05g

57.6

t¿r.6r,

6.94

]-rl7'lt69.2

4r.9,

Stc.
Thcrcsc

-',
' 1142619rl

Lltrtlc
Orând

ìr?16,589"

mad.e ln Chap. II and
disavíngs eouLd be
base data used in these

lsJo
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Operational Cost Savin'qs S' Disavines g[ '[lternatives

!!; eÂ And. 3À !9¡ Passeqser Output

.À11 but one of the eolnmunities evaluated show

thatcostSavingsareassociatedwiththeconstruction
ofadditionalcapacityattheairstrips.AgainNorway
Houseresultsappeartoirjdicatethattheeconomiesof
the 3-arger more cost efficient aj'rcraft would not be

realized in the first five years of a construction

Iprograln.

Príorizati on gÊ Cornmunities Jþ¡ the Pur¡'ose gf

gpnstructi on 9¡[ ¿¿Oj*.iOæÅ Airs-r;rip Caoacitv

Thesixcommr¡rritiesforwhichconpleteconstruc-

tioncostesti.mateswereavailable,tverepriorizedfor
thepì.rrposeofadditionalairstripconstructionjaccord-
irrgtopercentagecostsavings.Thiswasdoneseparately
for passenger and' freight output' The comnunities

that may generate the highest cost savi'ngs over the

giventimeperiod'aregivenahigherorderofpreference
sothattheynightbethefirsttorecej-veadditiona].
airstrip capacity' The ord'er of preference is similar

forboththefreightand'passengeralternatj.veslviththe
exception that God,rs lake Narrows and' NOrl'lay House appear

i.n reverse or¿er?

I A ",**ary 
of the results of the passenger output

ärt"""âtit"s appears in Table 7 '

2 PL".." see TabLe B'



!AB!E ?.

G.utrLatlvc Nct
heeent.Valuc
of alL Coeta(1n dolla¡c)

Alternatlve tÁ (D/Iþ)

Alternatlve 2A (DC-l)

Alterrratlve 1 (naah 7)

2 ove¡r I

percent
eavlng,/dlcavlrg

) over 2

percent
savln&/dlaavl¡g

) oven I

percent
aavlng,/dlaavf¡rg

gt!,!,tAlnr, osEaArIoML cosE sÂvD{Gs/DrsÀ\trN0s B:f ÂL1ERNÀTn¡E FoR PÂSSE¡ICER
ornPrr 1

10,645r860
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' PRrORrzArrON oF coMMuNrrrES FoR .A.DDrrroNÀrr
ATRSTRTP CoNSTRUCTTONSACC0RDTIG To pERcENTAcE

FOR P¡.FSENGER OUTPUT FOR FRET-GHT OUTPUT

Cornnunity Per Cent Cost Community
Savine (Disavinr')

f..
2,

3.

4,

5.

6,

GÀRDEN HTLIJ

BERENS RIVER

OXFORD HOUSE

CROSS TAKE

GOD'S NARROWS

NOR\{ÀY HOUSE

I

3o,ggz r. GARDEN Hrr,!
2O.OB 2, BERENS RIVER

L9.73 3. oxFoRD HOUSE

L3.L6 t+. CROSS LAKE

6.53 S. NoRrrlAY HootsE

Q . so)Z 6, GoDrs NARRovts

Percentage-cost_savllrgs refers-to tþe operatlonaL cost-savings realizable bythe upgradilg of a *Drr class alrstrip tó a rtcrr class airstrif, in-or¿er toaccomodate Cl-ass 2 reguJ-ar1y scheduled. air service via ÐC-l iather-if-tá"-nfç"

Norway House and Garden HiLl- are already Class rrOrt airstrips except that thereare some zoning restrietions in effect.

Per Cdnt Cost
Savinþ (Dl sawl nr')

3?.6Q2
L9.?L

L9.57

6"5L

(,go)2

( 3.80 )

\,J
\¡)
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OT}IER CONSIDERATTONS

the Frequencv of Service and Economie Efficieney

There is a trade off between the generation of

cost savings in ihe delivery of passengers and goods

and the frequency of air service offered to a conmunÍ.ty.

The benefits associated with the construction of additional

airstrip capací-ly are derived. entirely from the fact that

larger capacity planes are able to deliver the entj-re

compli-ment of cornmunity air services in less time and.

Ín fewer trips. It is probable that there are economies

to be gained in the shiprnent of some t¡4pes of freight

because they can bê marshalLed and. hel-d. over. This is

less true of mail and perishable goods" The demand for

air passenger movement obviously must be met when ii

occurs. The rational.er' i.n the pursuit of economic

efficiency, becomes not a question of more service but

of Less at a Lower price. It is uncertaÍnr particul""ty

ln the case of passenger service; to what degree the

clients of a service woul-d be willing to give up some

convenience offered by the freedom of movenent in favour

of lower priced service.
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From the point of view of the carrierj there

ls the awareness that in spite of their investment in a

larger capacity more cost efficient aircraftr they run

the risk of losing a portion of a market to operators

with smaller aircraft that offer more frequent serviee.

Thg Distribution g[ Benefits

The operational cost saving criterion does

provide the Province with a ra'tional method for deciding

how to aLlocate resources to existíng comnunities within

the airstrip d.eveJ-opmeni progralnn It does offer a way

of priorizing communities for furÛher airstrip d'evelop-

ment within the confines of a limited budgetî but there

are two significant inpedimenis whieh make the free

operation of such a criterion difficult. The first

inpediment is that the benefits or operational eost

savings which may occur as the result of airstrip up-

grading; accrue first to the air carrier and not to Jhe

cornmunity or to the hovince. The second. irnpedinent is

that once addi'bional airstrip eapacity is buiLt; the

Province has no assurance that it wilL be fully utiLi.zed.
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fhese problems arise because the Province and the air

carriers are partners in an enterprise who each have differ-

ing objec'bives, The Províncers concern in the delivery of

air servj.ce to a community is to facilitate the desired.

lever of service through the ínvestment in infrastructure.

The carrier while not providing the infrastructure must

judge the rnarket accordingly and invest in operating

equipment which will reiurn a reasonable profit.

The resolution of this latter problem may J_ie

outside the scope of this practicr.m - in the procedure

engaged Ín by the Canadian Transportation Commission

and the air carriers with respect to the granting of

operating licenses. Perhaps upgrading should not take

place at an airstrip until both the Provj.nce and the

prospective appLicant are reasonabJ-y assured that a

proposed service can be viable. Such assurance wouLd

come in part from more detailed information about the

leveL of d.emand and. the type of d.emand. for air """rriå".
at conmunities than is often available.

There are severaL mechanisms which might serve

help pass on the benefits of reduced operating expenses

the local community and,/or the province. The authority

to

to
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oftheCanad'ianTransportCornmissiontoapproveordis-

approvepassengerfaresarrdfreightratesisonevfay.The

entry of new eompetition i.nto a route is another' The use

of].andingfeesbytheairstripoperator,inthiscasethe

hovince is stiLl another possible way of transfering some of

the operational cost savings on to shippers and consumers'

Patierns g-I Demand

Thepurposeofthispracticr.unistooffera

rationaL economic criterion to be of assistance in the

nakingofd.ecisionsreJ-atingtotheupgradingofremote

airstrips. It is not intend.ed. as a route stud'y and' as such

lt can not reaListical-ly be coneluded' categorically that

the Ðc-3 or Dash ? are the best aj.rcraft to service the

route o

It was assumed' that the Pattern

passenger and' freight servj'ces by air is

day to day than it is on aJI annual basis. Thj.s is true on

average,' The simplification was mad'e because airport activity

sr.¡rnmaries d.o not record the origin of passenger and cargo

fJ.ights. so for the purpose of unifora compari.sonl \^linnipeg

was assr:med. to be the origin of alL flights and consequently alJ'

the air transport needs of each com¡runity wouLd' be satisfied

of

no

demand for

different from
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from t'firuripeg

In actual fact the air transport demand. along the

route on a sched.uled. basis probably fLuctuates consid'erabJ'y

from d.ay to day and between Seasons. In order'to choose

the optirnum plane for the route; the same methodology used

ín this stud.y couId. be applied but more detailed inforrnation

concerning the marktät share of each carrS-ert the freight to

passenger ratio on trips and variations in the quantities

Of cargo and. passengers transported over time would have

'to be known.



