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Dear Mr. Cumming:

Attached herewith please find a proposal for consideration under
the Remote Community Demonstration Program. It is our wish to
study, initially at a reconnaissance level, opportunities for
development of hydroelectric stations to replace diesel generation
at:

Frobisher Bay
Coppermine
Baker Lake

Based upon the findings of these
we would hope to select one
pre-feasibility investigation, as part of this same Study Program,
with a view to its construction under Phase II of the R.C.D.P.
which we understand is expected to be implemented commencing
in 1984.

Rankin Inlet ..
Fort Simpson
Rae Lakes

reconnaissance level studies,
community for more-detailed

The St~dy Program proposed will be co-ordinated on our behalf-
by R.L. Walker & Partners Ltd., Edmonton. Management of the
work will be handled by Northern Canada Power Commission under
my direct control. In order that work may proceed on the site
reconnaissance during the remaining suitable weather this year,
we have assembled a team of experts that are available immediately
to undertake this essential work. Accordingly, you+ approval
to commence work by September 15, 1983 with initial Stage I costs
incurred from September 6, 1983 is respectfully requested.

The total budget for the work proposed is as follows:

Stage I - Reconnaissance Study $173,000
Stage 11 - Pre-feasibility Study 68>000
Contingency 9,000

TOTAL $250,000
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Details of the work to be done, the budget and the reporting
and administrative requirements are presented in the proposal.
In this regard I wish to acknowledge your assistance in previewing
this proposal and 1 look forward to receipt of your approval :
to proceed.

.

! J.D. Allan
Assistant General Manager
Operations and Engineering

Attch.

Cc.: Il.Shapiro - R.C.D.P. ) 6th Floor, Killeany Building
E. Roger ) 460 O’Connor Street
c Ottawa, Ontario
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PROFOSAL FOR SMALL SCALE HYDRO DEVELDPMEN’I’

IN THE NORTHWEST TERRITORIES

. 1. BACKGR(XND AND OKHZTIVE
.

The Raote Ccnrnunity Damnstration Program (RCDP) sponsored by Energy,

Mines ad Resources, Canada (EMR) aims at the replacement of oil consumption in

rernte ~unities by encouraging the development of alternative sources of

energy ad of energy mnservation. A subsidiary objective is to mke the ccmnun–

ities rroreself-reliant in terms of energy supply. Under the first phase of the

program, studies which result in the identification of attractive projects will

be financed. Ur&r a subsequent second @ase, financing will & made available

for tie implementation of selected projects.

All cmrnmnities in the Northwest Territories are remte ccmnunities in the

sense that they are far raxxed frcxnthe min ppulation centres of Canada and

are not connected to ore of the major electric pwer grids. Oil ad oil

products are a mjor source of energy in the Northwest Territories, for electric

per generation, spce heating .an3transprt.

The scope for the development of alternative sources of energy is quite

limited . Natural gas is available in the far North, in and around the Beaufort
.

Sea, but the cost of development ard distrilxtion is such that it’s role as a

source of energy in the Nmthwest Territories is likely lh-ited to spurlines to

adjacent ccmnunities from a mjor, future, north–south pipeline, if ad when

such a pipeline is hilt.

Solar energy is generally umttractive because solar radiation is very

limited during the winter, the ~iod of highest demnd. Wind energy is likely

to provide some opportunities on a very smll scale in the future. Wcod, which

is used extensively for spce heating in isolated cmununities in southern

Canada, also has very limited prospects. A large pmt of the Northwest Territor-

ies lies abwe the tree line ard productivity in the rest of the territory is

low t-omoderate.
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Hydroelectric energy is an alternatim source of energy which has been

exploited for many ymrs ati has significant ptential for further development.

. Sane 60 ~rcent of electric pwer supplied in the Northwest Territories is

already hydroel~tric pwer. The existing hydro ~wer plants serve Yellowknife

and some adjacent

Resolution on the

Though there

centres arxlthe omrmnities of Fort Smith, Pine Point and Fort

south shore of Great Slave Lake.

is a significant @tent ial for aditional hydroelectric &.vel-

op?snt in the Northwest Territories, it is quite difficult to identify and

develop specific projects which can met existing demnd at reasonable rest.

Sane of the reasons for this are:

i) Mst of the demnd centres are isolated, at long distances

from each other, and have a smll ptential demnd. Unless

suitable sites can be found in the immediate mighbourhood,

transmission costs will be prohibitive.

ii) Most of the sites identified are

developments ad are either tm f=

mntres or are mt suitable for small

iii) Many of

ment of

the sndler streams dry up

for potentially large

rarxed from the demand
9

scale developmmt.

in tie winter. Develo~

seasonal storage is in mny cases very expensive.

The region generally has a nderate level of annual

precipitation and low unit runoff.

iv) Much of tie area is also rather flat. Thus it my be neces-

~ to build dams for the purpose of head developwmt on

those streams ~hich have adquate winter flow.

.*

.
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vi)

vii)

Streams with adquate winter

frequently important sources of
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flow near cmrmnities are

fish for the residents or

serve, during the sunmx, as local transprt routes (mnoes ).

A proposal b develop a hydro plant in such a river nay run

into strong opposition.

Generally, the emlogical balance in rixthern climates i..q

delicate ard adequate enviromntal protection measures can

be prohibitively ex~nsive for -11 hydro plants.

Finally, basic information in the form of adequate’topograph-

ic, geologic @ hydrologic data, is relatively scarce.

The preceding enumeration of factors which tend to limit the scope for

hydroelectric development in the Northwest Territories my serve to eqlain why

small scale hydroelectric development has mde so little progress in the ~st.

However, there a~er to be opportunities which are mt being exploited that

have mt yet been adequately investigated. KX has been eager to investigate

these opportunities kut has

investigations.

This prop&al aims at a

mt ken able to proceed due to a lack of funds for

systemtic investigation of a .sxdl number of”hydro-

electric opportunities to serve rmte mnmmities in the Northwest Territories

under the RCDP. Tk detailed proposal, which describes the work tn be mrried

out, is presented in Chapter 5. Six conmmities ranging in size from Frobisher

Bay with a population of about 2,500 to Rae L&s at less than 200, have been

selected as offering reasonable opportunities for development of smll hydroelec–

tiic facilities within a reasonable distance fran each mmnunity. During Stage

I each of these six conwunities will be mnsidered at a reconnaissance level of

investigation. Om will then be selected for mre-detailed analysis in Stage

II. Thus the propxal covers six recomai ssance investigations ad one

pre-feasibility study in total.
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[ Five cxxnnunities, Fort S@Son, Ccppermine, Baker Lake, Rankin Ifiet ad

Rae Lakes, have been selected for reconnaissance/pre-feasibility level

investigations. Based u~n an office study of available mps d aerial .

~ photography, the communities will be visited in Stage I by a smll team of

e%=rienced @qineers that will insp=t one (or rrore)potentially viable sites.

This team will prepare a conceptual project design ad a cost estimate with an

accuracy in the order of +50 percent. An assessment will then be mde—

whether any of these schemes remains potentially viable and thereby justifies

atiitional investigation.

Provision has been included in the study budget for rrore-detailedstudy of

the mst–prtising of these sites during Stage II. This study would provide for

large-scale @otography and mpping, as necessary, as w1l as detailed ground

inspection kut wmld fall short of full-scale feasibility analysis since ccstly

site-drilliq muld k pstponed until a provisional decision to proceed to

construction has been taken. Thus a cost estimte amuracy in the order of

~20 to 35 percent can be anticipated depending upn the nature of the

terrain and geology at the project location.

The obj~ive of the Stage I study for the sixth commnity - Frobisher 13ay–

is to review all existing information, irdudirq previous r=omaissance

assessments to,determine whether it muld be appropriate to conduct a full-scale

feasibility study. Of prticular concern is the Arctic Char fishery that ‘exists

at the

initial

were to

muth ‘of the Sylvia Grimel River. h inprtant objective of this

investigation

see-kapproval

is to assess whether this issue could k mitigated if N2~

to develop a hydroelectric station upstream on this river.

,,
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A study by the Science Advisory Bmrd ,of the Northwest Territories (Energy

. in the Northwest Territories, 1981) reported oil mnsunption for the year 1979

as follows:

Electric pwer generation: diesel oil 14 mln gallons
fuel oil 2 tin qallons— —

16 mln gallons
Heating oil: 25 rnlngallons
Mining cmpnies: diesel oil 17 tin gallons
Transportation: various 24 rnlngallons
other: various 8 mln gallons. —

90 tin gallons

The prime categories for pxsible replacanent by hydro energy are the 16

rnlngallons of oil used for the generation of electric pwer. Sane realistic

prospects for actual replacement are discussed in this proposal.

A second category with at least sane scope for replacement by hydro energy

is heating oil. The scope is limited b=ause of relative price factors. Signi-

ficant population centres, including Yellowknife, in the southern p3rt of the

Nmthwest Territories and near the McKenzie River receive heating oil at prices

which are not much higher than those in southern Canada. El=tric energy, on

the other hard, even if generated by rather -11 hydroelectric plants likely to

be feasible in the North, wmld generally be far mre expensive than in .so;thern

Canada. Thus the relatim price does not favour early substitution of electric

hinting for oil–heating in those cornnunities. An opportunity for early introduc-

tion of electric space heating my exist in those mre r-te cmununities where

oil is very expensiw ad where a hydroelectric plant could be hilt under condi-

tions such that the marginal mst of electric energy (over the base mst for

replacement of diesel generated pwer) is relatively smll. This proposal

provides for a study of the possibility of replacing heating oil by electric

energy in the second stage of the Study program.
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spcific

Science Advisory Beard study provides no information regarding tie

use of the 17 nib of diesel oil mnsuned by the mining canpanies. It

is likely that (internal) transport ad prime rovers are the m jor

. use. Part of this oil will be used for per generation.

Mst of the prcducts under the “Other” category are hmker oil

catqories of

and propme.

*



. . . . .1

(

4

3. ELECTRIC PWER GENERATION IN THE NORTHWEST TERRITK)RIES

-7-

Mxe than 90 percent of the electric pwer generated in the Northwest Terri-

. tories is supplied by the Northern Canada Pcwer Ccmnission. Abut 5 percent is

generated by itiustries for their o.rnuse and about 4 parcent by Al&rta Pcwer

for supply to Hay River ad mm adjacent ccmnunities.

In the financial year of 1982/83, l_QXCsold 381 GWh of electric energy in

the Northwest Territories. Of this, 41 ~cent ms sold to industrial consmrs

(minly mining ccmpmies), 21 percent was sold wholesale (minly to a distribu-

tion conpmy in Yellowlmife), 18 percent to direct residential customrs and 19

percent to direct mnunercial customers.

NJ2P2 cperates some 45 separate systems in the Northwest Territories. By

far the largest is the Sm.re-Yellowknife systein. Urder norml inter conditions,

virtually.all of current demand can be supplied from hydro plants. Hmever, sig-

nificant quantities of diesel oil are used in dry years. Thus, in 1982/83 sane

1.25 fin gallons of diesel oil were used to supplement hydro energy in this

Systa . If future demand remains stable at current levels, investment in sane

additional hydro capacity should be considered. One project, the 13nileRiver

Diversion, has already &n identified as a potentially attractive aiklitionfrm

an economic pint of view. Hmever, current load projections inply the

possibility of’s omsiderable reduction of demmd by abut 1985/86. “

The Taltson system, supplying Pine Point, Fort Smith and Fort Resolution,

is also primarily a hydro ~stem. Diesel energy is used for pking and dry

year supplement. In 1982/83 when inter flows wsre akme average, 360,000 gal-

lons of diesel oil were used. Current demmd forecasts provide for sane

increase of dexand by mid-1985 but a very sharp reduction of dmand by the late

1990‘s. This makes investment in additional hydro Capcity a doubtful

proposition.
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system is at Inuvik. Currently, T&toyak-

the transmission line is rear the end of

its useful life ad replac~nt is mt justifid under current conditions. In

1982/83 atmut 1.4 tin gallons of diesel oil and 1.8 mln gallons of fuel oil &e
\

used in this system. While all of the diesel oil is used for pmer generation,

some of the fuel oil is also used for pwer generation and supply of hot water

to the utilidor systa (space heating). The diesel oil used by oil mnpanies,

ad sane other self-generators, for pwer generation in Tuktoyaktuk probably

amounted to another 1 to 1.25 mln gallons.

A preliminary investigation, on behalf of BZIC, to use gas frcxnwells ~

the B-ufort Sea to replace oil ws rnt encouragi~. The mst of developing a

well and transporting tie gas is too high for the relatively small amount r@ir–

ed. Hcwever, gas cnuld become quite an attractive source of energy if large-

scale gas exploitation in the area is undertaken. It is likely that this issue

will be reconsidered in a wider context in a study of ~tential gas use in the

Nbrthwest Territories fiich EM? intends to sponsor in the mar future.

Attractive hydro opportunities which have keen identified to date are large

ptential developments at a considerable distance from Inuvik. It would ~

worthwhile

reasonable

With

to investigate whether a relatively mdl plant could be kuilt at a

distance. .

the expmsion of Esso’s facilities in Mrman Wells, electric pwer

demnd in that area will increase from some 10 GWh to 100 GWh. h12FChas mrmnis-

sioned a preliminary study of the possibility to supply hydroelectric energy to

Norman Wells ard the Esso operations. Screening of a nwnber of possible sites

resulted in the selection of a site on the Bear River as the rrostpranising one.

Hwever, the results of the study indicate that this wuld mt & an attractive

proposition. The rmin reasons for this are that Esso’s current plans provide

for an ebonomic life of the secondary oil recovery project of 20 years and that

initially surplus associated gas, with a zero mrket value, will be used to

generate electric energy.

b

..*
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The remining 41 systems are single ccmnunity systems which vary in sizer

in terms of 1982/83 peak load, from 3900 kW in Frobisher Bay to 15 kW in Jean

Marie River. Oil consumption was 1.25 ~n gallons in Frobisher -Y and 10~000 .

. gallons in Jean Marie River. Diesel oil costs varied frm $4.24 px gallon in

Pelly Bay to $1.48 per gallon in

These 41 single ccmnunity

dates for an investigateion of

RCDP. Tl_Ey are all listed in

Jean Marie River.

systans are considered to be appropriate candi–

opportunities for hydro developnmt under the

Annex 1. The tahlation provides sane basic

characteristics of the ~=tric -r supply systems and a preliminary

indication of the mximum cost of investment which could be incurred to replace

the existing diesel plants, with respect to pmer generation only. (See mtes

to Annex 1 for explamtion and imprtant qualifications).

N3c’s costs of

canpared to those of

kwh sold by ~ in

operation and, therefore, average rates, are very high

other utilities in Canada. In 1981/82 the average rate ~

the Northwest Territories was 11.7 cts psr kwh. In the

rest of Canada average rates varied in 1981 from 3.3 cts FEZ kWh in Quebec to

9.7 cts in urban areas in Prince Fdm.rd Island (Source: Electric Pmer North of

60°, House of Canmns, Canada, 1982). The average rate in the Northwest Terri-

tories is dcminated by the relatively low mst of per in the two hydro sys-

telns. Rates, .which must reflect cost of cperation in ~ch system accor~ing to

KK’s mndate, vary considerably from system to system. For example, the rate

charged in the 41 ccmnunities to Govermnt officials for domestic service, a

rate n-me or less representative of actual mst of service, varies from 27.39

C& per km in Fort Simpson to 70 cts per kwh in Arctic Rd River, Paulatuk,

Nahanni Butte ad. Pelly Bay. This my be compared with 9.68 cts per kWh for the

first 300 kwh P mnth ad 738 cts

Smith, a mnrmnity in the Taltson hydro

charged a fixed sum of $5.30 per nunth.

~ kwh for a~itional energy in Fort

system. All dmestic customrs are also
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lower rate, which implies a cross–subsidy within
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are charged a significantly

mch system. Danestic, non–

governmnt customers are further subsidized under the Federal Pcwer Supprt Pro-

; gram, a program which was origimlly designed to last one year lmt which has

been renewed amually. Urrle.rthis program, all *n–government dcxnesticcusto-

mers in the Northwest Territories will not k charged rnzmefor the first 700 kWh

of rronthly mnsumption than the average rate charged for such consumption in

Yellowknife. This was recently 8.44 cts per kWh. Ccmnercial custmers can

apply for a subsidy from the Territorial Government. Governnrmt officials, with

few if any exceptions, have their bills @id by their mployers.

Thus, very few residents and businesses in the 41

Annex 1 pay rates anywhere near the actual cost of

electricity.

The implication of this is that very few residents,

corrrnunitieslisted in

supplying them with

who fully ecpect that

current subsidy prcgrams will remain in force in one my or another, have any

direct interest in a reduction of the cost of pwer supply unless there is a

rea.scmable expectation that the future cost of supply will be Ml below the

average cost in the Snare-Yellowknife system. For the 41 smll conrnunities,

this is extremely unlikely.

On the other hand, some residents will have objet ions to a props~ hydro

scheme, related to environnrmtal concerns. But they are mt encouraged, under

the present rules of the game, to weigh the disadvantages against the advantages

of a (propsd ) hydro project since they will suffer the disadvantages tiereas

the governments will reap the benefits.