CHAPTER V

CONCLUSIONS ÀND RECOI\ÍI'IENDATIONS

g0NCtusroNS

Ibg Practi cali tY ø[ the t'{od'el

Theuseofthebenefit-costmethodofarralysis

and the application of the operational cost saving

cri.terion, wlthin the benefit-eost fraroeworkr: does fuL-

fill the major objectives of this practi-cr.m as stated in

Chapter or".1 The approach has merit in the soLution

of the managment problem outlj.ned. - iet the upgrad'ing

of remote airstrips wj.thin a limited budget. where other

considerati.ons d.o not take preced.ence over economic

efficiency; the approach is a rationaL and adr¡inistratively

feasible way of allocating economic resources.

Theextenttowhichthisapplieationofthe

benefit-cost method. j.s actually used in airstrip up-

grading d.ecisions by the Department of Northern Affairs

is subject to at Least three reservations; the """"""tion

1 '-t -- ¡r tLt Chapter Ïr The Statement of the ProbLen - P' Ll' 
r

a¡rd ,lhe Definition of terms, practical model - P, 7

39
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of a transfer of the benefits of J.arger capacity air-

strips fron the air carrier(s) to the clients of an air

service or the Province; the wil-lingness of cLients of

a¡r air service to sacrifice some frequency of service

for some cost reductions in the transportation of

passer¡gers and good.s and. the assurance that upgraded

strips can be fully utilized by the introduction or

expansion of improved air services.

The two former concerns are matters of judgment

on the part of the goverrurent ma¡rager for they have

political implÍcatj.ons that go beyond the upgrading

issue. lvith regard to the latter concernf the advent

of more detailed airport activity reports and greater

Liason between the provinciaL government and. air carriers

proposing to offer improved. air services to communitj.es in

Northern ldanitoba ean d.o much to reduce the risk of

constructing airstrips which may prove to be over capaeÍty'

The Limítations g[ the StudY

One major object5-ve of this study has been to

lllustrate that the upgrading Íssue (in reLation to remote
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alrstrips in i,lanitoba) is capable of being reduced to a manage-

nent problen - one from which realistic solutions can be derived

thbough systematic examinatj.on. In order to do this it should

be pointed out that simplifications were necessari-Iy made'

gbvÍously some constraints were placed. on the number of possible

alternatives investigated and some issues which have a bearing

on the provision of northern air servicestbut which were peri-

pheral to the immed.iateiproblem trnd.er study, had to be ommited.

The choj-ce of aircraft to be evaulated was arbitrarily

Linited.. There are no doubt, several other types of operating

equiprnent that could. be compared. A five year payback period was

chosen for two reasons - first a shorter period. reflects the need

for ear1y, tangible returns on new publÍc investments and secondly,

because the realiability of predictions decreases the further they

are removed. from the present. A market rate of di-scount as

opposed to a social rate of d.iscount was used. The evaluation

of a wider range of alternatives r¡nder a varlet{ of different

assr.mptions coneerning the rate of growth in demand for certain

t¡¡pes of air services; the length of the planning periodt the

magnitud.e of the d.iscount rate etc" certainly would be useful.

In this study, population is used as the sole deterrninant

of passenger and. freight d.emand. by air. However¡ chartges in the

voll]Ige of air traffic between communities may also be'a fr¡nction

of economic developmentj personal incomesj the degree of eommunity

self-sufficÍencyin terms of relia¡rce on the natural resource base

for the provísion of need.s and. the exi.stence of other transporta-

tion modal linkages. l¡lhere these kinds of data are available they

shouLd be used. in order to i.mprove the predictive qualities of the

model for forecasti.ng future air traffic demands at communities

urider study.
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There are a nr¡mber of Í-nportant Íssues rvhich

would require ar¡ entirely different nethodological frane-

work than the one used in this studyj in order to be

.evaluated.. They are political or J-egal and. regulatory

in nature. For example j the devel,oprnent of criteria to

govern initial public j.nvestment in airport infrastructure and

the definition of mininum construction standards for airstrips

are questions where the opinions of the responsible parties

are at varj.ance. ft became apparent during the course of

this study that there is a train of airport support serwices

that f oJ.Lorvs in the I'wake " of the issuing of a license to

provid.e particuLar cLasses of air service. There is confusion

and disagreement about what services are to be offered v¡ith

each class of air servicer" rvhj.ch support services are essential;

and what agency (or agencies) is legaIly and. financially res-

ponsible for the provis'ion of these support services.

RECOI.{i\îENDATIONS

The first reconmendation is that the possible

merits of greater provincial involvement in the approval

of improved leve1s of commercial air service at remote
u ;"'í-'':1 

ii 
ri';:='-'.

cornmunities be ínvestigated further. This recomme{¡êâtlôn'"''."}.o..,
I äñ;,ä \

does not come about as the direct resuLt of the anå.1-$,qsi*== -- ,,ìi'tt*.-' 
".-."
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done in this study but arises from the belief that because

the responsibiliiy for the provision of air serwi.ces to

remote communities is so divided that co-operation between

the dj.fferent concerned parties (f¡re Ministry of Transportj

The Ðeparlment of Northern Affaírs and the private air

carriers) ttrat a greater degree of co-operation is both

desi.rab].e and essential.1

The second. recommend,ati.on relates to the collection

of date for The Departrnent of Northern Affairs airport

activity reports. It.would be extremely valuable in future

studies of the air transportation system in Northern l¡lanitoba

it ttre reports recorded the origin of flights as well as the

d.estination', the name of the cor¡mercial operaior and tlæe of

airpJ-ane, according to manufacturer and model. Such measures

would si¡nplify the conduct of future studies by facilitating the

analysis of the actual economj-c feasibility of offering improved

aj.r services over specifieù:'routes using various types of aircraft

'- to eary oui service.

IIt 
"horrld 

be emphasized that this is a
recommendation for further study.
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J.Ð. Collinson

APPEI{DTX "A: 
L97T

.â,IR TRANSPORTATION POLICY AI'lÐ STRATEGY
T.pR RFrrtoltlF c0t\$'tuNI'rrFs rN N0RTIIERN MANTT0BÂ

I. POIICY to provide facilíties for L2 months air

transportation (vnn) in all northern communities

of L00 or more persons without access ny roaal

IT. STRAfEGY

1) To provide key potential regional

centres with airports capable of handling

scheduled passenger a¡rd freight aj.rcraft on a

Zl+-hor¡r basis during all seasons.

Facil-ities provided would include :

. gradedj graveJ. runrvays

. beacon and runway lights

. radio equipment

. terrrinal buildir¡g with weather facilities

. warehouse facilities

o snowpS.owing; dragging and fire-

fighting equipment,

I l{herever possible r. airstrips and. associated facilities
would be located in close proximity to float-plane
bases in order to serve both t¡res of aircraft and
to permit easy transfer of both passengers and freight
from one to the other.
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Ilpon conpletionj passenger fares would be

consÍderably lovrered¡ scheduled service more

d,epend.able and. air freight costs could. become

more cornpetitive with trac-bor; train or truck

hauling over winter roads al-ong wÍth greater

frequency (and therefore less storage) an¿

less da^mage to cargo.

hiority centres for airsrips are ¡

; Norway House

. Gard.en ÏliLL.

This would link the central and, easternr northern

Manitoba coromunities with both VlinnÍpeg and

Thornpson on a scheduled and. l-ower cost basis.

:.. 2) To provide centres without road

access with J00 or more populatS.on with airstrips
having the following facilities¡

. gradedl gravel runwayj smal1 terninaL

buiLding and warehouse;

. radio equi.pment avail-ab1e through

Department of Mines, Resources and

Envj.ronmental- Management fieLd office ¡

o snowplowingj dragging and general

maintenance arrangements with Local

authoriti.es.

Ihese airstrips would be operational at all times

of the year during daylight hours for visual flyíng.



They would facilitate scheduled passenger and

freight operations hereby reducing access eosts

'and general costs of living without abnormally

high per eapita sunk capital costs. Access

would be more available, in particular to either
the regional airports or to the mainline airports

of Thompsonj Flin Flonr The Pasi Lyrur Ï,ake r

Churchill and Gilla¡¡.