This is a serious problem under the current

demonstrated already, since the program requires

rules of the R2DP, as has *

that local cannunities ta~ the

initiative by requesting the Governmmt to undertake a study aimed at reducing

the cost of supply of electric pwer.
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corporation which operates under the

. authority of the Northern Canada Pmer Ccmnission Act. Un3er the provisions of

the Act of 1956 the Ccmnission wmld have keen entitled to supply pblic utili-

ties in the widest sense in tie Northwest Territories and the Yukon. In prac–

tice the Ccmnission has restricted itself, with one exception, to the supply of

electric power and, to a limited extent, heat. Primry heat is supplied in

Inuvik and Frobisher Bay. Residu?ilor v.asterecovery heat from the NXC @lec-

tiic power plants is supplied currently in Cambridge &y, Igloolik, Rankin

Inlet, Lac la Martre, Fort Sfipson, Coppermine and Pelly Bay. Current provi-

sions for mste heat recovery are that the Cmunission will supply waste heat

free of charge to goverrmmt agencies, provided that all capital, maintenance

and incrm-ental operation costs attrilmtable to the supply are borne by the

user. The Carunissionalso operates a inter and sewerage system in Inuvik.

As mntioned in Smtion 3, NCR2 supplies abmt 90 percent of all the elec-

tric pwer generated in the territories. Ml?C has m formal mnopoly as

supplier of electric ~wer for sale to the public, though it has been held that

federal governmmt policies imply a de–facto mnoply.

are

are

The Ccmni,ssion’shead office is located in Edmnton and regional offices

located in’Yellowknife and Whitehorse.
*

The Cannission has five _rs. Day-to*ay operations of the Ccrranission

directed by

General Manager,

the Chief Executive Officer (the Chairman of the Ccmnission), a

two Assistant General Managers ad a Ccxnptroller.

l%e Cmmission’s mandate requires that rates charged to custcmers cover all

eXFnSeS # includiq capital charges and ~st of q=ation,, maintenance and admin-

istration plus an allowance for general overhead expenses. This allowance is

currently 4 percent of direct expenses.
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( Federal Governrmnt funds are the exclusive source of finance of the Carmis–

sion. All investments are fimnced through federal government loans at current

interest rates established by the Treasury ~d. Outstanding loans ary rates

. of interest varying from 4 to 15 -cent. The total obligations of the Ccnunis-

sion t-othe Government of Canada were, on March’ 31, 1982, $206 mln including

overdue obligations of $9 min.

The financial autonomy of the Carrnissionis limited by the requirement that

it’s budqet be approved by the Minister of Indian ard Northern Affairs and that

all investment propsals must be submitted to the Treasury Ward for approval of

funding. Funds for investigation of new projects included in the mrml Eudget

are extremely -11 and any significant investigation requires approval of a

special grant. Such grants must be rolled into the loan for a project if the

investigation leads to implementation.

The Ccrrm.ission’sstaff has very limited capacity to undertake investiga-”

tions or long-term planning studies. Consultants are hired to undertake studies

which require n-oreinput than the capabilities of the N2FC’S staff permit.

*
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5. THE PROFOSED STUDY PRCGRAM

On the basis of currently existing information, N2PC and its planning
.

consultants, R.L. Walker & Partners Ltd., have selected six camnunities which.
may have one or rmre attractive sites at not b great a distance, suitable for

the development of a snail hydro plant. These are Frobisher Bay, Rankin Inlet,

Baker Lake, Ccppermine, Fort Simpson and Rae Lakes.

The princi~l reasons for selection of these cormnunitiesare:

i) Existing studies and reports. Many studies have &n

pssible hydro developments in the Territories. Their

lmde of

conclu-

sions are generally irrelevant for they were not mxie with

specific reference to the communities as ptential local

markets. ?&my had as objective the identification of sites

with a ptential of several hundreds of MW, for which ‘only

the pumping stations associated with a large pipeline or

mining activities could provide a ~ket, or, in a distant

future, y~haps southern Canada via a large collector

transmission system. Other studies have identifid sites

with small ptential but without reference to ptential

markets. 9

Even though the conclusions of ninnyof these reports are mt

relevant to the present situation, much useful information

can be extracted from the studies and this was used, whenever

pssible, to assess op?artunities under the RCDP rmndate.

ii) A Ccrnbination of lcaal conditions, supprteil by

topographic and hydrologic data, that indicate the

ity of an adequate hydro ptential.

librthernrivers are generally one of two types.

streams that. carry significant winter discharges

sufficient

availabil-

The larger

are often

incised into wide, flat valleys where sufficient head can
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iii)

only be rmbilized with large barrages. The smiler streams

frequently have nqligible winter flows. Hydro installa–

tions are only practical on these rivers where sufficient

storage can & mbilized in existing lakes.
.

Potentially acceptable crests for transmission between the

hydro site(s) and the crmmunity b k served. A@roximate

transmission costs mre derived from W= experience data, as

shown in Annex 2. These costs wre cmpared with the prelimi–

Mry estimates for total warranted investment OXts, as shown

in Annex 1, to determine whether, after providing for the

cost of a transmission line, sufficient investment was likely

to be available for construction of a suitable hydro facil-

ity. At this stage, any benefit of doubt was given in favour

of the hydro develo~nt.

In selecting the study communities, mnsideration has been given to all 41

communities listed in Annex 1. While mt necessarily eliminati~ all of the

remining lmations from future consideration, the reasons for their initial

exclusion are as toted hereunder.

a) All of the undernoted

Islands where streams

little if any mtural’

cannunities are located on the Arctic

mxstly have .smll catchrrentareas Wi;h

storage, ati generally m runoff for at

least six rronthsduring the winter:

Cambridge Bay Pond Inlet
Resolute Bay Bro~hton Island
Pangnirtung Clyde River
Cape Dorset Arctic Bay
Igloolik Lake Harbour
Coral Harbour Holmn Island
Gjoa Haven Sachs Harbour
Grise Fiord

..%

[
-.
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b) With few e.iceptions,cnnnunities on or close to the MacKenzie

River are situated in rather flat terrain where, even if

there is sufficient winter flow in the w~rby streams, head

mncentrations are mt available within a realistic tran@s-

sion distance from the cnmnunity. ‘ Lwations provisionally

elimi.natd for this reason include:

Fort Franklin Fort Fkxman
Akl.avik Wrigley
Fort McPherson Arctic Red River
Fort Gmd Hop Jean Mrie River

To these eight crxnnunities can Ee ad3ed Fort Liard and

Nahanni Butte, both VW mall, where the ptential fuel

savings are too low to mnsider distant sites.

c) While potentially interesting from the viewpint of reason–

able proximity to -ch other, Chesterfield Inlet, Whale Cove

and Eski.rrQPoint are provisionally excluded because the indi-

cated fuel savings are too small to justify even the costs of

transmission line interconnections. Rankin Inlet is the lar-

gest ccmmunity in this area ati is included in the program

for a reconnaissance investigation. If the results of this

study prove encouraging ati if the @ential for substitution

of heating loads subsequently proves attractive, these amnun-

ities should be reconsider at a later date.

d) Five ccxmnunities lcrated on the Fk4_villePeninsula acclalong

the northern coastline of the minland have been excluded

&ause of unfavorable local topqraphy and/or hydrology and

their -11 size. These are:

S~nce Bay Hall B~ch
Pelly Bay Paulatuk
Repulse Bay
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e) Careful

munity

amsideration

WEIS excluded

was given to

because the

area is the La Martre Falls. The

Lac La Martre

only apparent
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kt this com-

site in the

ptential of this site has

been considered as a future addition to the Snare-Yellowknife

system and it ray be economically ‘attractive for that pur-

pse. As a site for a smll hydro development it muld be

interesting, even though this wuld tend to foreclose the

larger scheme, ht the pxsible fuel savings are unlikely to

be sufficient even to finance the mst of a transmission line

from the Falls

f) Finally, the

selected as a

hydro proj=t

opposition to

fran the proposed program psnding further consideration.

Ii3the ccmmunity.

cannunity of Snawdrift has previously been

potentially interesting oppatunity for a small

although cwnnunity leaders have express~ sane

the idea. NXC has =cluded this ccxnnunity

Thus, six corrmunities as follows, have been selected for

during this initial reconnaissance study, as having reasonable

development of a snail hydro station to serve the electric load:

P-k Electrical D~nd
(1982/83)

mnsiderat ion,

prospects for

*

Frobisher Bay 3900 kw
Rankin Inlet 1205 kw
Baker Lake 900 kW
COppermine 580 kw
Fort Simpson 1000 kW
Rae Lakes 67 kw

WE propases to prweed, under the prcgram b be financed by Energy, Mines

and Resources, with a staged prmess of 5ucCeSSiVe elimination to permit the

concentration of study resources on the rrostpranising sites.

;.,
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( 5.1 Stage I Office Study and Reconnaissance

5.1.1 Frobisher Bay
.

Background ard related inforrmtion ~taini.ng to this Stage I study are

presented in Annex 3. As will be observed from the information contained

therein, several previous desk arrlrecomaissance studies of the Sylvia Grinnel””

and other rivers close to Frobisher Bay have been mried out in the pst. In

view of this, it will not be necessary to conduct a technical reconnaissance of

the damsite lmation (s) for the propose of this investigation. The wrk will

involve a desk study of the available information, to a level -rable with

that adopted for the other communities as described in S=tion 5.1.2 hereunder

and in lmnex 3, so that a conceptual layout and mst estimate can lx prepard

for a suitable installation. In a~ition, it is essential that a careful

analysis, involving a visit to Frobisher Bay if essential and a detailed review

of all available information, be mde of the Arctic Char fishery on the Sylvia

Grimel River b assess whether this issue muld be satisfactorily mitigated if

a hydro development was constructed on this river. The Study Team, discussed

hereafter in S~tion 5.1.2, together with a fisheries specialist, will ~

responsible for

5.1.2 Rankin

completing this study mponent.

Inlet, Baker Lake, Co~rmine, Fort Simpson and Rae Lakes .

Stage I of the study program will consist of a field visit by a smll team

of ex~rienced professionals to ins-t selected sites near each of the four ~-

munities. The technical team would consist of a geotechnical specialist, a

hydro-design specialist ad a instruction specialist. A reconnaissance in.s~-

tion by such a team is considered to ke the mxt efficient and effective my ~

submit the pre–sel.ectedareas to a first stage of screening. Existing inform-

ationon pre–selectd sites is generally scarce.

.,

.,
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TIE field visit muld b preceded by

tion ad a careful scrutiny of available
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an analysis of all hydrologic informa-

mps ad aerial photographs to deter–

mine likely sites in the ~ea surroundirxjthe cxxmnunities. This will serve to
.

confirm the sites on which the ccmmmity selection was based and to identify

other ptential sites.

This wrk will be undertaken by a member of N2FlS’splaming consultant

firm, R .L. Walker & partners Ltd. It will & done prtly in the ENl&Roffices in

ottawa where the mst complete selection of raps and @otcgraphs is available.

To further focus this preliminary site–identification wark, the s~ialist

consultants will be given an indication of the size of develo~nt =essary to

achieve replacement of existing diesel generation by hydro power, the rmximum

warranted investment and the cost of transmission. TIE figure will be based on

the type of information shown in Annexes 1 and 2, mdifid so as to be as

specific as pssible to the selected bnmunities. This information will help to

fecus the field visits on the type of developmat required.

In ad3ition to this level of hydro installation needed to resetall of the

projetted electrical denmd, the Study T- will be requested to consider the

potential of the site for two other levels of generation - a smaller variation

of abut one-half size that might be suitable for a mixed hydro-diesel system;

and larger variation of up to four times the almve size that would provide for

replacemmt of oil used for ccokirg and space-heating demands.

The three-mm t~hnical reconnaissance team will be supplemented by a

ccrnmunications spialist as the fourth team ~ . This specialist, in

co–olperation with the designated N2FC and EMR management representatives (see

Section 7), will help to inform ccmmunity leaders akout the intent of the study

program. He will solicit mmnent from the cannunity leaders as well as fra’

e%=rienced local ~ple, s~h as trappers, on the suitability of the pre-selec-

ted sites ad on pssible other ptential sites in the same general area and
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will gather information reyardirq potentially important

of developing a srall proj~t, as outlined by the

Finally, he will attoapt to create a positive ccnmmni,ty
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environnvmtal concerns

technical specialists.

interest in tkvelopnent
“.

if the technical team considers tie selected site to be potentially viable.

Terms of reference will be given to the four-mm Study Team during a brief-

ing session in Fdmnton before they l=ve on their reconnaissance mission. All

available information will be discussed ad available maps, photographs, and

background data for each camunity will be provid~. Study requirements

tcgether with a sympsis of the background information are provided in AMeX 3.

After returning from the field trip, the hydro-design specialist will, with

appropriate support from the geotechnical and construction specialists, assess

the findings @ prepare a preliminary layout for each of the sites considered

to offer realistic opportunities. He will then prepare preliminary cost

estimates for these sites and co-ordinate the preparation of a numkr of site

reports, in atiition to a general field study report. The project co-ordinator

will prepare the final report.

5.1.3 Study Reporting

A separate report will be presented for each ccmnunity detailing all.sttiy

findings and recommending such further action as a~ars justifiable. Each

report will contain a n-inked-upmp of all sites considered for inspection and a

statement concerning the reasons for acceptance or rejection of ~ch. All field

information gathered at each site that is inspected will be presented, generally

in the form of wked-up raps and aerial photographs, tcgether with a discussion

on field conditions includirg terrain, geology, construction mterials, access

ad transmission line routing, construction nethods

availability, storage ptential and requirernmt, energy

will aim’ be atiessed.

and schedule. Water

demand and ~pability
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Fach report will present a sketch layout and cost estimate for the rrost

effective mnns of rreti.ng tie defined load requirant and an ~ntic

assessment of its viability that takes into account all maintenance of operating

costs including the savings in fuel charges. A discussion of the smiler and

larger alternatives, with a provisional cost estimate (~50%) will also be

provided. Fa this stage, the report will give due consideration to energy

demnd, energy growth and the substitution of heating demand as weal as to tie

ptential swial ard environmental issues but with the exception of the

Frobisher Bay Arctic Char fishery issue, will ~t dwsll on these aspects in any

detail. Skould the Stage I study prcgram indicate that further investigation of

one (cr more) sites is justified, the relevant report will provide terms of

reference and a lmdget for the next stage of analysis.

5.2 Staqe II - Pre–Feasibility/Feasibility Study

On the basis of the Stage I report, ’N21Z and it’s planning consultants will

select cawnunities where prospects are apparently sufficiently attractive to war-

rant a follow-up in the form of a nrxe-detailed study of one or W sites. In

consultation with EM&R, one cxxnnunitywill be selected for the pre~ration of a

more-detailed study”under Stage II of this program. If nmre ccinmunitiesoffer

sound prospects, = may request adilitionalfunding either from other sources

or from the FCDP. *

On the technical side, provision will be mde for atkiitionalaerial @oto-

graphy as required, air photo interpretation and the related ground surveys,

soil testing and surficial geologic surveys. Site drilling will not be carried

out. Tk study will generate a design for the hydro facility, the transmission

line and the associated requirements. Construction methtis would & considered

and cost estimates prepared for one or nmre alternatives in accordance with the

demnd projections.

r

i.
. -



. ..”

.
-2)-

(
On the demnd side, spific conditions in the canmunity will be ic%tified

and assessed. This muld include actual and ptential use of electric ~wer and

growth pros~ts of the conrnunity. A detailed analysis will be mde of the pros–
.

pects for, ad implications ad costs of, introducing electric energy for the

purposes of cooking and s~ce heating and pxsibly other uses of electricity for

p~ses for *ich it is not currently used. With respect to rests and implica-

tions, keth those relevant to IWPC and the customers will be considered. Other

elements to be taken into account are existing or pssible uses of waste heat

fzom diesel plants d opportunities for energy conservation thro~h, for

example, ktter

The study

relating to the

insulation of residences ad other kildings.

wauld also identify and assess probable environmmtal concerns

specific project propxals arising out of the study. An Initial

Environmental Evaluation will be prepared in accordance with WI’ Government

requirements.

Fimlly, attempts will be made to involve the comnunity in the study and to

create an atnmsphere of psitive cmperat ion towards a possible hydro

developmmt near the cmmunity.

If the study results in a positive assessment, tiCPCmy request EWl&Rto

finance final pre-investmnt studies and construction under Phase II of tQe WDP

program. This pre-investment study wuld also be phased m.refully. Initiallyr

site drilling is likely to b. necessary to confirm or rrodifythe cost estimate.

If the project remained attractive, afilitionalenvirom=ntal vmrk muld be neces–

sary in order to ob~~in regulatory a~roval. Once such approval is obtained, a

commitment could & n-adefollowed by final design and construction.

,’.



,

.

... . .

-22-

(

.