Priority airstrip Locations are s

. Berenr s Ri-ver . Broehet

. Cross Iake , Moose lake

. God.rs Narrows c littLe Grand Rapids

" Oxford House o Pukatavragan

. Nelson House " Ste. Therese Point

. I,eaf Rapids

3) To provid.e centres wíthout road access

with L00 or more population with a graded sand

or clay landing strip with light gravel. Exj.st-

ing J-anding strips of this quality have been in
fairly regular use in 23 northern communities

over the past year. lfhile not as dependable as

graded gravel in aLl rveather conditionsr they

provide for economical and quite dependable

service by lighter aircraftlat relatively 1ow

capital cost. Às well, many are Located on or

Twin Otter type or smalLer
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) near scheduLed routes of larger aircraft
ar¡d would serve as emergency J-anding sj.tes.

'Priority locations for La¡rding strips arer

. Poplar River , Ihicket Portage

. Shamattawa " Pi¡nvitonei

. Split Ï,ake . ILford

. South Indian lake . Red Sueker

. York landing . Sherridon

. BLoodvein

4) .A.ccess to and. from other comnunities

(many are under 100 population)r including those

nearby Locations served by the above (".g

Wasagomach - population 204) will continue; at

least untiL the priority projects are completed,

to be served by waterj over ice in winteri by

float or ski-equipped aircrafte or by helicopters

strategically located during freeze-up and thaw

for emergency purposes.

5) To make provision for airstrips for
exploration and developnent pr.rrposes in northern

Manitoba. These airstrips would be authorÌzed by

the provincial government but financed by the

exploration or deveJ-opment company involved.

They would be available to the general public on

an emergency basis only and upon compleiÍon of
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)

I

the exploraiion or development project the

. control could revert to the provincial government.

TII. JUS TFICATION

. residents have the same right of access to

opportunities and services (particularly those

publicly sponsored) as all other citizens.
. roâd. access to these communities is extremely

expensive.

capital costs of high qualiiy airports at

alJ. locations is expensive.

the level and frequency or intensity of
service varies by community sÍ.ze and role.
Whee1 equipped aircraft are faster and more

efficÍent than those equÍpped with floats or

skies.

. tractor trains for freight hau3.ing are sIowr.

unpredictable, relatívely inefficient and suited

only to certain iypes of cargo.

. scheduLed passenger servÍce would. reduce

transportation eosts to residents, and also to
the public generally when compared to tfre

present cost of charterfloat or ski servj.ce.

, access to health and. med.ical facilities would.

be greatly improved¡ particularly during period.s

of freeze-up and thaw.
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. Ímproved real physical. accessr along withj
improved coinmunications, would provide a

basic foundation for greater understanding

of the larger society; opportunity horj.zons

could be broadened; and a najor physical

constraint to nobility (either of a permanent

or of a temporary "testing" nature) would be

removed.

. considerable emplo¡rment would be created

during the construction stage with some

continuing employment d.uring operations: not

onJ.y wou1d. this provide job and income

opportunities; it would provide an environnent

for training or orientation (along the lines

of the Iüanpower Corps Program ) tfrat vrould

further enhanee J-ong term employability

of those involved.
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,9tt 20

405,000

419,28o

45

,27

1 . L,i. :':¡r:, . ,..

O:tford

26.87

11g.oo

2,941

.rt

104

359

Godr ¡NArrows

-t

,4,

49.0o

216.00

21939

,49,n9

frzr216

n4,969

)88,059

4o1,625

415,786

.2

3û8k"'

25.*
112.00

2'9)T

674,824

657,O72

679,968

70ttg\\

728,568

?54,056

4,

tt'

ftIt-
5r

46

Ð.tz
129.0o

21979

26,r2

u.5.0o

2'972

t28rg44

¡Ào,480

t52,1 2

16\,284

,77,552

tgo,6ñ

ôfi8¡""" HÊf;l"

-
I :.zl

Ð2 168

In,?8o

,5r,?\o

166,160

,78,925

192rLÐ

405,95o

rr.oo

,7.0o

2,t189

n9,lrr
,92,418

406rog2

420,411

4r5,LL?

4Ð,19

57.6¿

254.0O

2,981

]:64.6It

l?or4ro

u6,415

t82,5?L

1t18,955

tg5,167

75?,L74

?8r,844

8ure76

8t9,7zI

86g,r88

899, qr4

\l¡
\¡)
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!âBIE B'

Þcreent of total
pagEeDgôra

Max. avatlable Dayload
(peroons) NûT lnó1ud1rg
crert

No. of peraons d¡opped
per trip

No. of trlpa to outprt

t976

t9?7

19?8

L979 ,

19gO

198r

Bcrcna

6.ro

L7

Popla¡

.n

1.011

5ç5?8

51968 .

6']€,6

6rgÐ

Trttr .

7,82t

- - .Í-, :. .1..

t .ot

.05

50720

6rleo

6,549

7 roo7

?,498

I,ozf

5.61

5,599

519Ð

6r409

6,858

7,tfr
7,851

ro.18 ?.t

0¡cford,

L?'

50594

5,986

6rllo5

6r85,

7,tt,
?'846

Godt e
Lske

6.60

-

1.25

5,575

51965

6,ßt
6'8Ð

7rng

7,8r9

Rcd
Suokcr

-

l.12

5,605

5,ggT

6.4L7

6,866

7 rtb?

?,861

2,8

ì ij, ì_!.,t,¡\ r.¡¡.1

Oa¡rilc¡

,o.r4

,15

,'7Ot

6rloz

61529

6,986

7 t47'

7 t999

Stc. l,tttlc
Gra¡rd

,.62 .n

5.12

51596

5,988

6140?

6,855

7 rrr5

7,849

.62

5'55,

5,942

6rr:8,

6,8of

?'¿19

?r78

.10

5'45o

5,812

6ra4o

6,676

?'144

?'644

\^
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ÎÂBTE B 4

Stagc lerutb (S.U.)

Dfstanoc frou þg. (S.U.)

Block tine fu1¡lsrr{ng 6!9p
& Båneuvrea (nfne.)

Coet per ceetlon (S) .

Total cost of dellvery (g)

.., w

L976 \gr5,t6z
1977 \g6t}?2
t9?B Zrtoor994

rg?g z,zrgro57

1g8o l]O4,ttg
IggI 21577,?67

Bcrcn¡'

L7¿

t7z

Poplan

1a'æ
729.æ

\6

214

Norway

.?f1.4

t20.00

686,400 .

7f4,4oo .

285,88o

8tror84o

899,?6o'

962,760

7L,

28'

16,6¿

t62.oo

906.8?6

glotþ
ITOJUT?58

Irtlorgg6 .

1,188,?56

Lrz7t1862

4¡

tzt

Olcford

26,87

1l9.0O

66.r'6€¡6

?tz,y4

762,t95

8r5,5o?

87z16z7

9t ,674

r.04

159

v

49.0o

216.00

1r2O4r20o

rrz88,44o

ltnSrTzg

tr475128O

t,578,5zB

1r688rgo4

Godfa
Lake

4r

>4t

25.18

112.O0

6Z7r?6

67:-,64

?r8r?04

768,992

82a,864

8Bo, tf2

t

8ed-
ùì¡cKct!

4l

,r5

Oadcn

51

296

Ð.tz
12g.OO

?2rr884

'l?2,\52

8¿6,Ðt

884,295

9\6,2t5

IrO12r52l

26.Lz

115.00

65t,845

?OTJþ

'lro,8r5

8or,7go

859,62,

9r9,885

9tc. Lltttc
llhcncac Orand

8]u'r
292 168.

Ð.oo 57.62

57.oo a54.oo

,16152t lr:Ë4,1þo

:.fr,694 I,4gt,Jzg

7ßzr\o6 t,5g4r960

,87,7?t 11695,?04

4r4r9o¡ 1,814r5?6

44r,9]':6 lr94r,5?6

\JI\^



TABI# q <

Berens

Percent of totaLpassengers 6.jj
Max. available
payload (personsì
not including
crew 26

No. of persons
dropped per trip L,6g

No. of trlps to
output

LgZe 3";Lnz

L9?? 3,6?2

Lg78 3'tg29

L979 L¡)ZOLþ

1980 l+rt+99

LgBI t+;814

THE-C.A.LCUIJATI0N 0F RoUND TRIPS TO

Nom¡ay

35,37

P¡.SSENCER OUTPUT VIA DC-3;

Cross

Lo.89

26 26

9.20 2.83

0xford

7,BI+

3";t+t3

3 r652

3i908

4rL8l

4rlt?t+

t+";zBz

3r'l+19

3'r'659

3 t9L4

4.,lBB

l+'rLqBz

4;zg5

Godr s

7.07

26

2.01+

GardeJl

32.27

3;LtL6

3;655

3'9I1
þr 185

t+';t+?B

l+r?9I

26 26

1.8& B.jg

3;t+Lz

3';65L

3;906

4;reo
tt;tt7z

tt.;?86

3 14].5

3;651t

3;9ro
tl;184

4;t+26

t+;zgo

\rr
o\



TÀBTJE R 6

Berens

Staee
renãtn(s.M. ) ,2,
Distance
from
Winnir¡es(s.M.) L?z

Block Ti¡re(min) ?t+, So

Cost per
section (S) 366,00

TotaL cost
of deLiven¡
vla DC-3 ($)

L976 t'r256;Il2
L977 L';3LD;952

L97B L;438;014

L979 L;538';664

1980 t;6t+6;Ø4

1981 Lr76L;9zLþ

THE CAT4UI.,ÀTION OF THE COST

Norryuay

r-16

0F PASSENGER DELIVERY FOR f}IE DC-3ï

283

53,50

263 , OO

Cnoss O-ford.

L+5 Lotl

327

26,87

L32. oo

897 ,.6L9

960;476

1;027;"801t

].';o99;603

L;LT6;662

L;258 rg8L

359

49. oo

zllL.00

Godr s

¿+1

ll5L'j3oB

482;B 56

5t6;648

S4B;856

59L';621t'

632;gt+o

3Lþ3

25.38

L25,oO

Gar^den

5o

829 1256

BB0;855

942',;55L

uoo8 ,585

L;079;198

L;LSt+;63L

296

28.7 5

L¿ll. oo

t+z6 r 5oo

,+ j6;32 5
t+BB;zïo

522;500

559;oo0

598;25o

t+W;5Ls

5L5;z]t!

55L;3to

589;gþt+

631,116

67 5,390

ù{



TÂBLE B 7.

Percent of total cargo

Maximum avaiLable
payload (ru".)

Âmount of cargo d.ropnedper trip (lbs.)

No. of trlps to output
L976

L977

L978

L979

19Bo

r.g8L

T}iE CAI,CUTATION OF ROUND

Berens

Lr77

6 r720

rlg

USING THE

Norway

23.78

6 r'720

L, 598

rRIPS
DC-3

TO FREIGHT OUTPUT

lr4BL

Lr 532

Lr 586

1,641

Lr699

Lr? 59

Cross

7 .Lz

6t720

4za

Lr47Lt

Lt 525

Lr 579

Lr63Lt.

Lr69L

Lr7 5L

0-ford

L7.73

6;7zo

I'191

Lr47?

Lr 529

L)582

L,638

Lr695

Ir7 54

Godre

L2.L5

6 r720

816

Lrll'7 6

L) 528

t ,5Bl

Lr636

Lr69t+

Lr7 53

Garden

37 .44

6 )720

2.5L6

Lr'+76

L) 528

1,591

L )636

Lt69t+

Lr7 53

J.rLr7/,+

Ir 525

Lt 5?9

Lr634

rr 691

tJ 5L

\¡r
@



TÀBLE B 8
'THE CAIJCTIIJÀTION

Berens

Stage leneth(in S.M. )- l7z
Distance from
l'finnipeg (S.M. , ,r,
BLock time at
160 t{PH including
stop over and
maneuvers (in mlns. ) ?h,So

Cost per trip
@ fi295.00 blk. hr, 366.00

lo,rrrq trips to outputtotal DOC via DC-3-

L976 5t+2.046

L977 560;?L2

L97B SgO rt+?6

l-979 600;606

lg8o 62LrB3Lt

19Bl ' 6|3r?9b

OF T}IE CoST 0F CARGo DELMRY FOR

Norway

r.16

283

Cross

t+5

327

53. 50

263.00

0xford

10ll

359

387 1662

4oL;0?5

t+LSrz??

4zg r?42

44t+r?ij

460; St3

26.87

L32 
" Oo

Godt s

¿lI

3L+3

].?L+rg6t+

201;828

2oB rB24

216;2t6

223 r74a

23L; 528

I+9. oo

241, oo

Garden
Ht11

5o

296

355r7L6

368,248

38tr o21

39t+r2?6

4oB rz,4
422rt+?j

25.38

L25.OO

18llr5oo

L9I,000

IgT r'625

zol+, Soo

zLIr7 50

2Ig )I2 5

28,75

141.00

2O7 r93t+

2L5r025

222 r 639

230 1394

238;tryL

246 r9gL

L¡r\o



TÀBüE B g.

Percent of total
eargo

Maxinr¡m availabLe
payload (r¡s. )

Amount of cargo
dropped per tiip (tbs.)

No. of trips to
output

L976

t977

L978

r979

1gB0

L9B1

THE CAICUIATION OF ROUND TRIPS

Berens

USING THE D.A.SH ?

L,77

L0,6110

188

Norway

23,78

2;530

TO FREIGHT OUTPUI

937

970

Lioo¿l

L¡a39

L;o7 5

L,113

Cro ss

7 ,L2

93L

964

997

L)o32

1r'068

lrl06

0xford.

L7 ,73

758

93L

96tt'

e97

Lro32

L;068

1,106

Godfs Garden
NArr ows H111

L2,L5 3?.44

I,886 Lft93

932

965

998

1' 033

L;069

I, Lo?

9)L

96t+

997

Lco32

lr068

I, 106

3 t984

93t

96t+

997

L)o32

Lro68

1, Lo6

o\o'



TABI,E B 10

Stage length (S.t{. )

Distance from lVpg.
(s.I\,I. )

Block time (mins. )

Cost per section @

$54o.ooblk. hr.

TotaL DOC via Dash 7
(f$)

L976

L977

L97B

L979

1g8o

r-98L

THE CAICUÏJÀTION OF fHE COST OF CÀRGO DETJIVERY FOR T}IE
DASH 7, Lg76 - LgSI

Berens

L?2

L72

5L;'28

l+62.oo

Norway

116

283

37.8t+

3tlL.00

Cross

Lt32;Bgt+

448;r4o

463, B4B

48o jo18

t+96 r650

sLL+;206

t+s

327

20. B

187.00

0xford

3L7 ;I+?L

32B r72I+

339 )977

35L;gtz

364, rBB

377;LL+6

104

359

3t+,96

3L5. oo

Godts Garden¡
Narrows H111

t7t+';o97

lBo; z68

LB6 rtÐg

L92';gBLl

Lgg rT16

206;822

4L

343

19. Bll

179. 00

293-;580

3ojt97 5

3L4;37o

325,395

336,735

348 r7O5

5o

296

22.O0

1g8. oo

L66;6t+g

L72) 556

L78;L+63

t9t+;728

LgL)L72

LgT rgzLl

181+,338

Lgo )872

L9? rt+o6

204 1336

?LLr46L+

218,988

o\
H



TABIE B 11.

Percent of total
passengers

Ma>c. available payload
(persons) not iäciudlng
erew

No. of persons dropped.per trip
No. of trips to output

L976

L977

Lgza

t979

r-gBo

rgBl

Berens

6.53

i"î*
35,37

50 50

3LB

1r93ll

2r'069

2r2L4

21369

2r 535

2 r7L3

Cross

L0. Bg

L;7t+5

L1867

L¡999

2;L3B

2 1287

2 rl+I+7

0xford

7 ,84

5o

5

Lr9J5

2;070

2r2L5

2r37O

2r 536

2t7Lt+

Godfs Garden
Narr9ws, Hill

5o

l+

7.07

f-rTt+2

I;8611

L r994

2;].34

2 1283

2 tt+43

32.27

5o

3.5

L;zgt+

L¡92o

2rO54

2rL9B

2t352

2r5L6

5o

L6

L.79]-

1;9re

2;O5L

2.L94

2 r3+B

2;5t2

o\
N



TABLE B ].2.

Stage length (S.M. )

Dlstance from Winnlpeg
(s.M. )

Block time (mlns. )

Cost per section ($)

THE CÂICUI,ATION OF THE COST

Total- cost of delivervvia Dash 7 ($)

t976 89|l_508

t977 955,878
L97B r )022;g68
LgTg L;ogl+rt+?B

1980 1tt?rjr7o
1gg1 tt253rþ06

Berens

t7z

L72

5L,28

t+62

OF PASSENGER DEIJIVERY FOR

Norway

L16

283

37.8t+

34L

Cross

45

327

20. B0

187

T}IE

595;0tt'5

636;64?