5.3 NCPC - Funded Activities

In a~ition to the study program outlined ahve, N2FC proposes to undertake

arnther study with its H funding as a direct contrilmtion to the developnmt

of hydro ptential in the F3VT. As Htiond in S~tion 3, the Inuvik-~oyak–

tuk system has a very large oil consumption. More than 3 million gal,~onsof

diesel oil and fuel oil are used annually by N3PC ad another 1 to 1.25 million

gallons by private industries. A spxial characteristic of this system is the

use of waste heat and of boiler fuel for the utilidor system. Thm.xghIQ2W con-

cluded that the use of gas from a dedicated well used exclusively for replace-

ment of oil in NSP2’s installations muld mt ~ -oncmically attractive, FM&R

will, presumbly, assess the pssible use of gas in a wider context in an aMOWI–

cd study, to be nade in the winter of 1983/84, of potential use of gas in the

NWI’. It muld be valuable, kmth for NXC and EM&R, to have-also a preliminary

assessmmt of hydro opprtunit ies in this area. Several reconnaissance studies

have been made of opportunities for large hydro sites at distances of several

hundrds of kilmeters from Inuvik but attention has not yet been focussed on

the supply of electric ~er to the existing ccmnunities to replace current and

expected oil consumption for electric pwer generation and, pssibly, s~ce

h=ting. KCPC has already initiated sane mrk to review opportunities.

*
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6. TIME SCHEEULE

E24&Rard N2FC
.

delay. It remains

are sager to initiate and mnplete the Study Program without

~ssible to arrange for the fieldmrk of the first stage to

be undertaken during 1983. This requires a very tight schedule, as follows:

September 9 or before: discussion of proposal and informal approval of the same

with such edifications as my be agreed upn;

Septembsr 15: formal approval to proceee;

September 9-19: final site selections anti organization of the field

reconnaissance;

Sept. 19 – Cct 15: field recomai ssance.

Assuming that this time schedule can be mt, the winter ~iod would ~

usd to prepare the first stage report, select a connunity for nrxe-detailed

study, prepare Terms of Reference for this study, invite proposals, select a

consultant ard initiate the mrk. The necessary ground surveys wauld be

undertaken as soon as pssible in 1984, say June and by the end of S@=ti of

1984 (as required under the FCDP-Phase I), the second stage could be capleted.

N2X could then decide, in cooperation with EM&R, whether it wuld be justified

to proceed to site drilling, environmental surveys as necessary, regulatory

a~roval, detaild design and subsequent construction (assuming that th~ Stage

II findings are confirmed) all to k financd under Phase II of the RCDP.

The schedule for both Sttiy Stages is irxlicated on Figure 1.

.,
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7. STUDY )’VUWGEMENI’AND PERSONNEL

The Stu3y Program will be rnmagecl by a Camnittee consisting of four
.

persons, two from FKl?Cd two from EM&R, under the chairmanship of Mr. Jchn D.

AlIan, Assistant General Manager, Operations ard Engineering, ~. The

Cormittee will meet routinely, to review progress ad ensure that the study

funds are wisely spsnt, and from time-to-time spcif ically for the prpose of

assessing the significance of milestone outputs (see M.S. IW.ations on Figure I)

ad re-directing or curtailing the scope of mrk as a~.ars a~ropriate. The

Camnittee will also be responsible for giving direction to ard ~roval for all

cammnicat ions activities associated with this study program.

The wgement Ctittee will be assisted by R.L. Walker & p~tners L~.,

who have assisted

planning studies.

Co-ordinator, will

minor preparatory

evaluation

evaluation

ability to

thoroughly

particular

(econcmist),

N3C for sane years with a numbr of mall econanic arid

TIE involvement of R.L. Walker & Partners Ltd as Study

be limited b assistance with study planning and mamgaent,

t~hnical studies, preparation of T@ms of Reference,

of proposals, supervision of consultants, emnomic ad financial

of results ad preparation of sunmry reports. F@C values their

provide intermittent assistance of this type and they have bcome

familiar with lQ3?C and its operations. Depending on requirements,

tasks may be peeformed

r K~ch (civil engineer -

hydraulic ad systems spcialist ).

appropriate =11 hydro experience

by either or all of Meesrs. Qiddens

hydrologist) and S@les (civil erqineer –

All three are senior professiomls with

and are resident in Ednxmton, N21?C’s

headquarters. Prelimimry site selection based on detailed analyses of rrRpsand

aerial photographs at the EM&R offices in Ottawa, will be pxformed by R.L.

Walker of the Ottawa office of R.L. Walker & Partners Ltd. Mr. Walker is

eminently qualified for this kmrk. C.V.’s of these four consultants are

attached (Annex 4).
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It is N2FC’S nom-d practice to

able consultant firms for specific

request proposals

site studies as

from at

ken as
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least three reput–

for other studies

requiring a significant effort. This procedure will be followed with res~t to
.

the Stage II studies to be performed with R(2DPfunds. Typical letters of invita-

tion ad Terms of Reference for a pre–feasibility study, to b modified and

adjustd on the basis of Stage I findings, are attached for information only as

Annex 5.

NUC intends to follow a different procedure with respect to the selection

of the members of the reconnaissance team who will undertake the first screening

of communities and sites, during Septemker - Cctober of this year. In tie first

place, time constraints wuld not permit N2PC to follow a mrmal proposal call

and evaluation procedure after receipt of approval to proceed fran EM&R. In

addition, the qualifications of the experts are of such overriding significance

for this job that selection on a personal basis is preferable.

ltYC has, for the technical m=nbers of the team, contacted several consul–

tant firms and cxmstruction ccxnpaniesand explained the ~ticul= requirements.

These firms have responded by submitting one or two names of expsxts on their

staff or of others they know who wmld be qualified and muld likely be awila-

ble in the ~riod September 15 - October 15. NCPC has selected a teamof three

whose C.V’s tie attached. Back-up _ts of similar qualifications are also

available in case the naninated expxts have been assigned to other wrk in the

meantime.

The rmninated _ts are:

Hydro Design Enqineer Mr. Roland M. Jest.

m.. Jest is currently employed by. Lavalin-%awinigan Consultants Irm.,

Montreal. Mr. Jc6t has nme than 30 years of experience as design engineer, pre-

dominantly in hydro projects. Mwh of his experience has bn a~umulated on

projects of various sizes in Quebec, New Brunswick, Newfoundland ad Labrador

( and has included v.nrk in northern areas. Of particular interest is his wrk in

.
. -
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Newfoundland ad Labrador

nmnt Newfoundland Ltd.,

cmmmities in order to
.

foundland and Labrador.

of the Deer Lake plant

extensive ~rience in

overseas.

Const.mction Specialist

. During his p=iod as Manager of

the canpany ps’2rformed a screening

determine opportunities for small

-26-

Engineering for Shaw–

study of 40 isolated

nydro plants in W-

The ccmpany was also respmsible for the rrcdernization

in Newfoundland. Generally, .%awinigan has developed

the .smll hydro plant area in Canada, the USA and

Mr. Earl G. Brunsdon

Since 1981, m. Brunsdon has ken a staff engineer for Acres Consulting

Services Limited, located in Wimipeg. His responsibilities cover construction

methods and techniques, estimating, mmstruction planning and scheduling and

contracting procedures.

Prior to joining Acres, Mr. Brunsdon had 30 y-s of construction

experience from junior engineer to Vice-President and Chief Engineer of a major

construction ccmpmy. He has vmked on large and small projects, including a

nunber of hydro projects, in Northern Quebec, Northern Manitoba, Northern

Saskatchewan ard Northern British Columbia.

Geotechnical ~qineer Mr. Fred Claridge
.

Mr. Cb.ridge is President of Kcmex Consultants in Calgary. A geotechnical

specialist, he has abwt 20 ~7ears of _ ience on mny projects, large and

smll , in Canada and overseas. He has done extensive wrk in tie Narthwest

Territories, the Yukon and Alaska and Fbrthern IX rminly concerned with pipeline ‘

projects, Esso’s Norn_w Wells project and mining projects. He is a specialist .

in cxmstruction problems associated with permfrost conditions. His expertise

is acknowledge in his role as an expert witness More several regulatory and

environmental boards or carnissionsI includirg the United States Fderal Pcwer

Ccmnission.

.
[
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CorrrrunicationsS~ialist.— Mr. M A. Hukrt

Mr. Hubert is President of Boreal Emlogy Services Ltd., Yellowknife. He.
has obtained dqrees in Zoology (1970) and bareal ecology (1974) and has mde

the envirommnt of the north his s~cial area of ex~rtise. Between 1974 and

1977 Mr. Hubert was cxmployd by the Goverrmmt of the Northwest Tar itories in

the area of wildlife management ad from 1977 until fomation of his consulting

practice was ~ecutive Secretary to the FLi Science Advisory Board. In acklition

to studies in Alaska, Scandinavia ad the USSR, he has travelled extensively in

the NW.

As a consultant, Mr. Hubert has been retained by lmth the Federal and

Territorial Governments as well as by Inuit, Dene and Metis organizations. His

~rien~e wi~ the Science AdvisorY -d has led him into ~~ications with

mny rmthern groups concerning renewable resourcesr energy, @pulation gro-wth

and mny developrmt issues.

.
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8. SIUDY PRCXXAl~l-EillX131?
STAGE I

Preparation— ——

Map and PFmto Analysis
Hydrologic data review .

Site selection and recomaissance plaming
Expmses, includirg mps & photqraphs

Recxmnaissance (six ccmnunities)—..

Travel to ah briefing in Edmnton
P.~onnaissance of sites (15 days)
R=omaissance reports:

– technical
– ccxmnunityissues
– environmental issues (includi~ Frobisher)

Preliminary design studies (includiq Frobisher)
- technical
– demmd/economic analyses
- air @oto interpretation

$3,600
1,200
3,000
750

8,550

4,000
32;700

8,650
1,000
6,000

22,500
1,800
5,000

- review
Report Preparation
Stu3y C.o-ordimtion
Typing aml Drafting
Exp3nses:
travel to Edmnton
travel to Frobisher
aircraft rental
Helicopter usage

2,000
6,500
9,000

Services 7,000

1,250
750

9,500

– mobilization allowances 13,000
– usage 20,150

Board accmodation 10,800 *
Office expmses 2,850

$164,450
Total Stage I $173,00T—.—

.,

r ..
t.
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STAGE II

Pre-f~sibility Study of One Ccrmunity

. Site Investigations:
– Ground surveys, geology, soils, construction mterials
– Derwd, heating loads, environmmt

Office Studies:
– Technical
– Demnd, heating loads, environment
- Emnornic and financial assessment

Transport, including local latour allowances
Photography
Miscellaneous, includi.rgrepxt
Co–ordination

Total Stage II
Total Stage I and Stage II

Contingency
Total.

$15,000
5,000

12,000
5,000
5,000

15,000
4,000
4,000
3,000

$68,000
$241,000

9,000
$250,000

.

4, .s3
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-mtorY Notes

Personnel
--

Daily fees are as follows:
.

Messrs Diddens, Kirch, Swles acd Walker of
R.L. Walker & Partners Ltd., study co-ordinators $600

Mr. Jest
Mr. Brunsdon
Mr. Claridge
Mr. Hubert

A fee of $300

for the purpose of

$25/hour has been

630
500
600
450

per day has been estimted for technical supprt to Mr. Jest

preparing preliminary designs and cost estimtes. A rate of

USed for estimatiw typi~ and draftiw services. In all

cases, ~rsonnel will be required to confirm that the services provided for this

project will be charged at ‘rrost-favoured-’rates.

Transpxt

Flights on the renomaissance trip have been estimated on the basis of

rates for scheduled flights. Preliminary inquiries suggest that. it my be

possible to charter a small tin-engine plane in Fdrmton or Yellowknife for the

whole trip at a canparable or even sorre-whatlower price. This would ~ke it

possible to ~hedule the trip to the five ccmnunities in 15 days or scmewhat

less

mine

depending upn weather conditions.

A provision has aLso been nde for bringing

and Rankin Inlet – Baker Lak. Hcwever,

helicopters from base to Ccp~r-

until at least 15 September, a

helicopter will be available at Rankin Inlet, according to current work

schedules. Early approval of the proposal may rake it ~ssible to awid an

nnbilization fee for Rankin Inlet and a reducd fee for Baker Lake.
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PLANT

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

( ;:
41

FROfiISIICR~l\Y
RhiiAIN lNLE1
CAi4BRl DGE BAY
BAKilR LAKE
RESOLUTE BAY
ES KIAO POINT
Fox’r SIMPSON

PA NGNIR’r UNG

FOk J’ FIWNKLIA

CAPF; ~ol{s~r
coPPER)lliNE
TGLOCJLIA
SPt?ibCL aAy
CORAL HAR!30tiR

GJOA tlAVE.1.
AKIAVIK
POf\D IidLITT
FORT NcPti?:RSON

PEL, f,Y BAY

EIRouGtl’roN IS IJAND
CLYOE RIvk:H
ARC’rlC” BAY
LAKE HAi7BOUR
HOLMAJJ ISLAND
FOR’I GOOO HOPE
REPULSE BAY

SACilS HARIX)UR

JiALL BEACH
CHES’~LRFIELO INLE’1’
FORL NOR,MAN
PAU1.ArLJK
WIIAJ.ECOVE
sNo$\DkIFr
LAC LA’ t“lAKTRE

FOR’r L,IARD

GRISE FJOt{D
hRIGLEY
ARC’L’IC RED RIVLR

RAE, LAKES
NAH),AN1 llU’[’’Pfi
JEc\N kAtiLE RIVLN

?

E,NCI{G Y

Y,Y.H

20972
6378
4918
3752
5883
2872
5768
2641
19~4

2178
2603
2286
1783
2301
i424
2059
2511
2386
995

1213
1502
1218
1045
990

1201
1050
1137
1138
800

1422
538
163
50’!
581
503
492
273
393
265
77
53

1
,,!

hCi]C-l!;OLA’l

J N RP. !.K ()?{ I;LI{ oi: C;l,r

3 ~

PEAK lrusr
J.OAC CAPAC1’1’Y

KA

3900
1205
1010
900

1030
660

1000
650
350
460
560
460
450
47U
350
560
610
6(JU
220
250
320
315
190
267
320
220
321
215
200
290
135
165
132
145
197
120
68
82
67
20
15

K ii

9945
2720
2685
2104
4450
1680
5485
1355
900

1500
1975
12LJLJ
900
550
75[)

1SO()
1300
1350
5b0
700
750
900
625
625
450
565
700
575
650
800
330
650
430
310
450
490
425
260
160
121
61

*

5

FUEL
CONS
1000

GPI[,ONS

1245.4
460.7
316.0
284.0
396.3
235.1
389.3
183.6
110.9
145.1
171.4
164.5
131.9
167.’S
118.0
152.9
179.1
168.9
75.7
91.0

107.0
94.4
68.4
79.7
95.3
86.0
81.5
80.7
65.8
92.8
43.9
39.5
45.2
45.0
41.9
40.6
42.6
3(J.3
26.4
10.5
9.6

6

FUEL Gtl
PRICE

CL’S PER
Gn.l,l>os

186.1
211.7
202.9
211.7
192.0
211.7
154.7
266.1
163.3
266.1
208.0
158.9
265.6
211.7
260.4
172.3
158.0
165.5
424.3
266.1
158.0
162.8
266.1
220.6
174.9
158.9
208.5
159.8
211.7
167.4
2?0.2
211.7
1 7.5
i1 8.7
154.9
15tJ.o
153.8
164.0
162.1
157.9
148.0

>:l[)i. )\l,

,A,\L’b1°82/1983
:1.,NI VA IJUFJ (J 51’ MCI.NI

2.()
1.(,

L.!l
2.4

3::
1..2
3.5
!?.1
2.8
2.7
3.7
1.9
y.3

ij;;

b.~
J.8
2.LI
p.9
2.5
2.9
2.6
2.3
1.8
2.7
1.4
3.0
2.5
11.3
2.6
1.9
2.2
1.6
1.8
1.6

8 9 1() 11 1?

kPv,$M[>N Nf’v @ 5 ‘t.

CONSr PRICES, 1983 CAI]ACI’lY COXS’I PI<
40 YEAR, pEKc ENr R E,(,UIRI:D 1983

3

99.2
38.1
26.4
26.3
25.4
25.3
24.1
23.9
24.0
17.0
16.4
15.1
13.6
13.3
13.1
12.4
12.3
12.0
11.7
10.9

8.2
7.8
7.8
7.5
7.0
6.8
6.5
6.7
6.2
6.2
4.3
3.4
3.3
3.0
2.8
2.7
2.5
1.9
1.6

.7

.6

5

69.9
27.1
18.7
18.6
18.3
+;:~

16.8
15.8
12.1
11.5
JO.4
9.7
9.5
9.2
8.7
E.6
8.4
8.4
7.7
5.7
5.4
5.5
5.3
5.0
4.7
4.6
4.6
4.4
4.4
3.0
2.4
2.3
2.1
2.0
1.9
1.8
1.4
1.3
.5
.5

7

51 .-/
20.2
13.9
13.7
13.8
12.9
12.7
12.3
70.8

8.9

LJ.4
7.5
7.2
7.1
6.5
6.4
6.4
6.2
6.3
5.7
4.2
4.0
4.1
3.9
3.7
3.4
3.4
3.4
3.2
3.2
2.2
1.8
1.7
1.6
1.5
1.4
1.3
1.0

.:

.3

K iV 51000/<,.,

A~]6

1342
l15ti
1084
1018
876

1137U
871
794
576
719

623
516
508
425
681
76<

681
255
316
389
398
2:33
31:
363
273
350
274
243
313
166
212
156
161
224
134
71
b7
74
2i

17

15
20
16
17
18
20
16
19
20
21
16
17
19
19
22
13
IJ
12
33
24

15
14
24
17
14
17
13

17
18
14
18
11
15
13
9

14
25
16
18
24
29

b
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Notes on Table 1 Annex 1

. .

columns

1 All Corrmunities in the N~ served by NKX2 except Normn Wells,

Inuvik, Tulkoyaktuk arxl the camnunities comected to the

Snare-Yellow)uIife ard Taltson systems.