6BL;659

729;058

779;867

83t+;42?

0xford

L0¿l

3le

3l+,96

3L5

36J.)BLt'5

387;o9o

4t4;zo 5

443;Lgo

4Z4 rz3z

507 ;sLB

God¡s
Narnows

41"

343

Lg. 84

L79

5t+8 r?30

587';].60

628,ILo

672; zro

7r-9 rLI+5

769 )5t+5

Garden
Hlr_l_

5o

296

22,OO

198

32L;L26

343;680

367;666

393;442

4zt;ooB

450 1364

35t+;6L8

379;368
¿to6;o98

tÐ4)4L2

464;go4

Vsz;lz6

o\
u)
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IITABIE E 1

Ia?6 _ Bc¡re¡r¡

Coat of add. atratrlp
constn¡ctLon* 6grOOO

Âlretnlp operatfone &
malntenånee costa nr?r6
Dellvery coat of goodc 96q.o44

Total coat lrO?Jr?OO

Dlecount factor @ l0l I.0O

Net preaent vaLue of ,oortlro?Jr?Oo

te77

PopLa¡

1?8,500

2t,47O

jqzrqzo.

554,89O

554,89o

'..'.
t?8r5oo

2rr47o

Tq'z8o

,67,29

Cost of add. al:retrfp
constrùctton

.Afretrlp operatlons &
D^alntenânce cootg

DeÌlvery coet of Booda.

lotal cost

Dlecour¡t faoto¡r @ l0É

Net p::eeenÈ value.of

No:*ray

0

l,zlILSL

4z¡.146

û,zrz77

6oz,n?

Croee

coste tr0o6,69t 5:.11687

* Â11 costô arc c)<pnorsod 1n f9Z6 dollana

68,ooo

t9,?56
qoq.8ï

1110?,58?

.9091

' 1,ti0o

89,024

4q.q7q

440,5of

44or 5o1

21lr'fo

70)525

634.824

g22t84g

924849

Godr e
Narnowg

0

224,5O0

8z'¡lg

"28.q44

635,8o7

6t5,Bot

Red
Suckgn

l,zlot t
4qr.8¡z

618,961t

tr5oo

89roz4

¡6.2.24

45zr?.6

e

,27,90

28,85;o

¡4r.280

698,r3o

698rrlo

Oa¡dcn

=i
o

L76&45

a79.1Tr

555,176

555,n6

2171500

7O1525

6q?,o72

945,O97

859,r88,62,69 4rr,604

gtr.'
llrò¡caa

224.W

,ot 2t

164.6?a

4r9,496

qtgr496

22415OO

8¿,159

340.480

647,ttg

l,tttlc
Orurd

.þ9r',oo

4zrtl6

?q7.t74

Irl08,g5o

lrlo8rg:io

ttl)w

28,8t0

15a.740

71Or0g0

.o
L76,245

"q2.418

5681667

588,496 6f5,54, 5]:6912

224)W

þ,t2,
170.43n

425r25'

]f,Ðr5oo

4zrzl6

?83.844

-
1rlJ5r620

fr6,5g8 t,otzågz o\.tr



:r4¡À---.-*__-

lc?8

TIBIA C i Contirlea

Coet of add. alnetnlp
conetructlon

Alrstnlp openatlona
& nalntenancc coate

Dellvery coet of 6oodc

Total cost

Dfeoow¡t factor @ 10É

Net preeent veluo of
coetc

lgTg

Coet of add. alretrip
constn¡ctfon

Alrstrlp operattone ù
EÂlntenanrce cogta

Dellvery ooet of goodc

Total coet

Dfecount factor @ lOf

Net preeent value of
costs

o

19,7ú.

i.oqq.o'd¡

1.074,79o

.8264

888,206

PoÞla¡

o

2i,47o

q?8.120

llorr5go

--f*-;*--'____!:._+. :_

Nonray

o

LZIrL'L

50q.oo4

6fr,tt5

Croas

0

n,7#
1.070.895',

-

1r110,651.

.75t'

8t\,+j¿

o

89,024

T74.o6q

46r,99t

,rt'874

0.

2t,47o

ro1.12O

414,?æ

o

70t525

6?s.c68

7Ð,49,

525,702

Oodr¡
Narrow¡

0

t?ltt5l
526.824

65r,955

0

82')59

172,zqz

4f4,?rr

18),444 . 620,æ7 
'59,24'

Rcd
Suckcn

a

o

89roel+

a8€l.oqq

477,O8,

o

zur85O

166.160'

lg5,or0

ttl,6rz 49rrft6 t5},\zz

0ardc¡
8111

o

L76.2tt5

406.os2

-
*z,tn

0

?O'525

7Or,o44

774,469

9tc. LtttlcThcrr¡a O¡ra¡rd

o

Ttrz,
1?6.{r.B

?0617ß

o

82,t59

1t64.?84

44?, r4lt

t26r4fr 4Brrz[,

0

\zrz16

8u.zt6

-

9rt,5y

0

a8r85o

]rlS.qeq

t+o1 1775

58r,859 ' ,t ,gtg fr'rfrt 4qB,a6B L5g$47 6?,6r+7

o,

v6t24,
420.411

59616ú

r?0,848

0.

9'r2,
182.8?l

2r2r89lt

7Or'.n5

0

42.u16

8qo.?24_

882rooo

o\
\¡r'



1a80

Coet of add. alretrip
constrmctloa

Âbetrlp operatlona {È
ualnte¡rance ooets

.Dellvery coat of gooda

TotaL coet

Dieeount factor @ I0É

Net preeent value of
coots

1q81

Coat of add. afrctnlp
const¡:uctlon

Ahatrlp operatlone ê
nalntenancc coetg

DeÌlveny coet of gooda

. Total coet.

Dlscowrt faotor @ I0l
Net preeent valuc of
coeta

Cu¡r¡¡l.ative net preeent
value of oosta

¡

I
I

i

I

i

i
i
;

l

i

I

i
¡

I

I

l

Bc:rcnr

0

t9,716

1.10d.401

1r148,157

.683o

?84,191

Poplar.

o

2r,4?O

405.O00

428,4?o

Nonray

o

L?Il¡t]'.

. q4q.2q2

67zr42,

4591265

C¡.oac

0

89,024

4or.6zs

4go,649

0.

Ð,7#
1.147.22r

1r186,9?9 .

.62o9

716,q9q

42r&5

Grford,

0

7A,525

' ?28.668

799.W

oj'

2)r4?O

419.280

442,?50

Oodr¡
Nannor¡a .

0

8zrt59

m.5^2
459,911

o

lzlrlrr
564.4o9

69t.5tg

115,rL}

Reû
Suekcr.

o

-

0

89,0a4

41R.?:86

50{,8r0

Oa¡ d.cn
811L

o

L?6,245

4rq.11?

6tL.frz

27}'oor

545,?80

28,85o

laz. Lqo

42t rooo

0

70t525

?54.0q6

824,58r

429.?i77

t14,rlg

Str. Ltttlcryry
oo

o

82,159 
.,

¡Ao.6q6 ,

4?fror5

l,L\.4fr

28?,54' 41?1560 L49,76?

Ðr32) 4zrz16

188.oqq 86q.r88

ztg,zlg. 911,464

0

28,85O

4oq.qqo

4rlr,80o

5II.a82 2or.6oc

0

r?6r2¡t5

4FO.trq

626,584

0

Ð,12J

1q5. q6?

225r8go
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26q,q6? z8q.o46 . l4o.2qå
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4zrtl6
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RA4.6oq



TABI,E C 2.

Laz6

Cost of add. alrstripconstruetion 449;5Oo

Àirstrip operations
& maintenance IZZ;L3L

The delivery cost ofgoods q4Z.Ol+6

Tota1 cost L;118;6?z

Discount factor
@ LO'ft L. oo

Net present vaLue
of costs l-;IL8';6??

La77

Berens

Cost of add. alrstip
construction

Airstrip operations
& maintenance cost

DeJ-ivery eost of
goods

TotaL cost

DLscount factor
@ Lo%

Net present vaLue
of costs.