2-6, Basic data from NFC’s o~rational records. Checks consisting of

calculations of efficiency ad load factors suggest certain

discrepancies and internal inconsistencies due to the provisional

nature of the data when compiled. Wnen specific figures are to k

used, basic data should be confirmed.

Growth of demmd p= 1982 forecasts prepared by Hildebrandt-Young

and Associates. The growth rates show certain anomalies such as,

for example, the extremely high growth

These forecasts must also be confirmed

purpses.

8-10 ‘l’henet present value of 40 years of fuel

rate for Fort Franklin.

when used ‘for specific

use in 1983 pric~. The

following observations are in order:

It is assumed that the value of fuel to be replaced by a hydro

plant determines, in order of mgnitude, the investment which

can be justified for the hydro plant ad associated

transmission facilities. This implies that savings from a

rehction of diesel and of



... . .

.

-2-

(

. Whereas the balance of assumptions may be sanewhat

unfavourable to a pxsi ble hydro plant, a hundred percent of

ptential fuel savings have keen credited. This will be too

much , since proper o~rating procedures, a in many cases

operating economics, will require that sane energy b.

generated by the standby diesel plant.

Existing fuel consumption in 1982/83 is taken as a basis for

fuel consumption. This implies that technical @rameters such

as fuel efficiency and load factors are assumed to remain

mnstant. It also inplies that the 1982/83 fuel demand is

assured to be representative in terms of exqenous factors

such as climate.

NO allowance is nade for additional

result from waste heat recovery.

Fuel prices have &n escalated, in

fuel consumption tiich my

cmstant prices, over a 20

y= ~iod and are then held constant at the level reached in

the year 2003. .

Fuel prices were relatd to a base price which is the kulk

delivery price, in Edmonton, of l%ay 1983. Half of the

difference between the plant gate price and the base price

is ass- to consist of fuel associated cost which escalates

at the same rate as the base price. The o-~er half is assumed

to remain cmstant in 1983 prices.

The prtion of the fuel price which estalates, in constant

prices, is assumed to escalate proportionately to the

escalation assti for off–rc=d diesel oil and industrial fuel

oil in Alberta by EM&R in it’s tables supprtimg the National

Energy Program, Up3ate 1982 (June 1982). In terms of indices,

.,

..
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11

assuming an index of 100 for 1983, diesel oil wauld escalate

to 168 and fuel oil to 148by the year 2003.

Fuel. use (demand) is also increased over 20 years using the

rates of mlumn 7. After these 20 years, demand was held

constant.

The discount rate of 3 percent is representative, in cmnstant

price terms, of the long–term financial cost of money of NXC.

The discount rate of 7 pxcent is frequently usd by l@l&Rfor

the purpose of assessing off-oil projects and pr~rams. An

intermediate discount rate of 5 ~rcent nay ke used to

determine values which my he used, as a first and rough order

of mgnitude, to determine warranted investment.

The capacity required is a rather arbitrarily determined figure to

indicate the order of rragnitude of this parameter. The following

assumptions are rode:

Hydrocapcity will be set to serve abut 90 percent of peak

demand. Canbined with a 5 percent transmission loss GO the

receiving substation, the basic 1983 capacity is 95 prcent of

peak load.*

Capacity will be kilt for projected dewnd after 10 years.

12 column 5 (NPV of 40 years of fuel use at 5 percent discount rate)

divided by alum 11 (apcity requird).

These figures-are not mmparable to similar figures usually quoted

since, in this case, the figures include the mst of transmission.

The figures are of sane interest as relative indicators of

warranted investment but should b used with great caution.
.

*N-B. This is not consistent with current NX2 practice.

.
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For example, explanations for -w of the high figures are very low

current efficiencies at h’rigley, Nahami Butte and Jem Marie

River. For Pelly Bay, Bro~hton Island and Lake Harbour, high fuel

prices are imprtant factors as wll as, in the case of ~~

HarblX , a high load factor. At the )mttom end of the scaler a

very lW load

Liard, whereas

of Pond Inlet.

the values for

factor is respmsible for the low value for Fort

low fuel price is a significant factor in the case

A very (im~ssibly) high efficiency factor affects

Whale Cove.

The preceding explanations are prtly

that there are some anondies caused

data. These should be checked when

specific cases.

reasonable knt also suggest

by inconsistencies in basic

figures are to be used in

*

~
. .



.

.

i. ‘a+
,

,

1:

.

. . . . .

ANNEX 2



.

ANNEX2— —
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Transmission Line Cost

“.

The following costs of transmission lines represent average costs of

construction in the Northwest Territories in “r~rml” terrain. Costs in

particularly isolated areas or in ro~h terrain may he significantly higher.

All rests are in 1983 prices.

The costs

which are assumed

exclude substation facilities at the plant side of the line

to be included in the plant cost.

1. Up to tit 1.5 MW plant capacity

Fixed cost: $25,000

Cost ~r km: $50,000 for distances up to 125 km

$75,000 for distances over 125 km over total

length

Costs based on 35 ky;‘and69 kV lines, respectively.

.

2. Plants with a capacity from about 1.5 MW to 7 MN

Fixed cost: $750,000

Cost per km: $75,000 for distances up b 125 km

$125,000 for distances over 125 km, over

total length

Cmts based on 69 kV ard 138 kV lines, respectively.

3. Plants with a capcity of n-orethan 7 MW

For snaller plants in this size range and relatively short distances,

$1,5 mln+ $125,000 per kmmy be appropriate (138 kV).
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FROBISHE!!EAY

1. Backgrm nd
.

The Cannission’s interest in identifying a hydroelectric project to met

sane or all of the electrical (and hm=ting) needs of the ccmnunity of Frobisher

&y dates back to at least the early 1970’s when arrangements weee mmk with the

Nater Survey of Canada to obtain hychnnetric rwasurements on the Sylvia Grinnel

River.

A preliminary study was carried out by KPC in 1972 to identify a

pssible development concept for a hydroelectric development on this river. The

short report prepared at that time provides a useful description of the area and

sane of the development clifficulties. Sections A - I inclusive of that report

are attached for information.

Shortly after preparing this reprt, = was advised by the Fisheries

Service of Environment Canada that:

“The lmation of the falls on the Sylvia Grinnel is particularly for-

tuitous from a fishery pint of view, as char can only Pss this bar-

rier during high spring tides. The fish are thus readily available

to fishermen for a period of abut a month. The river can yield

about 25,000 lbs. of char aIltlU~ly. These fish are m of great sig-

nificance to the comnunity and are utilized lmth for sport and domes-

tic purposes. If rmst of this ve~e utilized for a sprt fishery it

could be of still greater importance to the canmunity lmth -nani-

=lly am sociologically. They we, of course the r-son for the

establishment of the original Eskimo settlment.

We consider it highly unlikely that any facilities could be kilt in

to a hydro developnwt which muld permit passage of the Arctic

Char,.since this s~cies does not readily mmmt m jor obstacles, nor

does it persist on long migration routes. The camunity and govern-

.

.L

c
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therefore have to accept the probable loss of this run of

development should proceed. We believe that it is imp3r-

tant that this

In 1975, N2FC

fact be recognized.”*

again lcdced at the Sylvia Grinnel River and concluded that

a schene very similar to the one identified in 1972 could produce almut 6 N14of

firm @wer for electric and heatirg energy use and that, based upn a prelimi-

nary cost esttite of $18 million and antici~ted escalation of fuel prices,

such a scheme wauld k =onomically justified for an early construction start.

In the. same y=, NCPC also carried out a r=onnaissaance of several

alternative sites on the Armshaw, W.rd Inlet and Anna LMariaPort Rivers. Consi–

deration was also given to a pssible diversion from the I@Keand River. It v.as

considered unlikely that there were any ecmomically-attractive pmsibilit ies

for development on any of these wtersheds.

A3_so in 1975, a Consultant was retained b mke an overview assessn-entof

the hydroelectric potential of these other river basins in the Frobisher my

area. He concluded that:

the Sylvia Grinnel River provides the kst alternative”for
develo~nt;

a technical ard economically feasible scheme can k develo.ti
on this river; ard

in view of the dqleted arctic char existing in the Sylvia
Grinnel system, an amual program of fish stocking with fresh–
inter char was mrthy of consideration as an alternative to
the salt inter variety as a mitigative measure.

* Letter dated October
Resource Development
Winnipeg, B@nitoba.

2, 1972 to D. Steen from R.J. Paterson, H~d,
Branch, Fisheries Service, Enviromnt Canada,

h
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“A copy of this

Ccimnission’soffices in

report by Margison and Associates can ~ viewed in ~

Edmnton.

KR personnel upgraded its proposals for a development on the Sylvia

Grin.nelRiver in 14ich, 1976 ard cmncluded tha a 4 lW4installation vmuld provide

operating economics over the existing diesel generation system for earliest

possible commissioning ail a 6 W installation vxxld k econmic by 1974.

A study, based upon photogramnetric analysis of 1“ to 4,800 feet afi 1“

to 1,000 feet photography of the proposed damsite areas, was mrried out by J.D.

Mollard ad Associates Ltd., R~ina in 1976. other information available to

Mollard WS 1:5,000 topographic mps with 2m contours of lmth Sylvia Grinnel

Lake outlet and ptential Pwer dam storage areas. Acxess to all of this

material~ includirxjthe ~llard report, from NYC can be arranged.

Durirq 1975 and 1976, atiitional study of the Arctic Char fishery was

also carried out to improve the docunentation on the life cycle of this species

and assess the ixpact of a hydrcelectiic project on its environment. Since that

timer it is understood the Arctic Char has continued to be heavily overfished

below the rapids at the nrmth of the river. Steps were being taken to restrict

fishing in 1982 so as to allow the s&peciesto recover.

2. Study Requirement

*

This study is required to:

a) ascertain on the basis of desk studies, whether there is any
reasonable alternative to the Sylvia Grimel River for develop-
ment of a hydroelectric generating station to serve Frobisher;

b) review all available information on the Sylvia Grinnel River
hydroelectric developmmt proposals and prepare realistic pre-
liminary project designs ad mst estfites for stations in
the small to 12 Plicapacity range; d

.

I

1.
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C) gather all pertinent information on the Arctic Ckr fishery
and provide a statement on the relationship between this
fisherv and a mtential hydroelectric developnwt on the
Sylvia-Grinnel

on reasonable

Ri~er as identified in b) abxe. -

future diesel prices, ad the 1981 Hildebrandt–Young

forecast, R.L. Walker & Partners Ltd. have estirmted that the

present value (in 1983) of costs for a diesel fuel replacement at Frobisher for

40 years is in the order of $70 million (in 1983 dollars) at a discount rate of

5% or $52 million at 7%.

Before proceedi~ with any further evaluation of the Sylvia Grinnel hydro

potential previously identified, which wuld involve +nsive field investiga-

tions, ~~ muld like to ke confident that m other hydrcdectric options

appear to be available and also that the Sylvia Grimel developnsnt, as propos–

ed, is technically ad economically feasible and likely to ke environmentally

acceptable.

I
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NORTHERN CAN/%DA POWER COI’;ITIISS1ON

. - OUTLINE OF SYLVIA GRINNEL RIVER POh’ER PROPOSAL.—. .—— .—.—__- —__ _ .-

(

DESCRIPTIONS— .__.

.A. >~lvia Grinnell River-. -—————

;;e Sylvia Grinne]l River is fed by one major lake, Sylvia Grinnell Lake, which
drains a total of 300,000 acres. As a comparison, the drainage area of the
entire river at its mouth is 750,000 acres.

The river flokls easterly from Sylvia Grinnell Lake to the confluence with the
northern branch of the river. From here, it flows south about 20 miles where
it empties into Frobisher Bay. Total drop from Sylvia Grinnell Lake to the
mouth is an estimated 475 feet.

B. _Tributaries

There are several minor streams, flowing into the River, although the only
major tributary is the north branch. The entire area is dotted with small
lakes which drain into the Grinnell in summer.

C. Climat.
.. .

The Sylvia Grinnell drainage area has a mean annual temperature of 15°F and
approximately 15 in. mean annual total precipitation. Snowfall averages
80 in. whilerainfall averages 7 in. per year.

Lakes in the region have had up to 100 in. of ice depth measured.

D. Geology

The Sylvia Grinnell Basin comprises part of a lowlands betu;een two major
physiographic features, the Frobisher Bay Upland and the Hall Upland. This
lowland is an area of low-lying, lake-studded granitic rocks.

On the southwest, the area is bordered by a fault line scarp with steep faces,
while the northern margin slopes mot-e gradually with no obvious features
indicative of faulting.

Linear -ieatures are common in the bedrock and as a result there are many long,
narrow lakes. Bouldery drift covers much of the surface, but is extremely
thin, and bedrock can be found easily almost everywhere. The area is underlain

.by both Precambrian and Paleozoic strata.

The Sylvia Grinnell I_ake outlet works would be located in an area of gneissic
granite bedrock. This rock is desct-ibed by the Geological Survey of Canada
as pink or grey, v~ell foliated, exhibiting a wide range of grain size within
a single specimen, with an uneven texture best described as interlocking and
inquigranular.

9A ?,- -. -ln-Io



D. Geoloqy Cent’d.——--r- _._. .---—

(~ main d~m and canal would be located in an area of gl~cial drift, under-
lain by quartz-feldspar gneiss, while the powerhouse would be constructed
directly on the quartz-feldspar gneiss. These rocks weather to a buff
CO1OUI-, and have a texture described iis interlocking and inequigranular.
-.. .

E. ‘fidrology

A program of stream flow measurement was undertaken during 1971. This
consisted of continuous flow measurements near the mouth from January to
December, and revealed that virtually no flow was present during the months
of October to Hay.

With a total drainage area of 1170 sq. mi. at the mouth, last year’s mean flow
corresponded to _.82 cfs/mi2. Maximum daily discharge was 10,000 cfs early
in July.

Preliminary hydrologic work indicates that a long term mean flow at the
n-outhof approximately 1200 cfs can be expected. The long term mean annual
flow at the outlet of Sylvia Grinnell Lake is estimated to be 500 cfs.

further flow measurements are to be taken this summer to help firm up our
hydrologic work. As well as flow measurements at the mouth, periodic
-’~surements at the outlet of Sylvia Grinnell Lake will be taken to
,rrelate flows at the outlet with those at Frobisher Bay.

.

F. River Profile—

Sylvia Grinnel Lake is approximately 475’ a.s.l . The water empties into the
river through a narrow channel through a set of rapids and then flows
through a meandering channel to the confluence with the north branch.. From
here, it swings south iind drops through a U-shaped valley for about 10 m{les
to the favoured project area. Here the river dt-ops some 150 ft. in about
4 miles, in a series of rapids. At the outlet to the Bay, there is a
waterfalls which varies from 10 to 40 ft. with the tides in Frobisher Bay.
In most reaches of the river, gravel and coarse sand deposits are abundantly
spread across the channel.

G. Existing Facilities and Structures

The proposed dam site is located about 10 miles north of Frobisher Bay, while
the proposed storage works are thirty miles further north at Sylvia Grinnell

. “Lake. The ne”~rest existing structures or access roads are at Frobisher Bay
townsite.

i“’ .,
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H. Sit$ Plan and General Concept

, It is estimated that a regulated flow of approximately 875 cfs can be” achieved
~ developing 450,000 acre ft. of storage on Sylvia Gt-innell Lake. This

corresponds to about 30 ft. of storage, which could be obtained by either
rzising Sylvia Grinnell Lake, or drawing from bottom storzcje, or any
copbin~tion of both.

.

The preferred site, as envisaged at this time, is as follows:

A 40’ high storage dam would be located about 1 mi . downstream of the”lake
outlet. -
a saddle
1/2 mile
- ..

The main
canyon 9

The spillway would probably consist of a gated ,canal located in
about 1/2 mi. west of the dam, and emptying into the river about
downstream of the dam.

dam would be located 30 miles downstream from the lake in a narrow
miles upstream of Frobisher Bay. A 600 ft. long dam, 89 ft. high

with a crest elevation of about 300 ft. would be required.

The spill flows Wouldbe discharged through either a tunnel or canal spil~way.
Both dams vlould ljkely be of rockfill type.