Norway

252;ooo

L27 ,L3t

a8?:662

766;zg3

Cross

250;000

L27;L1L

I,a4;o64_

57zro95

4t',9;500

L27';L3L

<66,?L2

Lr'L37 i343

.9091
L;o33;959

0xford

llr-B;5oo

L2?.;L3L

? ( 6;?l_6

9oL;3t+7

766;793 5?2;095

252;000

t27jL3L

4ot;oz <

780;206

Godts
Narrows

551+;500

L27 ;L3L

l-84. <oo

866 r131

Garden
HtlL

35rooo

L2? rL3L

20?.8a1+

369 1965

250.j000

L27';t3]-

201;828

578;9 59

9oL;3t+?

7o9;285 526;332

llIB;5oo

L27;L}L

368;zt+8

9L3.;879

866, L31

55t+;500

L27;L3t

laL,000

872;63L

369.965

830;B07

35j000

L27';L3t

2L1.02<

377 rL56

793 )309 342;87)
rÇ1

N



la78

Cost of add. airstrip
construction

Àirstrip operations
& maintenance cost

Delivery cost of goods

Total cost

Ðiscount factor
@ Lo%

Net present val,ue of
costs

loTa

Cost of add. airstrlp
construction

Airstrip operatlons
& roaintenance cost

Delivery cost of good,s

Tota1 cost

Discount factor 1

@ LO/"

Net present value of
costs

TA,BLE C 2 Contlnued

Berens

0

L?7 rl.3]-

l9o;þ?6

707;607

.Bz6t+

584)7.66

Norway

0

L27;L3L

t+L1;z7z

5I+2)408

Cross

0

t27 rL3L

2oB;82t+

335,955

0

L27 rL}L
6oo,606

727 t737

,7 5L3

546;Zttg

0xford

4t+8;246

0

L27 )L3L

?81;o2t

5oB rL52

Godr s
Narrows

0

L2? tlSt
Lo7.62<

32Ltr7 56

0

L27;L3L

42a )742

556 r873

277 ;6)3 t+L9 )gj?

Garden
HltL

0

L27 rt}t
222 t6aq

349,??o

0

L27 r]-3t
2L6 r2L6

3tÐ;l4z

I+Lg;379

0

12? ;L3L
aal+,2?6

52L;407

268 o3?g

257i'957 3gLr733 zt+g;Lst+ 268;60g

c¡\
@

0

L27 rL3L

20¿li <00

33L;63t

2Bg roSo

0

L27;L3L

230. ?at+

357;525



TÀBLE C 2 Contlnued

1080

Cost of add. alrstrlp
constructíon

Airstrip operations
& maintenance cost
Delivery cost of good.s

Total cost

Discount factor @ LO/-

Net present valueof costs

1ag1

Cost of add. aLrstrlp
constructlon
Airstrip operat5.ons
& maintenance costs

Delivery cost of goods

Total cost

Diseount factor @ IO/"

Net present value

Berens

0

L27;L3t

62L?8?,4

748;965

.6930

5LLr slt 3

1o*"t

0

L27 ;L3L
444.zqz

57r;B6t+

of costs

Cumulative net
value of costs

Cross

0

L27;L)L

22a.?L+o

350 r87L

0

L27;L3L

64r':?at+

770;925

,62o9

L+?B ¡66?

t+;z?4;36L

0xford

0

t27;L3,1;

!.oB , 2 (¿l

535;385

39or 5B3

present

0

L27;]-3L

¿160ï <t3

587 r6ttI+

Godf s
Narrows

0

L27;t3L

211. 7 59

338,88L

239 r6tl5

0

L27";L3L

za]-:429

358 r659

Garden
H111

0

L27,L3L

?18 
' 
4qL

365.562

365;668

q6¿riB6B

3;098 ;Lstr.

L27;r3L
I+zz;4?"

549;604

23L)456

222;6o:.

2;096 ;353

0

L27;LJL

21q;I2 <

3t+6 ¿256

zt+g r6?g

1þ1.2þa

3;250;74L

0

L27;L3L
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2L4. ooo
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t;7 5z';4oa
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TABLE C 1.

L976

Cost of add.
airstrip constructÍon

.A,irstrip operation &
maintenance costs

Delivery co$ of goods

Total cost

Discount factor
@ Lo%

Net present vaLue
of cost

]-q?7

Cost of add. air-
strip construetion

Airstrip operatlons
& maintenance costs

Delivery cost of goods

Total cost ¿

Discount factor
@ Lo%

Net present value
of costs

AI,TERNATTVE 3, DEIJMRY OF .A.I,L cooDs By

Berens

44g,5oo

L27 ,L3L

þq2.8o4

L,009 ,525

1.00

L,009 ,525

Norway

252r0OO

L27 rL3L

aJ.z.4?l

696 r602

Cross

250,000

L27 rL3L

L?l+.oo?

55Lr22B

0xford

t++g r Soo

t27 rL3L

448.140

gLL+r7?L

.909r

831, ó18

696,602

418,500

L27 rI3L
201. (Bo

83g rz]..L

Godr s
Narrows

252rO00

l.,27 tL3L
aag r724

707 r855

55Lr22B B3g rzt].,

55t+, 500

L27 rt3L
L66.64q

BllB,280

Garden
HlLl

250 r0O0

L27 rL3I
lB0.26g

557,)gg

35r 000

L27 rJ.3L

184. qrB

)t+6 r469

6t3-,s].,L

llLS,500

].,27 ,L3L
103. 07<

8L+9 r606

848,2go

506,73L ??2,377

55t+.500

12? rL3J'

L72. q<6

BSt+rL1?

3L+6.469

35,000

L27 ,L3t
Iao.872

353,0o3

7761 sLtL 32o tg15 
È



TABï,8 C? Contlnued

LgZa Berens

Cost of add. air-
strip construction
Âirstrip operations
& maintenance costs

Delivery cost of goods

Tota1 cost

Discount factor
@ Lo%

Net present value
of eosts

1a7a

Cost of ad.d. air-
strip construction
Airstrip operations
& maintenance costs

DeLivery cost of goods

Total cost

Discount factor {

@ Lo%

Net present vaLue
of costs

0

L27 rt3t
l+6q r 84B

Sgo rgTg

,9261l

¿l88,385

Norvray

0

L27,L3L

410 ro77

t+67 rLoï

Cross

0

L27 rL3L

l-86.430

3L3,570

0

L27 )]-3L

þSor ot g

6oZ rt4g

,7 5L3

t+56 
'LSL

0xford

0

L27 r].3t
?1¿+. ?70

l+41, 5oI

386, oL8

Godf s
Narrows

0

L27 rL3L

]-78.1+61

305,594

0

L27 )t3L

"51r 
a12

t+zg rot+3

259 rl3t+ 3641856

Garden
Httl

0

].,27 )].}L
Io?. þ06

32t+) 537

0

L27,L3I

Lo2, o8lt

320 )t]-s

359 t9o5

0

L27 rt3j"

32<.30<

452t 526

252 ) 543

2t+0 r 502 33g rgï3 231+)3OO z[+g ro2?

N
H

0

L27 )L3L

LBþ ¡?28

311, B59

268;L97

o

L2?.L3]-

204. ??6

33Lr46L



TABLE_Cq Contlnued

1q8O Berens

Cost of add. air-
strip construction

Àirstrip operations
& maintenance costs

DeJ-ivery cost of goods

Total cost

Di-scount factor
@ ïo/"

Net present value
of costs

IaB1

Cost of add. air-
sürip construction

Airstrip operations
& maintenance costs

Delivery cost of goods

Total cost

Discount factor @ L0%

Net present value

0

L27 rL3L

4a6.6 <0

62),78L

.6830

t+26 rot+z

Norway

0

L27 rl.3J.

361l,. t 88

þgLr 3.Lg

Cross

0

L27 rL3L

loo. ?16

326 tB47

of costs ?q8.206

Cumulative net present
value of costs 31609¡927

0xford

0

L27 ,L3L

4t4 t206

64Lr337

.62o9

335, 57L 223 r2)7 3L6 )B2o

0

L27 )L3J-

a16;77<

t+63 )866

God,'s
Narrows

0

L27 rL3L

a77.L46

SOt+rZ7Z

0

L27 rL3L

LaL. L72

318,303

Garden
H111

0

L27 rL3L

20qß22

333,953

0

L27 )L1t
zrL.t+64

3)8,595

?11.106

2r734 )7L3

0

L27 rL3L

?þB?70<

t+7 5,836

2L7,401

20?.a1L Zo5.t+4?