The water could be diverted around the main dam by an open cut canal excavated
; the rock. The canal will route the water some 10,000 ft. along the top of

The einbankment to the penstock intake. The 1,000 ft. long penstock, either

of steel or wood stave, would drop the water 150 ft. to the powerhouse. For
full development of the river, one or two turbine units would be used to
generate approximately 12 - 15 Ml!with.,yp to 85 x 106 kwh per year available.

The existing generating equipment in Frobisher Bay would likely be maint~ined

as standby and peakin”g in later years. .

.

.1” —-_Problems Relevant to Viability”of the”H~dro ’Site Development——...— .— ————————

A. Environmental.——

The large drawdown which would be required on Sylvia Grinnell Lake for
maximum utilization of the river’s hydro potential Mould likely affect
1 ake flora productivity. As there is a suspected good char run in the
Grinnell River, means of escorting the fish around the canal diversion
and dam would likely have to be incorporated.

Should our ei-t~ineering feasibilities studies indicate the desirability
of developing the area, studies would be undertaken to determine the

effect of t’he development on the environment.

.,
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(
At least. two of the major concerns for the f~asibility of this site, the
magnitude of ~{ater 10SSCS due to freezing in the river section between
Sylvia Grinnell Lake and the main dam, and loc~tion and quantities of
suitable construction materials in the area will be given special

.
consideration.

.
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FORT SIMPSON

.
1. Background

Located on

MacKenzie Rivers

the Mackenzie Highway at

(61°52‘N, 121°23’W), Fat

1804 when it ws establish. as a fur-trading

the junction of the Liard and

Simpson’s history dates back to

centre by the North West Canpany.

It’s present population is very close to 1,000. Parks Canada’s headquarters for

the Nahanni National Park is located in tie community.

Annual electric energy consumption for 1982/83 was 4,768 l%fiand the p~k

load WdS 1.0 MW. Tl_R installed capacity of diesel plant is 5.485 I@. Diesel

fuel mnsumption was about 390,000 gallons.

For the year 1978/79, electrical demm-d was a.lmutthe same at 5,867 P14h.

Heatirg oil consumption in that year was 838,829 gallons – equivalent to 27,700

MWh of electrical demand at the consumer’s lccation assuming reasonable rates of

generation

five times

efficiency. Thus the total heating dmand wuld a~ar. to be abut

the electrical demand.

Order–of–magnitude computations have indicated that the net present value

(in 1983) of fuel consumption to =t the electrical load only over a @iod of

40 years, at a discount rate of five percent, is $17.1 million*. NO estimate is

possible, based on r=dily available data, to assess the ptential benefits of

heating oil substitution.

Over the past twenty

@entials in the area of Fort

yexs, a numkr of studies of hydroelectric

Simpson have been carried out. Several of these

were of the Nahanni River which is now a National Park. Other rivers considered

include the Petitot, a tributary of the Liard, the North Nahami, and the Willow

* Provisional value to he confirmed.

I
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Lake Rivers, both tributaries of the MacKenzie to the north of the cmumnity.

Hwever, in all these cases, long transmission lines muld & necessary and the

net econtic kenefits a~ar unsatisfactory.

The Ccmnission ~ried out a desk study of the area in 1975 and mncluded

that a sndl development on the Trout River, while superior to one on the

Willowlake River - the next best alternative, muld not be competitive with the

existing system until perhaps 1981/82. The scheme considered wuld canprise a

storage control structure at the outlet of Trout Lake ard generating facilities

at Whittaker Falls near the MacKenzie Highway. The transmission line, generally

following the Highway, would be some 130 km in length.

The Cownission’s analysis indicated a possibility of providing a firm

flow of up to 23 m3/sec during the winter. If all of the approximately 20m

head at the Falls could be developed, a mximum centinuous output of 4 F$4wuld

be available. A crude estimte of costs “in

scheme muld cost in the order of $8–9 million

Costs have probably doubled over the last eight

is sufficiently close to justify a nrxe-detailed

1975 prices suggested that the

including the transmission line.

years lmt the order+of–mgnitude

examination.

The Ccxnnission has available for examination (ozalid)

pktography prepared by Burnett Resource Surveys Ltd in 1976.

of 1:2,000 with 2m contours for the developrrmt sites and

contours throughout the area, is available.

2. Study Requirement

copies of aerial

Mapping a{ scales

1:5,000 with 5m

Stdy of the ptential for serving Fort Simpson with a sn-all hydro

developmmt will be li.rnitdto consideration of the Trout Lake/hlittaker Falls

sch~ Only. While it is acknowledged that this project wnuld have sane adverse

environnmtal impacts~ ati these will be noted briefly in the final report, the

Stage I study will be restricted to an analysis of the engineering and cost

aspects only to determine whether a technically feasible and exmomically

!, attractive develo~nt is conceivable.

I
1.

--
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COPPERMINE

.
1. Backgramd

Located at

the Inuit cnmu.mity

the ninth of the Ccppermine River, (N67°50’, W115°05’),

of Cq3pnnine has been a -nent settlanent since the late

1920’ S. The present population is abut 760. The total consumption of electric

energy in 1982/83 was 2,703 MNh, ard the pk load was 580 kW. N2PC supplies

pmer from a diesel installation of 1,975 kW total capacity. Fuel consumption

in 1982/83, for n-eetingthe electric load only ws 171,400 gallons.

Data for 1978/79 indicate that the total electrical demand was 1,999 MNh

while the heating oil consumption %s 304,583 gallons. At reasonable efficiency

levels, this usage

consumer’s location

Fuel-savings

is equivalent to scxns10,000 Mih of electrical demand at the

- akout five times the actual electrical demmd.

canputations have indicated that the net present value

(1983) of total fuel consumption over 40 years for the electrical dmmd. only,

at a discount rate of 5 percent, is $11.5 million*. This value provides an

order–of–magnitude estimate of the capital investment that would be acceptable

for an alternative hydroelectric scheme. Assuming that a 69 kV transmission

line can be constructed at a cost in the order of $60,000/km, one–third bf this

level of investment for example, wuld permit a line of sane 65 Ian to be

constructed leaving $7.6 million or $7,600 p= kW for a total installation of

one mqawatt to serve the electrical load.

~,.e of the hydroelectric studies carried out in the pst have given

consideration to develo~nt of a small plant of this size. The Irqkdow ad

Associates Limited report of January, 1969 identifies six sites on the lower

reaches of the Cqpermine River and presents a mmber of alternative developnat

propsals varying between 23 and 56 rmxjawattsof firm ca~city. A mst estimate

* Provisional value to k confirme~.

1:
I
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($16.8 million) is provided for a partial developmmt of 6.7 MW at the Blmdy

Falls site but it was concluded that such a scheme would not b attractive by
.

canparison with the therml alternative. No other details are providee.

Qprtunities for smll hydro developments on other ‘=tercourses in the

irm-tediatearea do not lmk encouraging. Tkre are no other significant streams

and few lakes of suitable size ad lccation to provide winter storage

capability. Thus a prtial develo~.nt on the main stem

or a storage/diversion type development on one of the

Coppermine (the Rae, Richardson ard Kendall Rivers),

accessible and at considerable distance, muld appar

range of conceivable possibilities.

2. Study Requirement

of the Cop~rmine River

rivers tm the wst of

which are rmt readily

to represent the full

Initially, the Study Tam will assemble all relevant maps and photographs

of the Ccppermine area to search for one or nnre potentially attractive

hydroelectric sites that would be mrth recomoitering. If sites can be found,

the study will concentrate upm assessing tteir technical ard. economic

viability. If other sites cannot be lmated, the study will be devoted to an

analysis of ~tial development schemes on the C@perrnine River that are within

a reasonable distance of the conmunity. A conceptual layout, cost estirr~teand

economic evaluation of tie

For the purposes of

of passible environmsmtal

least-cost solution shall be presented.

this initial recomaissance, no account will be taken

constraints. Hmever, if a potentially attractive

scheme can be defined, the Study

scope of mrk statement, including

a mre-detai led follow–up study.

Team wi11 prepare t.ennsof reference and a

environmental and socio-mnomic aspects, for
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.
1. Backqrcnnd

Rankin Inlet is now a ccmrmnity of close to 1,000 ~ple located at

62°49’Nr 92°05’W on the western shore of Hu3son’s Bay. It is the We of

the regional offices for’ the Keewatin District of the NWI’GovernEnt and is a

key centre for transportation ad comnunication linkages within the area.

The amual consumption of electrical energy in 1.982/83was 6,378 N14h. It

was supplied from a diesel installation 2.7 W utilizing abut 460,000 gallons

of diesel fuel. H~ting oil consumption in 1978/79 (the rrost recent data to

hand) ms 614,839 gallons - equivalent to some 20,300 MNh of electrical energy

assuming reasonable rates of efficiency and close to four”times the electrical

demnd load during the same ~riod.

Order–of–nagnitude calculations have indicated that the net present value

(in 1983) of fuel consumption to meet the electrical load only over a ~iod of

40 years, at a discount rate of 5 percent, is $27.1 million*. This estimate

provides an indication of the level of capital investment that muld be justi-

fied for an hydr=lectric development and transmission line to k ~nomically

ccm~titive. Consideration of the ptential costs and benefits of subst-itution

for all or part of the heatiq load my indicate the viability of a substan-

tially larger developrwt lxt that is a subject for rime-detailed assessment dur-

ing a second study phase should results of the reconnaissance prove encouraging.

Studies of tie ptential for meeticg the needs of this canmunity with a

small hydroelectric project have not ken carried out. Paver surveys spmsored

by the federal governmnt (UMA Group 1980) have dennnstrated the @ential for

hydroel~tr ic develo~nts on the Ferguson and M.aguseRivers to the southwest of

* Provisional value to be confirmd.

.,

~.
I

,,



. . . . .

.

-14-

Rankin Inlet but the schemes considered are all too big and much toc costly to

rank as “@entially-viable”. Nevertheless, the immediate hinterland is r-d
.

generally attractive for hydrodectric development. The reconnaissance survey

should be sufficient to determine whether a potentially economic opportunity

exists. That is the purpose of this study program.

A suggestion has also &n rade that a rrcdest site on one of the four

rivers considered in the UMA, 1980 report could serve rrore than one of the

several communities along this Coastl i.e. Chesterfield Inlet, WlhaleCove ~

Eskimo Point in ad3ition to Rankin Inlet ad ~haps also Baker Lake. Hwever,

the distances btween these ccnmunities are considerable and it is evident that

the cost of the transmission line interconnections alone would exceed any pten-

tial savings in fuel costs over a reasonable economic life. Thus consideration

of such a scheme is excluded, at least until heat load substitution analyses for

one or rroreof the larger ccmnunities indicates that such an option is @en-

tially viable and acceptable.

2. Study Requirment

Initially, the Study Team will assemble m?ips and aerial photographs of

the area inland from Rankin Inlet to assess the ptential for a small hydroelec-

tric development. The ~p study, in conjurrctionwith an hydrologic analysis

based on the methodology descrilxxlin “hhT Water Resources Study”, Acres 1982,

will indicate whether lake storage, pssibly with diversions, cxmld conceivably

provide sufficient water to rmset the winter demnd. It will also demonstrate

whether any suitable head concentrations exist for a development within an accep-

table distance from the ccmmunity. The Diana River, augmented by level control

on either Peter or Diana Lake and pssibly diversion frcm an adjacent catchment,

would appear to be an @ion.

*
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BAKER LAKE

1. Backgrand

Baker Lake is an Inuit cmmunity of 1,017 people located at 64°18’N,

96°03’W on the lake of the same name about 300 kms west of Hu3son’s Bay. It’s

peak electric demand is currently abut 900 kW and the annual.electrical energy

consumption is 3,750 MNh. Electrical energy is s’upplied frcm 2.1 MW of

installed diesel plant.

Up-to-date information on total heating demnd is not readily available.

Between April 1978 and Yich 1979, the cnmnunity used approximately 397,000

gallons of h~dting oil with a ~ equivalent of 13,100 assuming reasomble rates

of consumption efficiency. Since the electrical energy consumption for the same

period is stated to be 2,720 Mih, it wuld appear that the total heating load is

nearly five times the electrical load.

Order-of-mgnitude canputations have indicated that the net present value

(1983) of fuel consumption to =t the electrical demand load only over 40 years

at a discount rate of 5 percent, is $18.6 million*. .

Hydroelectric studies, a~rt from desk amlyses, to identify one or more

sites that could serve tie community of Eaker Lake have not keen canpleted. In

1970, under contract to the Governmnt of Canada, T. Ingledow and Associates

Limited, completed a “POW= S~eY of the Kazan, Dubawnt, Thelon and Hanbury

River Basins, NWI’”. The canmunity of Baker Lake is located at the extreme down-

stream confluence of these rivers which all flow through Baker Lake and thence

through the Cl_Esterfield Inlet into” Hudson’s Bay. Hcwever, the study was

oriented tcwards the assessment of hydro site potentials~ not the location of

suitable ccmmunity-spcif ic -11 hydro develoynts. Recqnizing the transmis-

sion distances involved ati the affordable cost of an =onanically-v iable devel-

ogxmmt, it a~ms probable that the Kazan Falls site is the only alternative

considered in this report that is conceivably attractive.

* Provisional Estimate – to be confirmed
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In March 1980, the LIMA Group completed a similar study for the Dq?artme?nt
.

of Indian and Northern Affairs, of the Fergusonl .Y!guse,Tha-Ame and Thlewiaza

River Basins to the southeast of Baker Lake. Again, hwever, the sites examined

on the Ferguson River (the nearest to Baker Lake) are all considerably larger

than wmld be requird. Together with the cost of access ard a transmission

liner it muld a-r that all of these sites could not be exxmmically viable

to serve this cam-unity alone. A similar study of the Back (ard other) River

Basin(s) to the north of Baker Lake by UMA cmpleted in March 1979, shows the

sarnsclifficulties.

Durirq nnre recent times, IV3X has carried out sane reconnaissance and

desk analysis studies of smaller developments immediately to the north and west

of Baker Lake. Tkse include an un-named river lx?tweenSchultz and Pitz Lakes

with the hydro development lwated to the north of Pitz Lake, only some 25 kms

from Baker Lake, ard the Prince River on the northeast side of the ccmnunity.

Both of these alternatives wauld necessitate the control of additional storage

on natural lakes within the basins. Conceivably, a set of rapids on an un-namd

stream on the north side of the Thelon River, sme 60 km.supstream of Baker Lale

could provide kth reasonable access ad a sufficient concentration of ‘head’ if

sufficient water could be controlled (prhaps including diversions) upstream of

this location. Other sites of the same type may be available in the area.-

2. Study Reyuiremnt

The Study Team will assemble rrepsand aerial @otographs of the area with-

in 100 km or so of J3akerLake. These will be inspected for ptential hydro

sites in the one to five NW range. Hydrologic analyses will be @rried out (uti-

lizing the assessment methodology contained in “W Water Resources Study” March

1982, Acres Consulting Services Ltd.) to estixmte inter availability ad assess

the ptential of molest lake storage for flow a~rrentation. On the basis of

these desk studies,. one or nme sites in the area may be selected for site

reconnaissance.

. ..s4

.-
1
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RAE IAms

1. Backgrm d
.

Rae Lakes is a smll Caniiunityof saw 177 Pple situated almut 150 km

northwest of Yellowknife (64°10‘N, 117°20’W). In 1982/83 the total

electrical energy demnd was 265 14.ihad the peak load, 65 kW. Information on

the heating demnd is not too hand.

Consideration has not ken previously given to the @ential for develop–

irrja smll hydroelectric scheme b met the needs of this cannunity. Mapping

of the area indicates the possibility of mbilizing a SIMll head across a short

diversion between adjacent lakes on the Camsell River system, within a few

kilometers of the comiiunity.

2. Study Requiramnt

The available 1:50,000 mapping, hydrologic data and aerial @otography

will be studied to determine whether a suitable site can be located. If this

activity is successful, the site will be r=onnoitred ard a smll hydro

developmmt studied as for the other communities included herein.

.

.,
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JAKOB DIDDEtlS, ec. drs.

Mr. Diddens received a post-graduate degree in economics from the
Economic University of Ro~terdam, Netherlands. He joined R.L. Walker &
Partners as a founding member In 1972, following more than eleven years-

. of experience in developing countries.

Over the last few years, Mr. Diddens has undertaken several studies in
northern Canada. One concerned alternative sources of energy for

oilfield expansion at Norman Wells, N.W.T. while others have dealt with
the economic comparisons of alternative new generation options for

Tuktoyaktuk, the Yellowknife area, h%itehorse and the Yukon system.

Within the energy sector, Mr. Diddens has studied the potential for

small hydro projects at off–grid locations in Canada, has advised on the
feasibility of and financing requirements for a 2,000 kW rehabilitation
of a hydro project as well as on economic policies and institutional
arrangements for encouraging the development of small hydro potential in

Ontario and Canada. On a larger scale, he took responsibility for the
economic, financial and associated system planning aspects of the firms’

work on the Bay of Fundy tidal power study, the Ffanitoba Eydro Enquiry
and the recently completed Slave River hydroelectric project feasibility

study in association with Dr. Swales. In 1980, he was retained as a

specialist economic advisor on the western Grid study, a major
electrical interconnection and long–term eleccric power transfer in the
prairie provinces. Currently, he is serving’ as economic consultant for

appraisal of a proposed multi–purpose hydroelectric irrigation
development in South America.

Other assignments in Canada involved the study and preparation of
reports on economic development policies in the Maritime provin~es,
industrial development policies in Newfoundland and Labrador and
emplo>aent policies in Saskatchewan.

Overseas, Mr. Diddens led a mission to Indonesia to prepare a draft

agreement in a program of technical assistance concerning regional

development in tJest Irian and participated in a survey of the electric
power/energy sector in Indonesia. He served as senior project

economist, in association with other consultants, in several studies
investigating a hydroelectric project and its associated system
implications in Nepal, a small hydro project in Indonesia,” a road
project in Malawi and irrigation projects in Lesotho and Mozambique.
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He was the project director of a major study in Bangladesh covering
policies, project appraisal and investment programming throughout the

energy sector. This study was performed by an international consortium
of consulting firms (Canada, Italy and USA) and was sponsored by the

Asian Development Bank and the United Nations.Development Program.

In 1971–72, Mr. Diddens took a sabbatical year in England where he was a
Senior Associate at the University of East Anglia. During this year he
lectured in a post–graduate course on economic development and
participated in a mission to Papua–New Guinea at request of the
Australian Government under auspices of the United Nations Development
Program and the World Bank.

Between 1966 and 1971 he was a senior economic consultant with Advisory

Groups fielded by the Harvard University in Liberia, Bangladesh and
Malaysia. He worked on such issues as national and regional development -
planning, natural resource development policies and agreements regarding
foreign investment in mining, forestry and agriculture; and appraisal of
projects in various economic sectors.

During 1964 and 1965 he taught various courses at the Graduate School of
Business Administration of Lima, Peru, under auspices of the Graduate
School of Business of the Stanford University. He also served as

consultant on industrial development projects in Northern Peru. Prior
to this assignment wi~h the University, he worked as advisor on regional
and transport economics with the National Planning Office of Peru and as
consultant on project appraisal to the Institute of Natural Resources’
and the Institute of Agrarian Reform of Peru. Before this period in
Peru he was attached as transport economist to the Economic Commission

of Latin America of the United h’ations in Chile.

Mr. Diddens started his professional career as economist attached to the

office of the Director General of Public h~orks in the Netherlands. He
participated in comparative cost studies of various transport modes, in

studies regarding the coordination of policies for rail, road and water
transport and in studies of the economic feasibility of ports and land

reclamation projects. Subsequently he joined the Institute of Land and
water }!anagement in Wageningen (Netherlands) and worked on economic

aspects of land and water use, land consolidation and rural

reconstruction projects.

October, 1982

t ..*

Location:, Edmonton

.
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JAMES B. KIRCH, P.En~., CO!?SULTINC ENCIN1tKRL T)L1,C, L)?RIC.— —. — —.. —
.

Mr. Hrch i~ a civil engineering graduate of the city and Guilds
College, London, En&land (1954) and a diploma holder in public health
engineering from Imperial college, London (1959). He has been in the
practice of consulting engineering for most of his professional career
and has specialized in the study and planning pha~es of water resources,-
~~a~er SUPPIY and sanitation projects in both Canada and overseas.

In 1972, he was a founding member of R.L. L’alker & Partners Ltd. and
since that time has participated in all of the major assignments carried
out by the firm, generally taking responsibility for. the hydrologic,
hydraulic and environmental aspects. During the period ]980–82, he
assisted Dr. Swales with management of the hydrologic and environmental
study components of the Slave River hydroelectric project and has
assistecl the hlorthern Canada Power Commission with the planning of
hydroelectric project Investigations.

Assignments in Canada have included a national survey of water quality
data users related to ongoing development of the NAQUADAT data bank; an
assessment of the need for storage and retrieval facilities to handle

routine and research chemical quality data on Canadian drinking water
supplies; and a review of volumetric metering trends for trade purposes

in Canada. Mr. Kirch has carried out several flood studies and was
retained in studies on damages to water pollution in Ontario, environ-

mental assessment guidelines for dredging projects in the Great Lakes,

reviev:i of major studies by others and in a survey to assess the availa-
bility and capability of Canadian public and private sector organiza–
tions for prov3ding operational assistance for water and wastewater

systems in developing coun~rfes.

For CID.A and other development assistance agencies, including the World

Bank and the Asian Development Bank, he has carried out sector analyses
and participated in project appraisal. missions in both the water

supply/sanitation and energy sectors in Sierra Leone, Malaysia, Nepal,

Nigeria and’ several Caribbean countries. He also assisted in she
analysis of reservoir filling problems associated with potential
developments on the Euphrates River.

Mr. Kirch spent ten years with the Acres organization, mostly working
overseas as a hydrologist/hydraulic engineer on multi-purpose, river

basin developments in Kenya, Taik’an and East Pakistan (now Bangladesh)
and served as a hydrologic advisor to the \/ater & Power Development

Authority in the latter country as part of a. General Consultancy team.

Prior to that he was with the Ontario Water Resources Commission as a

Sanitary Engineer for two years. His first four years in .Canada

(1956-60) were with the Montreal Engineering Company, principally
working on hydroelectric studies and the planning and design of utill-

ties for the community of Inuvik, N.W.T. Immediate post–graduate

experj.ence was acquired in London with Sir Alexander Gibb and Partners
on water supply and sewerage projects.

October, 1982 Location: Edmonton

R. L. WALKER&PARTNERS LTD. C07;I./riYg .Er:~:n<tvJ ecu’ EI tiK(!VJIJfJ
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M%RTIN C. SI!ILES,Ph.D., P. Eng.

-. Dr. Svm]es graduated as a civil engineer at the University of Sheffield in
the W, where he subsequently earned his Ph.D. in power sources
optimization. He arrived in Canada in 1968 and is a Canadian citizen.

Dr. Shales is a specialist in systems analysis. particularly related to
hydrology, hydraul~es
mathematical rmdels and
planning and operation
systems, reservoir and
irrigation and water
projects.

and electric pcwer - - “systems. He hk” developed
associated computer programs in connection with the
of thermal, hydro and mixed thermal-hydro prover
multi-reservoir operation for power generation,

supply, pumped storage schemes and tidal power

In 1980 he joined R.L. M’a]ker & Partners Ltd. as Resident Ylnager in

Etinton and Study hlanager for the Slave River hydroelectric project
feasibility evaluation until its completion in mid-1982. He was fully
responsible for rmnagcment and coordination of the ten mmponen t
disciplinary studies that contributed to the final feasibility assessment
and was the principal aut})or of the Final Report published by the Alberta
Government. During this period, he also provided assistance to the Alberta
Electric Utilities Planning Council for upgrading their generation planning
model for the provincial electrical system.

More recently, Dr. %ales has been providing on-going assistance to the
Alberta Electric Utilities on further investigation of the Slave River
hydroelectric project and has been working with the Alberta Government to
prepare water resources planning policies for rivers in northern Alberta.”

Dr. SwaIes was anployed by Montreal Engineering (hnpany Ltd. between 1968
and 1980. In 1979 and 1980 he was the Assistant Manager in the Energy
Division, responsible for project rmnagement and business development
Activities. His work included electric generation planning in multi-purpose
developments as part of the Kabul River Basin Study in Afghanistan; advice
to the Pacific Gas and Electric (lrnpany of California on reliability of
design criteria and reserve planning techniques; and advice to the Korean
Ocean Research Institute on tidal power develo~ents along the east coast of
Korea. He also developed an economic commitment and dispatch model for
planning, the operation of mixed hydro–therms] po!ver S375 t~s in order to
improve the operating efficiency of existing hydroelectric and steam
electric power plants for Calgary Power Limited.
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Fran 1976 to 1978 Dr. Swales was a senior engineer in the Generation
Planning nnd Hydrology Department of N’lontrealEngineering. Much of his work
was on assigmlent to Tidal Puwer Consultants Ltd., for whom he developed and
utilized tidal power simulation ~nd optimization rmdels for studies in the .“

-. Bay of Fundy. In addition he worked on power projects and generation and.
operation planning studies for Saskatchewan, NW Brunswick and Newfoundland.
During this period, he worked with R.L. Walker & Partners Ltd., on the
development of a computerized simulation model of the Euphrates River for a
reservoir filling study in Turkey and as an expert reviewer on system
planning practices for the hhnitoba Hydro (Tritsch]er) Inquiry.

Dr. Swales was on assignment to Calgary Power Ltd. during 1971 and 1976,
where he assisted with coordinated generation planning development of
probabilistic generation reliability techniques and the evaluation of
benefits of high voltage interconnections. He also chaired the task force
committee on system reliability studies for the Alberta Electric Utilities
Planning Council.

Dr. Swales h~s published a number of papers on tidal power and on project
rmnagwnent , including “Tidal Paver Development in the Bay of Fundy” which
was presented to the Engineering Institute of Canada in 1978. His paper
entitled “lManaging a Multi-disciplinary Study, The Slave River Ilydro
Feasibility Study” was presented to the Canadian Electrical Association in
March 1983.

August, 1983 Location: Echonton

*
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R.L. WALKER, P.En.g., CONSULTING FNGINEER, MEIC, KSCE, ~iSCE
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Mr. Walker is a civil engineering graduate of the University of British

Columbia (1950). He has been in consulting practice for most of his

professional career, and has had extensive experience in the management

of multi–disciplinary groups involved in the planning, design, and

implementation of water resource related developments, both in Canada

and overseas.

Since 1971 he has been in private practice in Ot-tawa,Canada, and in
1972 initiated the formation of R. L. Walker L Partners Ltd. Personal
assignments during the last decade have included appraisal studies of
overseas projects for CIDA and IBRD; technical reviews of several major

water planning studies on behalf of federal–provincial and international
boards; and state–of–the–art studies of environmental aspects of

dredging practices and status of soil conservation measures as related

to urbanization and other intensive land uses within the Great Lakes

basin.

An ongoing assignment involves the monitoring of a CIDA-sponsored
project to assist the Government of Nepal in establishing a Water and

Energy Resources Commission with broad responsibilities for developing

policies and strategies for these key sectors of its economy. The
project also encompasses the establishment of economic and technical

planning capabilities within the departments responsible for development
of electric power and irrigated agriculture. Other recent assignments

for CIDA have included missions to both China and India to identify and

help prepare projects for Canadian participation in power sector

development. An extensive review of the power sector in Indonesia

included an assessment of Canadian industry capabilities to meet

potential export requirements.
*

In 1979, Mr. Walker took prime responsibility for planning the feasibi–
lity study of the Slave River hydroelectric project and zssisted Alberta
Environment with the engagement of consulting firms to carry out the
detailed work. As Study Director he maintained overall responsibility
for the successful completion of this assignment.

In 1978 and 1979 he had the major responsibility for coordinating

consulting services in respect of a formal inquiry into the practices

and procedures of Manitoba Hydro, a primarily hydroelectric provincial
utility, in the planning and expansion of generation supplies.

From mid–1975 to early 1978 Mr. Walker was.the study coordinator.for the

Management Committee of theTidal Power Review Board with responsibility

for the planning and coordination of the reassessment study of tidal

power developments in the Bay of Fundy.

R. L. VfALKER & PA RTh’ERS LTD. Co)].rulrin~ ~ng;nccrs and Econor~:isIJ
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During the period from 1961 to 1971, Mr. Walker was employed by H.G.

Acres Ltd. and Acres International Ltd., as project engineer, executive
engineer and vice–president. Major domestic assignments during this

period included design of wharf facilities at 13aie Corneau, Quebec; the

control structures for the Red River Floodway, Winnipeg, Manitoba; and
the Intake works and supply tunnel for the Vesterly Water Purification

Plant , Toronto, Ontario. Overseas assignments included a ranking study
of the hydroelectric potential for Guatemala; feasibility studies of

power and irrigation development of the Tana River in Kenya and of a
major power transmission grid link in East Pakistan; and direction of

the water resources division of a general consultancy group assisting
the East Pakistan k’ater and Power Development Authority.

Prior to 1961 he was with Hunting Technical and Exploration Services

Ltd. , and from 1957 through 1959 was” responsible for investigations of
the development potential of various river basins on the island of
Ceylon as well as for technical coordination of other aspects of the
multi–disciplinary resource studies. Subsequent assignments included an
evaluation of the hydroelectric potential of British Honduras; regimen
studies of the stability of Kingston Harbour, Jamaica; and an evaluation

of water resources aspects of development potential of the Valencia
region of Venezuela.

During the years 1953 to 1957 Mr. Walker was employed by the Fraser
River Board, a federal-provincial agency investigating the water
resources potential of the Fraser River in British Columbia. From 1954
through 1957 he was responsible to the Board for management of its
program of studies to investigate the potential for flood control, power
development and navigation improvements and to evaluate the impact of
such developments upon fisheries, agriculture, forestry and other water

use interests.

Following graduation he served briefly as a training officer in roads

and airfields construction at the Royal Canadian School of llilit~ry

Engineering. In late 1950 he accepted appointment as an assistant
engineer with the Drainage and Irrigation Department of the Federation
of Malaya. During the following two years he served in Selangor and
Johore States in the design and supervision of construction of new
irrigation and reclamation projects and in the maintenance of existing
schemes.

March, 1983 Location: Ottawa
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. JOST, Roland X.

.

EDUCATION

1951 B.Eng., Civil Engineering

EXPERIENCE

Since
1982

1951–82

1981-82

1967–81

1971–77

Occupation: Civil Engineer
Birth: 1926
Citizenship: Canadian
Language: English

Nova Scotia Technical College, Nova

Scotia, Canada

LAVALIN – Shawinigan Consultants Inc., Montreal, Quebec, Canada

Operations Manager, Abra-Bago Project: Manila, Philippines

Shawinigan Consultants Inc., Montreal, Quebec, Canada

Operations Manager, Abra Bago Project, Manila, Philippines

Responsible for administration and coordination of an in-house training
program for National Power Corporation personnel through conduct of a Pre-
Feasibility Study of hydro–resources of the Abra River Basin in Northern

Luzon. Provision of guidance and assistance to an in–house feasibility

investigation being performed by staff engineers of National Power

Corporation on the Bago River in-Negros Occidental, Visayas Region.

Shawtlont Newfoundland Lid., St. John’s Newfoundland, Canada

(Seconded from Shawinigan Engineering Co. Ltd.) .

During the period from 1977 to 1981 responsible as Maaager of Engineering

for general engineering work of the company and also served on board of
Directors of ShawMont Newfoundland Limited.

Manager of Engineering

In charge of integrated Civil, Mechanical and Electrical Department in St.

Johnl s, Newfoundland. Working on design and layout of structures and

equipment for hydro and thermal electric developments, industrial plants,
municipal facilities and general civil works. Experience includes pre-

fe,asibility and conceptual investigations, feasibility studies, prelimi-

nary layout studies and evaluations, estimating, planning and drafting of

civil and mechanical aspects of installations, as well as preparation of

specifications and contract documents for construction of facilities and

supply of equipment.
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JOST, Roland M. 2.
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1969–71

1967-69

1964-67

1951-64

1962-64

1959-62

1957-59

1955-57

Senior Civil Engineer

Working on several projects for modification and extension of facilities

of the Newfoundland and Labrador Power Commission system. Also involved

in design and construction of several utility, municipal and industrial

projects for other clients in Newfoundland.

Project Civil Engineer

Working on civil and mechanical design of structures and equipment for the

150 MU Stage 11 extension of the Bay d’Espoir Hydroelectric Power
Development of the Newfoundland and Labrador Power Commission.

Shawmont Newfoundland Limited, Montreal, Quebec, Canada

Senior Design Engineer

Seconded from Shawinigan Engineering for layout and design of the 300 MU
Stage I powerhouse of the Bay d’Espoir Hydroelectric development built for
the Newfoundland and Labrador Power Commission.

The Shawinigan Engineering Company Limited, Montreal, Quebec, Canada

Design Engineer

Employed on various projects including design of substructures for the

reactor building of the Atomic Energy of Canada, Whiteshell Nuclear

Reactor No. 1 in Manitoba.

Project Civil Design Engineer

Worked “on site investigations, layout and design of the Rapide Dee Coeurs

Hydroelectric Development originally proposed by the Shawinigan Water and

Power Company.

Design Engineer

Engaged on design of substructures of the powerhouse at Hydro Quebec’s

660 MU Carillon Development on the Ottawa River and on preparation of

proposals and estimates for various hydroelectric development sites on the
St. Maurice, St. Francis and St. Charles Rivers in Quebec.

Assistant Project Engtneer

In charge of civil layout and design for the Dufferin Falls Hydro

Development of James McLaren Co., Ltd., Buckingham, Quebec.

i’.
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JOST, Roland M. 3.