I,9BB,183 2)928 r69t+

0

L27 |LSL

lo?. oZl+

325rLO5

23Lr260

0

L27 r]-1L

218. o88

3t+6 rf,rg

20L.8 <8

2, 53O ¡ g2)

21þ. q0 <

L)630, ?23 ì



1ql6

Cost of add. ât¡rrtrlp
conetn¡ctfoa

ÂJ.ratrlp operattoa &
nalntenance coate

Deltvery coat of
pessengers.

lotaI coet

Dlscor¡nt faotol
@tú

Net preeent valuc
of oosto

I97?

Coet of add. afiretrip' conatn¡ctlon

Ahatrlp operatfon ê
mlntenanc€ oosts

Dellvery cost of
passengerS

Total coat

Dlscount faoto¡r O
Lú

Net preaent valucof costs

TABLE C 4

- Berenc popla¡

-58rOOO

Ð.7ú

1.8r5.162

1r942,9r8,

1.00 ;

1rg42rgr8 
t

1?8,500

21r\?O

686.40o

888,37o

Nonny

o

'Lzl.LrL

906.8?6

1r0lt4,oo? .

Cross

lr5OO 2U,5OO

89,o2lt 7o,:¡z5

66q.686 r.2o4.2oo

?firzto Lr\92r225

68rooó

t9r?16

t.a6r.4?2

2ro7l'228

.909r

.\æ2,95'

0:<fo¡d

888,170 Iro)4,0o?

Oodr a
Nar¡ows

22\r?DO

.8¿rrig

6zt.z6
gr\,6L9

l?8,5OO

2r,47o

7ì4.40o

9t6'n.o

Red Oa¡dc¡
Sucker E1ll

tq,no o

28,85o L,l6rz\,

,65t.84r ?2r.884

110t2rt95 8ggrlæ

2

o

Tfit.zùO Lr4g2&2'

1r500 2t7t5fp

89roa4 ?or5z:

712.j14 1.299.440

8o2,858 L,5?6,\6j

l'4¡LãÅ

970. "80
Irog7r51t

85rrz5l gg7,74,1

gta.
llhereea

22\rW

g,r2' 
.

rì 6. q21

571,f44

9d+r6tg lro12r1g5 89gr1Ð 57¡rr4\
t

llttlc
qrand

ng,w

42146

f. r84. roo

tr7ú.o76

224r:fp-._

8z,t5g

67r-.64

978,525

7Ð,8?8 f,IJrrt6¡r gggrr?j

t4t5oo

28,85o

701.7"O

lto:E'o8o

0

L76,z4'

Tt2,\q2

948,69?

22415OO

þ1727

"r8.6aI
5gr.5L7

L17ú1076

,þ9,W

\2r¿16

1.48r.a28

1r8)frro4

g6rrgoo g6a,r¡5g 5t9,ffi Ltffi,b'lj

\t
tu,
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rqrS

Coat o? add. alrctr'lp
conetrr¡ctlon

Alrstrlp operatlonc t
nalntenariee costg

, Dellvery coet of
paEsengers

Total coet

.Dlecount factor @ l0É

Net preaent valuc ot
cogtg

1q7q

Coet of add. airatrfp
conetnrotfon

â.lretnlp openatfone ll
nalntenance coatc

Dellvery coat of
passenger8

Total coet

Dlecount facton @ 10É

Net preoent value
of costa

TABIA E 4.

,a

¿-s+._-.--L

o

Ð,756

2.10O.qq4

2r]'[oJ5-

.8264

lr?69r116

Popla:r Nonray

'2\470 t?7,1R

?8q.88o !.0¡8.2¡8

8o9,rg tr165rlß9

Cnoea

0

Egrozlt

?62.14R

851,2r9

0

Ð,716

'z.z48.oq?

2128?rBL'

.75rt

tr?l8r8f4

ïrtord

o

?o'525

1.T78.?28

1.4\9)25,

ó68,94? g6t,o7,l

..,'

o0

2tr47' l?rlril

840.840 1.llo.qa6

tJ64,)to' ]-r27ß,tã7

Godr s
Narrows

0

82,t59

?18.?O4

8ol.r06,

70rt4\7

0

89,02{

8tq,qo?

904.5rL

Redl Oa¡ritcn
Sucken llll_1

-00.

28,85o t?6r24,

?qo.8qq 826.ço:

7791685 IrOO2r?49
I

&4,rtz 828,6?il.Lg'lt66,

e

649ð56 9r),æ, 619$7r I,r6r,)6J 6y 620

o

7O¡5?5

1.4?î.280

. 1r545r8o5

Stc. Ltttlc
|lhcrce¡ 0rand

oo

66:,,998

0

9z'l¡9

768.q'q¿

851,f5t

Trt?t 421276

7þz.t+o6 1.q84,a60

792t729 l$n,zú

oo

. 
28r85o tl6rzl+t

8or.?ts 884.2qi

Stzrz4o Ir060r54o

t24,55L Irf44r?48

0

' Ð'r2,

q8?.??l

'418,o91t

6z5rz6z ?96r?8l ,14,u4 lræ5,?qq

0

4zrz76
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t¡737'9&
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1S80

TIBLE C 4. Contimrôd

Cogt of add. alrctnlp
const¡ructlon

Alretrip oporÂtlono ê
nalntenance cogtg

Dellvery coot of
passengenE

Total cost

Dlecount factor @ l0l
Net preeent valuc of
costs

rqBl

Cost of add. atratrfp
const¡:uctfon

Alretrlp ope¡ratfona &
nalntonance coste

Delfvery cost of
paEsengera

lotal cogt

Dfecount faoto¡r @LOÍ

Net preeeut valuc of
coets

Cwn¡latlve not ptresent'value irf Coete.

Bc¡ro¡a

o

,9'?fi

2.404.?1o

2r444,o75

.o83o

Lr6É'9rþ1

l**
o

Nonray

27,4?0 L2?,LTI

8qq,?60 1.188.?q6

92rt2Ð IrR5,88?

Ð,7ú

2.q7\.76?

2r6t 52,

.6209

1.622.74

o

89,024

8tz..6zt

961,65r

Eord

6þ.# 898r?5r 656rg0g lrrz6,æJ

o

?0r52,

1.q?8.qaB

1r649,05,

Oodr¡
Nan owa

0

82'.¡59

822.864

9O5,229

2t.47O tãll,rTl.

a62.76 t.ul1.86a

986,29 L,798.99)

612."qO 868.6aq

8sd Ga¡dcn
Sr¡ckc¡r EtÌl

-.00

28,850 'LI6.24,

854.62q q46.215

888,4?5 lrtzar460

o

89,0a4

qT".6?4

lr022r698

e

o

70,r25

r.688.mtr

lr759r42g

Stc. tittlo
TbercF¡

00

6t8,267

o

8zrr59

88o.4¡z

úz'?9t

6o618zB 766rffi

o0

a8r85o L76..2\, 
.

qrq.88q 1.0L2.521
'g\8r?r5 

r,Ì88,?66

64.qqr l.OaZ..42q 6q?.?q?

Ð,r2, 42rtl6

414.qor r.81r.Ã?6

4\51226 11956,952

160

æ4,089 lr268r2ro

o

þ'723

443.sr6

474r2rg

q8q.o?o ?r8.loq "jg!r!I5 t.aar.??4
.t

\zrz16

-1.q4r.q?6
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TABTE C 4

Lq? 6,

Cost of add. alr-
strip construction

Airstrlp operations &
maintenance costs

Ðelivery cost of
passengers

Total cost

Discount factor
@ IO/,

Net present value
of costs

lqz7

Cost of add. alr-
strip construetion

Àirstrip operations
& maintenance costs

Delivery cost ofpassengers ¡

Total cost

Discount factor
@rc%

Net present value
aA.costsw

AITERNAÎIVE 24, THE DEI,IVERY OF AI,T PASSENGERS

Berens,

t+4g r 50o

I27,L3L

L.2<6;Ll,z

LrB32 r7t+3

l-.00

L1832.7t+3

Norwav Cross

252rOOO

l27 rt3L

gq? 1610

L;276 r7 50

250r 000

L27 rt3]-

4çL.3oB

B2B rt¡39

449; ¡,oo

L27 tt3l'
1;3ll,3, qsz
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, gogL

L;ZUA rooz

Ir276¡7 50

4LB,5oo

L27 rL3L

822.2<6

lr36grBB?

Godts
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t27 rL3L

l+26. qoo
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252;OO0

L27.L3].

a60 rL+76
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828 rt$g L1368, gg?