1951–55 Design Engineer

Engaged with the Shawfnigan Engineering Company Limited on reinforced
. concrete and general civil design for a number of projects including

Alcan’s Peribonka No. 1 Hydroelectric Power Development, St. Maurfce
Chemicals Plant at Varennes, Quebec and the Beechwood 100 MW Hydroelectric
Development in New Brunswick.

ASSOCIATIONS

Order of Engineers of Quebec

Association of Professional Engineers of Newfoundland
Engineering Institute of Canada

*

06.82

,.
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.EARL C. BRUNSDON

Education

Professiona
Association

Experience

University of Manitoba, \’Jinnipeg, Manitoba
B. SC. “CivilEngineering, 1949

Association of Professional Engineers of Manitoba
- Member

1981 to Present - Acres

Staff Engineer, Project Services Department

Responsible for planning and scheduling; cost estimating; and advice on
construction methods and techniques, construction management, and
contract documents. Major projects worked on include

– Limestone 1,100-M!”V’hydroelectric development, Manitoba
- Nipawin 252-MW hydroelectric development, Saskatchewan
- proposed Conawapa 1,500–MW hydroelectric development, Manitoba.

1967 - 1981 BACM Construction and Genstar Construction, Winnipeg, Manitoba
and Calgary, Alberta

1979 Vice-President and Chief Engineer

Responsible for engineering aspects of construction projects and prep-
aration of tender documents. Major projects included

- cement plant, Edmonton, Alberta
- uranium and potash mine buildings, Saskatchewan
- “spillway reconstruction, Great Falls, Ivanitoba
- sp’illwayand dikes, James Bay, Quebec

tender preparation for tunnel and spillway contracts at Dick~on Dam in
Alberta, and Revelstoke Dam and powerhouse in British Columbia.

1975 Division hfianager

Responsible for contract

- copper, lead and zinc
Manitoba

- site development, mine

management.

concentrator

Major projects included

building mmp!ete at Snow Lake,

stripping and pit development for copper mine

at Pickle Lake, Ontario.

1973 Assistant Area Manager

Responsible to Area Manager
included

- Jenpeg generating station,
- Kiskitto Dikes, Manitoba

for contract management. hlajorprojects

Jenpeg, Manitoba

4633 Rev O

“———Tmn—
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Earl G. 13runsdon - 2
.

/ - Ominawin Channel excavation - Manitoba
– tender preparation for Long Spruce generating station, Afanitoba.

1967 Construction Manager

Responsible for contract management. Major projects included

transmission lines; dc line, 230-kV lines, 500-kV line, all in
Manitoba
mine stripping and site preparation, Ruttan Lake, h?anitoba
preliminary contract, Jenpeg Generating Station, Manitoba.

1967 Mannix Construction Co., Calgary, Alberta

1963 Heavy Construction Division Engineer

Responsible to Division Manager for engineering aspects of division
contracts and preparation of tender documents. Major projects included

dam and spillway, Duncan Lake, British Columbia
powerhouse and arch dam, Metaline Falls, Washington
tender preparation for High Arrow Dam, Peace River Spillway in British
Columbia
subway contracts in Toronto and Montreal.

1959 Railroad Division Manager

Responsible for contract management. Major projects included

- 190 miles track construction, Shelter Bay, Quebec
- 56 miles track construction, TWO Harbours, Michigan
- 52 miles railroad grade, Optic – Chisel Lake, Manitoba

*

1955 Estimator

Responsible to Chief Engineer for estimates in all phases of highway,
railroad and heavy construction tenders.

1955 Junior Engineer, Canadian Pacific Railway, l’linnipeg,Manitoba

Responsible to ~ivision and District Engineer for track and building
maintenance and construction.

—-————-—.———..—.—..————. ——_——. .——.————.—— ————. ..——. —.—
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FREDERIC B. CLARIDGE, H..S., P. Eng.

Geotechnical Engineer

.

Fir. Claridge has extensive experience in soil and rock mechanics, founda-

tion engineering and permafrost engineering. During the past 15 years,

he has directed geotechnical activities and provided technical assistance

for major civil engineering projects, including earth and rock structures.
More recently, he has undertaken designs for open pit excavations, waste

dumps and tai]ings retention structures in the mining industr-y. His work

has taken him throughout Canada and the United States, as well as to Norway,

Great Britain, Brazil, Bangladesh, Chile and Ethiopia.

Hr. Claridge has conducted studies on a variety of technical aspects for
proposed pipeline corridors in the Yukon, Northwest Territories and Alaska.

He served as an expert witness on behalf of the pipeline proponent at

public hearings before the National Energy Board, the United States Federal

Power Commission, the Berger Commission, and an Environmental Assessment

and Review Panel from Environment Canada. He is currently assisting in

design reviews for the Alaska Natural Gas Transmission System.

Mr. Claridge recently served as a consultant to an Inquiry in the Province

of Hanitoba which conducted a broad review of hydroelectric projects under-

taken and planned for the development of power along the Nelson and Churchill

River systems. Presently, he is reviewing the geotechnical design aspects

of a proposed hydroelectric complex on the Slave River near the Al’berta-

Northwest Territories border. He is also consulting to a major energy

company on the design of artificial islands to be placed in a river as
access for developing an oil field. In addition to these activities, he

is providing consulting assistance to several mining companies in the dei?ign

of waste dumps in western Canada.
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FREDERIC B. CLARIL)GE M.S., P.Eng.
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. Geotechnical Engineer

(
ECIAL FIELDS OF - Extensive experience in geotechnical engineering

COPIPETENCE applied to earth and rock fill. dams, tunnels,

deep excavation, and other major civil engineering

- .. projects; permafrost engineering and other northern

engineering related work such as terrain mapping and

corridor selection.

EDUCATION

EXPERIENCE

“ t-f.s.in Civil Engineering, specializing in Soil

Hechanics and Foundations, and Engineering Geology,

University of Illinois, 1968.
- B.A.SC. (with Honours) in Civil Engineering, and

3 years towards degree in Applied Geology and

Mining Engineering, University of Toronto, Toronto,

Ontario, 1965.

“ ]977 tO present - president, bmex consultants Ltd.,

Calgary, Alberta

- Consultant to Unified Industries Inc., Washington D.C.

on geotechnical design reviews for Alaska Natural Gas

Transmission System, the facility planned to link

with the Alaska Highway Gas Pipeline through Canada.

Initial studies have included an overview of the

pipeline proponent’s proposed methods for treating

frost heave problems associated with gas transmission at

freezing temperatures.

- Investigations and designs for a series of artificial

islands to be constructed in the Mackenzie River at

Norman \Jells, N.W.T., by Esso Resources Canada.

Related investigations and recommendations for a

pipeline network, foundations of structures placed

on permafrost and a settl ing pond in permafrost. .

- Investigations for and assessment of stability of

large mine waste dumps to be formed at the Kitsault

Mine in northern B.C. (Amax of Canada). Coordinated

program of studying downstream effects of slumping

of dumped waste and effects of sediment transported

down a stream valley and into an ocean fiord.

“ Review of design of a tailings retention dam on

behalf of Codelco Chile at its Andina t-line.

- Route assessment and geotechnical recommendations

for a branch line railway in Northeastern B.C.

(British Columbia Railways).

- Coordination of study of stability and reinforcement

requirements for a high wall at the proposed Line

Creek I-tine, southeastern British Columbia (Crows Nest

Resources Ltd.).
“ Coordination of groundwater investigations program

at Luscar, Alberta open pit Mine (Cardinal River Coals

Ltd.).
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FREDERIC B. CLARIDGE H.S., P.Eng.
.

\

EXrERIENCE CO14T.

.

2 -

. Studies for Foothills Pipe Lines (Yukon) Ltd.
proposed Dempster Lateral gas pipeline, Yukon

and N.W.T. Reports, on route location and slope

designs at major river crossings, measures for drainag:,

buoyancY and erosion controls along route. Assisted
client in preparation of environmental impact

statement and application to National Energy
Board.

. Sub consultant. to Inquiry in Province of Manitoba

reviewing development of.hydro-electric sites in

the Nelson-Churchill River Systems. Presented

testimony during hearing phase.

. Review of slope stability of proposed open pit

mine - Blizzard Uranium project, Kelowna, B.C.

. Final geotechnical report for Trans Alaska oil

pipel inc.

. 1974/77 - Executive Engineer, Klohn Leonoff

Consultants Ltd., Calgary, Alberta.

Feasibility assessments. and preliminary geatechnical

designs for proposed natural gas pipelines in the
Yukon and the MacKenzie Valley, N.W.T. Represented

Foothills Pipe Lines Ltd. at hearings before the

National Energy Board, the United States Federal

Power Commission, an Environmental Assessment

Review Panel and the Berger Commission.

. Project Manager responsible for engineering feasibility

study and cost estimate for on-stream storage and

alternative pumping schemes to supplement the flow

in Fish Creek, Alberta, for Alberta Environment.

. Slope designs of open pits - two in operation and

one proposed pit for Coleman Collieries Ltd.

Also designs and evaluations for waste dump stability-

plant foundations and water retention structure.

. Assessment of slope fai luresand recommendations

for remedial treatments at stream crossings on

existing gas pipeline routes in northern Alberta,

for Alberta Gas Trunk Line Ltd.

. Investigations and designs for t)eavy industrial

foundations for Cominco Ltd., Canadian Kellogg

Ltd., and Foster Wheeler Inc.

. 1968/74 - Senior Geotechnical Engineer, Acres

Consulting Services Ltd., Niagara Falls, ontarlo-

. Coordinated geotechnical studies, designs and con-

struction specifications for a hydro-electric

generating station. Analysis of stability and

settlement of an earth dam founded on soft marine

clay; design of grout curtain and drainage works

for a combined earth fill and concrete dam founded

on pervious limestone; designs and specifications

for rock excavations for a spillway and powerhouse;
< inn- -,-A ~-,.)~t.-r:nfi A-cI~nc fmr = r=ilrnari ClIT.
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FREDERIC B: CLARIDGE M.S., P.Eng. -3-

EXPERIENCE CONT. . Site supervision of construction of earth and rock

fill dykes at the Lower Notch Generating Station

- on the Hontreal Rive”r, Ontario. Investigation

of seepage and slope instability in reservoir.

. Evaluation of rock and water conditions around

an existing deep penstock at the l~ilo Pecanha

power station, Brazil. Recommendations for un-

wavering the penstock, incorporating a separate

drainage tunnel and network of drainage holes.

. Determined rock stress conditions and assisted

with design of tunnel foundations for road/rail

tunnel under the L’el land Canal. Design of ex-

cavations and cofferdams in soft laminated clays.

. Canadian International Development Agency - Design

of transmission tower foundations on 175 KM Ion’g

transmission line in Bangladesh. Investigation,

design and contract documents for crossing of

Jamuna River flood plain.

. Site investigation and designs for earth fill dams

required for storage reservoirs at Binbrook and

Thamesford, Ontario.

. 1967/68 - Post-Graduate stL!df=nt and Research
Assistant, Departments of C-ivil Engineering and

Geology, University of Illinois, Urbana, Illinois.

Recipient of A.E. Cummings Memorial Fellowship.

. Research and design of equipment to measure in

situ properties of ocean sediments.

. 1966 - Engineer, Norwegian Geotechnical lnstitule,
Oslo, Norway.

. Investigations of failures in marine clay slopes.

Field measurements of lateral earth pressures.

. 1965 - Junior Engineer, Caseco Consultants Limited,
Vancouver, B.C.
Site investigations for Mica Dam.

IIRTHDATE L CITIZENSHIP . 1942 - Canadian

.ANGUAGE CAPABILITIES . English, French, working knowledge of Spanish

and Portuguese.

‘PROFESSIONAL MEMBERSHIPS . Associations of Professional Engineers of Alberta

and Ontario.

. Canadian Geotechnical Society.

. International Society for Soil Mechanics and

Foundation Engineering.

I
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EXPERIENCE SUTITI!RY OF F,B, cLARIIXE RELATING TO EARllf}AKIRKS.

(

A) SLOPE STABILITY

-, . Natural slopes, fills, excavations’a-nd~~’astedumps.

Hydro Inquiry -
Manitoba

review of slope designs - channel exca-
\,ations~d earth d~s.

Blizzard uranium mine (B.C.)- footwall
stability.

Kilbom Engticering-
and Noreen Energy
Resources

Crows Nest Resources-Line Creek nine excavation.

pits and waste dumps - existing ~3 and
4 pits, proposed i5 pit.

Coleman Collieries -
(Alta.6 B.C.)

slope designs for major river crossings
for 1200 Km long Dempster LateralGas
Pipeline.

FoothillsPipe -
Lines (Yukon 6
N.W.T.)

slope stability assessmentalong Yukon
portion of Alaska Highway Pipeline.

FoothillsPipe -
Lines (Yukon) “

slope stability assessmentand designs
along IIackenzieValley Pipeline.

FoothillsPipe -
Lines (N.W.T.)

review of stability analysisfor Trans
Alaska Oil Pipeljne.

Arnprior GeneratingStation - slopes i;
reservoir and tailrace,deep excavations
for powerhouse and railway cut, embank-
ment stability.

System Development -
Corporation (Alaska)

Ontario Hydro -

Alberta Gas Trunk -
Line

failing slopes on pipeline route.

Departmentof -
Public Works
Canada (Yukon)

highway embankment.

natural and excavated slopes at Wells.nd
Canal.

St. La\\~enceSea- -
].~yAuthority
(Ontario)

natural slopes on transmission line.Canadian lnterna- -
tional llel~elopment
Agency (Bangladesh)

stability of natural slopes.Norwegian Cwolech- -
nical Institute

.,

L
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llRATNAGE,SEJYAU AND EROSION uNIROL—. —.

.

desi~ns for drainage and erosion controlalong
Mmpstcr Lateral Gas Pipeline,Alaska
Highway Pipeline and Mackenzie Valley
Pipeline.

- FoothillsPipe Lines -

review of drainage control and erosion
protectionalong Trans Alaska Oil Pipeline.

- System Development -
Corporation

- Light Services de -
Eletricidade
(Brazil)

..seepageand piezometric.levels around
buried penstock.

- Ontario Hydro Imder Notch GeneratingStation - remedial
trealment for seepage out of a reservoir.

City of Edmonton - flooding study relating
to sewer backup.

- Canada West h_wrance-

Arnprior GeneratingStation - erosion
control in tailrace and on reservoirslopes.

- Ontario Hydro

- University of
Illinois

seepage research in organic clays.

rate of’seepage of impurities from waste
storage reservoirs.

- Cominco Ltd. (Alta.)-

DAM DESIGN

- Hydro inquiry -
Manitoba

review of series of major dams and related
works constructedor proposed at 12 “
different sites during the past 16 years..

- Northern Canada -
Power Commission
(N.W.T.)

Snare Forks Dam - earth fill.

- Canada Cement
LafarGe (Alta.)

water supply dam - rock fill.

Arnprior Generating Station - earth and
rock fill dam and dykes.

- Ontario Hydro

- Niagara Peninsula -
Conservation
Authority

earth dams (2).

- AJberta
Environment

earth dam
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.

- Cominco Ltd. reservoirsfor containingindustriall(astcs.
(Alberta)

- StanleyAssociates - City of Fort Fklijurray - se~.age containment
Engineering lagoons.

- Caseco Consultants - fiiicaDam.
-

*
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Benjamin /+r-sWHubert
Elbgraphlczjl Htitc%-.

+Ar. t+lx?ft w= ‘Lxjrnid Coa&k, ~P~erta, in 1945 and received his c:u~ eChMIM fhere. After attsm.fr-rg Moum

Royal CoLe Qe “n Cjl@_y and the LJniv@sjfy of Lethbr’tige he gradualc~ f~om the LJnr/Hsify of Albort2 in 1969 wi!h a

EI,SC. with fxmuuri h Zoology.

~nterrn~ the fJntiecsity of )Aanitoba ~ 1970, Mr. Hubert p’.)f Su2d graduate stud}es k-rboreal ecoljgy and wrote a

lhesis for h&,L!.qst#s of sck~r)ce degree on the producfivify and energy requirements of MuW.OX. Mr. Hubert”s field

Sludies were cm)dbcf~d al Truglove Infef WI .D~VCXT lsJarrd, N, WT. His studies there, ~ludi~g the entire waler of

1972-73, c~tribu!ed io if-E iircl K ~sysiem studies, sp~so:~d by the Inlernation Biolog&[ program, which were.
~ordinal~d by ~’. L.C. BILss then of the University of Aloerta.

Graduating “m197:, H&er-f returned to the Northwest Territories as Su@wvsor of Byj Game Management with the

Government Of fh: N-es! Territories. He Lg!er w-aspromoted to Head of \\’idli{e t.f~nagement. He left the Wildlife

%rv.we in 1977 t; ta~e up ~LJIiCS as Executwe secretary to the Northwest Territories ScienCe Ad\,isory B:wd. In

fkt c+a:ity he eker co-oronated or conducted studies and publ$utimscm human p~pu!atcm growth in the Norfh-
west Terrila+s, northern renewabk resources, SUpp& and demand of conven!lcmal energy h the Northwest Ter-

ritories, and more.