Garden
H1lt

3l+, ooo

L27 ,L3L

481. <L(
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250i000

L27;t3L
¿l8z. B q6

859;987

L)2L7 )

ll18 r 5oo

L27 rL3t
88o;B q<

lr't+26,486

1, Io8 r 131

@

55t+r 5oo

L27 )L3L

416rzz s

lrL3B ro06
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6I+jr6t+6

35,000

L2? )L3t
qL<.2L4

677;345
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TÂBLE C ( Contlnued

l-o78 Berens

Cost of add. alr-strip constructíon
Àirstrip operations
& maintenance costs
Delivery cost of
passengers

Total cost

Ðiscount factor
@ Lo%

Net present valueof costs

lqTq

Cost of add. air-strip constructlon
â.irstrip operations
& maintenance costs
Delivery cost of
passengers

TotaL cost {

Discount factor
@ Lo%

Net present value
of costs

0

L27;L3L

1rll38, O1¿l

L;565;Lt+s

..,926t+

L;293;1'¿6

Norvray

- 0

L2? rL3L

L';o27 iB0lt

Cross

0

L27;L3L

5L6;648

6TÛ;??9L;t54 r935

0xford

0

L27;t3L

942;55t

1j069;682

0

T27;L3L

Lr 53B ¡66t+

L;665r?95

,7 5L3

Lr25L) 5L2

954;tÐB 532;ot9

Godr s
Narrows

0

0

L27;131

L;oaa;60?

L1226 ¡73t+

L27;L3t

4Bg )25O

615,381

Garden
Ht11

o

0

L27;L3L

<tl8,I <6

67 5r9a?

883,985

L27 )L3L

55t;3to

6z8,44L

0

L27,L3L

1;008. <95

L tL35 JL6

92L;645

508;55L

5o7;869 853,263

0

L27 )L3L

122 t loo

6Lt9 .63L

560 )664

0

t27;L3t

<Bo. oþ4

7L7 ro75

l+88,068



TABL,E C 5 Conttnued

la80 Berens

Cost of ad.d.. alr-strip construction
Airstrlp operations
& maintenance costs

DeJ-ivery cost of
passengers

Tota1 cost

piseount factor
@ LO/"

Net present valueof costs

0

L27 rL3L

I;646.6qt+

L¡773í765

,6830

1i21L;4BL

t o81

Cost of add. alr-strip construction O

Airstrip operations
& maintenance costs LZ?;I..3L

DeJ-ívery cost ofpassengers l;Z6t-;qZu
Total cost . l;Bg9 ro55
Discount factor @ LO/" ,6209
Net present valueof costs !;L?2.oLL+

Norrray

0

L27 tL3L

L tL7 6 .662

L;303;793

Cross

0

L27 )L3t

íoL.62t+

7rB r7 55

4po;9ro

0xford

0

L27 rL3L

1;074.1o8

L;206 Jzg

Cumulative net
n@,i:"* value or

8go,491

God.s
Narrowg

0

t2?;L3L

654. 000

686, L3I

0

t27;L31

Ir 2(B ta81

Lr'386;LL?

Garden
Ht11

o

L27 rL3L

6 1I;1L6

7 58 1247

0

L27;t3L

6a2ìol+o

760;07L

823;gzj

86o:62? 4?L.qàg ?a<..g1þ6

0

L27;L3L

1jl<¿t,6?L

L;28Lr762

t+68;62?

0

t27;L3L

(oB i2q0

725 r3BL

5L7;883

0

L27 rL)L

67 <, qoo

802'; SzL

4<o;qgq 4agi2g(



fABI,E C 6
ArrERNArr\IE 3A' IHE ÐEr,rv'l^y^gF Aï,r, pÂssENcERS By DASH z,

La?6 Berens Norway Cross Oxford
Cos! of add. alr-strip construciion 44gr5oo zlz;ooo
Airstrip operations
æ maintenance costs LZ?;L3L LZZT.LIL
Delivery cost ofpassengers

Total. cost

Disco.unt factor
@ :--o,ft

Net present valueof costs

La77

C9"! of add. air-strip construction
Airstrip operations
cc matntenance costs
Delivery cost ofpassengers

Tota1 cost

Discount factor
@ Lo%

Net present valueot costs

Bq?. qo8 qa6."o4< 
"61?B4q

L)tr?o ¡t3g 9?4rr?6 ?3819?6

I.00

L;t+?o;L3g

25o;o00 4rg;5oo

L27 rL3L L2? )L3L

ttttg; Soo

, L27 rL3L

o.(S, g?B

I¡ 532t 5o9

'9091

Ir3g3rzOL}

974;Ve

God. s
Narrows

554) 5OO

L27;L3L

32L:L26

1i002 ,7 5?

252;Ooo

L27;L3t

q48;zro

lto94 t36L

738;975 Lto94ii6r

l.r o15 ¡7?B

Garden
Hil]-_

35r00o

L27;t3L

qsrl;ris

5L6r74g

250;000

L27,L3I

_?87 r Ooo

7 64; zzt

¿*tB;5oo

LzZ;r3L

<B?.l_60

Lrl3Z t79L

923;444

L;oo2';? 5?

69Lt';? si L;ozg;Bzo

551Iì 5oo

L2? ,I3L

5L6 r74g

Lr0251311

35;000

L27;t3L

37a;369

54t;4gg

932;LLo 4gz;zzz
N\o



TABLE C 6 Continued

la78

Cost of add. air-strip construction
Airstrip operatíons
& maintenance costs
Delivery cost of
passengers

Total cost

Discount factor
@ rc/,

Net present vaLueof costs

la70

Cost of ad.d. air- .strip construction
Airstrip operations
& maintenance costs
Delivery cost of
passengers

fotaL cost

Discount ractor .
@ 1,0%

Net present valueof costs

Berens

0

L27 r'L3t

l; O22 .868

Lr]ug rggg

,826t+

950;359

Norway

0

L27 )L3L

681. 6 qo

BoS r?go

:"o:"

0

L27 rL3L

4t4; zo<

54L;336

0

L27;L3L

1i0o4,479

Lr22lr609

,7 5L3

gL? )795

0xford

0

L27;L3L

628 ¡ 1L0

7 55r24L

668 ) 3,BLl

Godr s
Narnows

0

L27 ,t3L

367.666

494r?9?

0

L27;L3L

?2a;0<B

B56 rLBg

4t+7 ri6o

Garden
H111_

0

L27;t3L

1l06. oog

533,229

0

L27;L3¡.

4þq r'Loo

59o r32L

62|trL3l

6W;zs5

0

L27 )L3L

6?2;z1o

799;34L

l+08, goo

1t43, Sog 600 r, SLt,s

0

L27;r3L

qoq;4¿+2

520;573

44oj660

0

L27 )L}L

424;4rz

56L;543

391;106 t+zL;gg?

@o



TABLE C 6 Conttnued

lqgo Berens

Cos! of ad.d.. air_strip construc.bion

Airstrip operations
¿r maintenance costs
Delivery cost ofpassengers

Total cost

Disco.unt factor
@ Lo%

Net present valueof costs

10Bl

Cos! of add. air-strip construction
Airstrip operations
õc rralntenance costs
Delivery cost ofpassengers

Total cost

Discount factor .
@ Lo'fr

Ne_t present valueof costs
.A.ceunulative netpresent value of costs

0

L27 rI3L

T.T?T.'T?O

rr29Bt3ol

,683o

e86;?40

Nonuay

0

L27;L3L

77a.96?

906 r99B

Cross

0

T27,T3L

424.23!.

6oLt363

0

L27;t3L

I;253- t'U.o6

Lr380 ; Sj?

,6209

- 8<?.u<

0xford

-- 0

L27,L3L

Zlq ? I4<

Bt+6 rz?6

619;'480

0

L27,L3L

B"l+ ¡42?

96].;558

Godrs
Narrows

0

L2? ,]]:-

þ21. oo8

5I+BcL3g

tþLo;? jL

0

L27;L3L

507i_<18

634,6u9

Garden
Ht11

0

L27 )L3L

464, qo¿l

592r035

578 roo?

<o7.031

0

T27;L3L

?6a. <4<

896;676

374 r379

qa4. O<ll,

0

L27 rL3L

4<o iq64

577 rt+g5

4ot+;360

4q6.?t+?

0

L27,L3L

4q1.q?6

624r 50?

q<9j567
38? .? <6