His paper with Dr. \V.A, FuC~r on the polenfial O! f~h, fur a~d game m the Northwesl Territories WELSan invi}ed paper

at the 147 AnruA, Mxhg of the Arner”~n Associalign for fk Adw~mc&rnent of .S-cience at Toronto, h January

1981. His search for new methods of integralin~ scientific krtcrwk%~e with the ccxwentiona! wisdom of the general

pJbik at kge and~ parficku northern nalive people to proviSe frx an improved qualrly of life led Huk_t to kave fhe

pubfii servke and estakd:sh Boreal Ecxkgy Services Lid Ckniel of th”~ consulfmg serv”ce includes government,

industry and northern nalive and community groups.

Mr. Hubert’s stud&j bae w to extensive travels ttvoughau[ the Canadwn north as well 2s Akska, Scandinavia and

the U.S.S.R. Ben ~ubarf rind his wife Limda tmd their two sons live in Yebvknife, N.W.T.

— ——— .

Publications:

Hukbfrm B.A. 1974. .E&&&t plod~tkm O! MUSklX 00

NmUF?zSti f)rx& &%KI. ?4.8.c. T&s& Lln@e@y of

Vs’b!%bb. wrni~. *a& w.

Jcr++cI, C. A..D.R. C%y and B A Hubert 1975. lrnmo!i+izin~
and U.ark61@ wk! rnuskoxen m Arcliz Canada. J. W~dL
)@nt. Vd. 39: 112-117.

Hubert, B.A. 1977 PIoduchMy of MLAOX. h: Elks. L.C. (cd).
Truekwe Lowlrmd, Devcm IsJand, Grads: A H@h Arctic
Ecosystem. Et!nxxton. lJniverslty of A15erta press. 736

PO.

Fuikr, W A and B.AI %4erl 1981. Pec@e and Rmew*le
G=gJ,c= ~ tie Wwes! Terrfiomzs: The outbok fof

2001. lnviled pap+ p-eserrtect B! 147 Annual Meet’ng of

Science Advisory Board of
Studies and Publicafiorrs

Pamelm, L.E. 1990. i Crxrt”butti to Ncxlhwe s! Terrllones

Populafon Stutiles, 1061-1961. Screnca Adv:sm_y E=rd
Reporr tdO.1. 71 pp

MeCart, P.J. and J. Den Sesle 1!780. Aqualc Rescwrces m
the Mxthwest Territories, Sciince Advisory Rep@ No. 2.
55 pp.

Dzvk, R. A.. K.J. FMey ane W.J. RKhardswr 1980 The We
Serrl Sl?xs w-xl future management of Arctk t&Irine Marw

rn.sdsin Canadr. S*e Advk+ory Board Reporl No. 3.

Dickn.son, D.M. and T.B. Hermen 1980. Vmagernent d
Some Ty[rttorial )/-~b h the Northwest Terr~[cx&s for
Sustainecf Yields. Sc”~ Adv”~ %ard Reporl No. 4.

71 pp. I

Science Advisory Board

P.spersFrepardlb;aHubeti

Emergy d t% Nc&w$ti.~~~s: a sw=~ ~ pe~Tc*
a.ti Ebctrhl ccmsump’or) 153 PP.

F&, Fur and Gcme b % Ncfiwest Terrilmes. 44 pp.

AAAS 4 Jw)wxy 1981.

White, R.G;, F.L. Bunnd. E. Gsare, T. Si@and and B.A.
Hiibarf 19B1. Un@ates on Arcbc Ranges ii Tundra
Ecosystems: A ComperNwe AnsJysu edrfed by L.C. Bhss.
J.B. crqg, P.W. Heal. J.J. U.we. InlernaltonrslBdo@cal

Pr~am 25 Carnb:k5ge University Press.

Fuller. WA and B.A. Hubert 7981. Frsh. Fur and Game in the
Nm3hwesf Territories: Some Probiems of ad ProspecIs
for bcr eased hanws.ts Inwlerl pm pesented al the
Sympsbm cm Ckum,po& Renewable ReswIccs spcm-
iored by !he Assoc.tit”on of Canaoan Unwersii,es Ior
N&hern Stuci.es &nfi. V,ey 1981.

.

the Northwest Terri~ories
Co-ordinated by l-fufHHI

Scheefer. O. and J. Seckle 1981. Dte!ry HaMs and Nulri-
t“w% Elase 0! Natwe pO>Jk!lOnS of the Northwest Ter-
ritories. Science Advsofy aoard RePorf No. 5. 36 PP.

t4utidIond Liaison Committee. 1980. Cost. Ava&Mrty and
FJutrilionalVaJue 01 Foods mrporlrxt “rntofhe FJocthweslTe{-
ritmies Department of Informaticm. Govemmerd of the
Northwest Tarrilc--=s Yellowimife. 140 W.

.fanz.B.. D.G. HoweII. and A. Serna (h mess) Wind Enelgy m
We ldcxthwestTemkxies.

Ealon. D. [h Ness) fJethytmercu~ h the Aqua!= Envkon-
rnenl of the Nrxthwest Terrlforws.

Membarshlps

Amgr”anAssacia!onfcx the Advancem# o! Science

Arctic lmr?Wte of MxtS America
—4 ,ms’nber bed o! dtieclcrs .

Gmadwr Nature F-atti
Royal Cknxlan Ge~~=’ Socefy
Ndhem tieril~ SOciety

Ekes! Em’q-y Sw-v&a Ltd., Eox 277, Yebwkmifer N,’W.T.A2E23E’#Xd. (-) 673+947 - .
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Clientele of Boreal Ecology Services Ltd-— _.-—.——

Inuit Development Corporation - Ottawa

.
Metis Association of the Northwest Territories - Ye~~owknife

Hunter ‘ & Trappers’ Association - Fort Smith

Northwest Territories Wildlife Service - Yellowknife

Thebacha college - Fort Smith

Dene Nation - Fort Resolution

Pallister Resource Management - Calqary

Science Advisory Board of the Northwest Territories - Yellowknife

Energy, Mines and Resources Canada - Yellowknife

Energy Conservation Branch, Government of the N~rthwest Territories
Yellowknife

Cree Development Corporation – Little Buffalo Lake

.
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ANNEX5

RE: lWI’Pcwer Investigation Prqram – Study Package No......

me following firrnsbv~ b~n invited to submit a progmsal to the Northern
Canada Paver Caunission (the Ccmnission) for engina’ring, economic and environ-
rrental services to fulfill the study requirements defind in the terms of
reference attached hereto:

If you do rmt wish to submit a proposal for the work, please advise the
undersigned without delay. If you intend to submit a proposal, it should be
received at the following address on or kefore........[datel................

Northern Canada Pcxwr Camnission
7909 – 51 Avenue
P.O. Box 5700, Station ‘L’
Edmnton, Alb.:rta
T6C 4J8

m:... . . . . . . . . . . . . . . . .

In submitting your proposal, you are free to fo~ a joint–venture -h any
other firm (=cept those listed ahve) or ti sub-contract wrk to others as you
see fit. Harever, your proposal must explain tie relevant contractual arrange-
ments you propse and identify the responsibilities to be undertaken by each
associate or sub-contractor and, in particularly, the rmthods of study integra–
tion and mmagen-ent pro~sed. If your proposal is accepted, these arrangements
and respmsibilities, including the m-s of those responsible for actual perfor-
rrance of the v.cmk, will be reflected in the Agreement you will k required to
conclude with the Ccnrnission covering the wrk.

~ection of a consultant for this assignment is -ted to cmnpleted by
[date]..... and an Agrcement negotiated without delay. The v.mk should be

cxxnpletedby.....[datel.........

.,
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Proposals received for executing this assignnmt will be evaluated on the
bsis of a pint system , as follows:

a) Work Prcgram and
Study ~~agement 30 mints rraxbmnn

b) Personnel Expzxience 55 pints maximum
c) Study Ex=ution 15 points mximum

Ufier item a), nest pints will be awarded for a clear description of your
proposed program of work and level of effort to achieve the study objective(s).
Urder item b), nrxt of the pints will be awarded for the relevant experience of
the personnel to be assigned to the mrk. Not mxe than ten pints will be
awarded for the firm’s general background _ ience in the areas of study
specialization. Unik2r item c), the mjority of pints will be awarded for a
clear delineation of the mmner in tiich study activities will ke coordinated
and integrated into the preparation of a Final repert.

Any clarification of the terms of reference for this assignmmt may be
referred to the undersigned [or to R.L. Walker & Partners Ltd., 17.drmnton.
(1-403-422-6327)1

Your proposal should contain a section indicating Your estimte of the num–
hers of mm-days of all categories of personnel required to mnplete =ch item
of the scope of work. h itemized budget estimate should also k provided cover-
ing cost of stiff, based on specified tine rates, and all other costs, including
expases for surveys, travel, office services, and other miscellaneous items.
The Camnission muld -t to pay all approved invoices in full on a nrmthly
hsis for both services and acceptable reimlmrsible ex~nses and will advise the
successful consultant on the invoice formt to b adopted. The Cm?nission
intends to hold back the fiml fifteen ~cent of the Agreement price pading
receipt of acceptable final documentation. A draft copy of the Agreement that
tie successful consultant will be required to sign with the Ccrcunissionis
attached for information.

This request for proposals covers one sp=ific activity within a larger
program aimed at the identification of opprtunit ies for hydroelectric develop-
rrent in the Ccrmnission’sservice area. A separate note attachd to this letter
explains scxneaspects of this program which my be of interest to you.

The Ccfrunissiontas appinteil...........................to mmage this
stdy on its behalf and plans to appoint.......................as co-ordinator
to assist the M3nager. This co-ordinator will lx?held responsible for:
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providing the Ccnrnissionwith a recorrmndation for accep-

(’ tance/rejection of the proposals received in response to
this invitation;

obtaining from the relevant authorities all n.=essary lard
and water use authorizations to permit the mrk to procee+;

rrrmitoring progress on the assignrrent,helping to resolve
study difficulties, and establishing reporting and review

.

procedures;

rraintaininga

establishing
appropriate;

prehensive file on the proj=t wrk;

study standards and evaluation criteria as

preparing for the Ccirrnissiona canpsite
report on this, and other studies currently

reviewing all Consultant’s proposals for

rmthly progress
underway;

additional work. -
and prov-iding recommendations to the Ccrnmissionfor accep-
tance, nmlification or rejection of such proposals; and

reviewing all draft reLports with the Consultant for
mnformity with these terms of reference prior to their
finalization.

..,. .
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The

Northern Canada Power Cormnission
Proqram for Identification of Oppcrtunities for Develcyxmnt

of Hydroelectric Facilities

Cm-mission regularly reviews the SCOpe for additional hydroelc~tric
: facilities to serve its larger d~anand ctmtres or pssible fut~e
significant size.

With special funding frcm the F’aieralGovernmnt the Ccrtunission
embarked on a proqram aimed at the identification of such omcrtunities

loads of

has also
to serve

loads in snmll~r,-isolat.edrload centres in it’s service ar~~. The high ast of
diesel fuel used to generate power in these load centres provides a clear incen-
tive to identify opportunities for the developrmnt of economic hydro facilities
or other sources of generation. It my ke noted that many, though not all,
consumers of electric pwer in these carmunities are shielded by various subsidy
programs from the full cost of providing pwer to them.

The Ccmnission intends to prcceed with a numkr of specific studies in a
=refully graduated fashion such that nme detailed and e~nsive investiga-
tions are undertaken only vhen preliminary studies have clearly indicated that
there are sound pros~ts for a project. Such prospects will be judged saund if
the project is deemed likely to & feasible frcxn technical, economic and
financial pints-of-view and acceptable lmth socially and environmmtally.

Wherever there are indications that an hydroelectric develo~nt is
mssible dt when limited site–specific information is available, a recomais-
=ance study my be corrcnissioned~ A reconnaissance will consist of a brief
review of available inforrration and a site inspection visit by experienced
professionals. They will prepare order–of–mgnitude cost estimates for one
or mxe passible optional developments and report briefly on important issues
such as hydrolqy, availability of construction mterials, type of devel-nt
preferred, construction logistics and any significant social and environmmtal
concerns which ITRYbs apparent. In the terms of reference, the Camnission will
provide an order=of-mq~itude indication of the size of “development required
and of the amunt of investment mmey With might be justifid for the cam-unity
in question.

If the reconnaissance study suggests that one or nme developwnts nay be
possible at a cost tiich is approximately equal to or lower than the indicated
kmcfits and that probable social and environmental concerns muld not likelv be
of a nature to fitigate against development, a pre-feasibility study my” k
commissioned. The pre–feasibility study will be desiqned to select a sinqle
preferrdsite (if ~re than one-has =$n identified)-and to.prepare a m~e–
precise cost estimate, in the range of –30 percent of final cost in constant
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pri~es, basti on preliminary layouts and dzsigns tqether with sane field~rk,
although not generally including subsurface drilling. The cost esti~te.~ll
cover all facilities including transmission.

Effort will also be made in pre–feasibility studies to identify and assess
: site–specific social and environmental concerns, to evaluate the implications of
the load characteristics of the relevant mrket and to scrutinize alternative
levels of development.

If a pre–feasibility study d~mnstrates that the pros~ts for a hydro-
electric project are good, a feasibility study or studies my &
ed.

CCmmission–
This study wu}d result in cost estimates with a mrgin of error, in

cmnstant prices, of –15 percent. In mm.t cases, site drilling will be n~es–
sary to support such a cost estimate. The study or studies will cover all tech-
nical, economic and financial aspects in sufficient detail to enable the CcmmiS–
sion to arrive at an investinentd.~ision and will include a socio-econcmic and
environmental assessment statemnts in sufficient detail to be submitted to
regulatory agencies.

The Commission will evaluate the results of each study carefully in order
to direct the limited funds available into study of the more-attractive project
prospects.

.
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Ita_thernCanada Power Corrrnission
“-Hydroelectric Developrent Programs

Request for Propsals

.
Terms of reference for a pre–feasibility study of the hydroelectric @en-

tialat ................. to serve the conufiunity(ies)of..............

1. ExE?Ee

TO execute, at the pre–feasibility level, studies designed to assess the

probable crests and &nefits of developing the hydroelectric ptential at the
................site(s) on the ....................river(s) to serve the cmnnu-

nity(ies) of...........

2. 13ackgrmnd

This section will
relevant previous studies
annexeil to these terms
references ray be viewed.

contain an enmration of, and reference to, all
data and other information. Key information will be
of reference and locations identified where other

3. SCq2efor hydroelectric development

currently the amnunity of........................is served by a diesel
plant with a capacity of......kW. In (last year) the p=k load was.......kWand
the annual generation WS .........Mfi. Mmthly generation varied from.....MWh
in the monthof...... ...to..........min the ~nth of.........(finim~~~m=-
imum)

Considering normal expscted growth of demnd, an approxirfateinstallation

of........kW would likely be appropriate if current demand were to be supplied,
wholly, fran a hydroelectric plant. Considering growth of demand, -ted fuel
Prices and fuel consumption, the presemt value (at a 5 percent real discount

;ate) of 40
19... T’hiS
which could
facilities.

years of fuel replacement muld be abut $........... in prices of
my serve as a preliminary indication of the mximum investment

be justified for such a hydro plant and its associated transmission



. . . . .

A5-7-

\,

.

4.

i)

.

ii )

Scope of the Studies

The consultant will confirm or mdify the suggested level of installa-
tion notd. in the precedirq section, assuming that tie hydroelectric
plant vmuld supply all (if pssible) of the Pwe.r needs in the cormnun–
ity without allowing for a significant change in the Qpe of use of
electric pwer (such as a conversion to electric space heating).
This requires the incorporation of cmununity and site–s~ific
considerations such as likely growth of demand and transmission
losses.

With the requird size of develo~nt in mind, the Consultant shall
prepare one- or nme conceptual- project layouts lxased upon all
available site data and, within one mxth of mxnmncing work, present
to the Canmission a proposed field investigation program that it
cxmsiders to be the minimum essential to satisfy the purpses and
objectives of this study program. Follotiing receipt of approval to
proceed, including receipt of all rx.yessary exploration pxmits
(tiich the Canmission will acquire on behalf of the
Consultant shall execute all approved investigations
of ~lay.

iii) Having acquired all necessaly field information the
refine (or-reject) these layouts for the purpose of

Consultant),the
with the minimum

Consultant shall
prepari~ _-

nent designs, construction ~hedules and developmmt cost estimates
to an accuracy of within –30 percent, expressed in constant 1983
dollars. Particular attention shall be ~id to the site–specific
hydrology, bcal conditions of terrain, pmnafrost, climte and
ice–formtion as well as to the availability of suitable construction
materials. Ha#ever, if pssible, the Ccmnission prefers that the
investigation program not include site drilling at the pre–feasi–
bility study stage. The Consultant should advise the Ctission
without delay if, after an initial site inspection, it cxmsiders site
drilling to be essential to supprt cost estimtes within the
required margin of error.

iv) The consultant will prepare cost estinmtes to a similar degree of
accuracy for the construction of a transmissionline to the community
to be served and its associatedfacilities. The consultantwill seek
advice from the Commission concerningappropriatedesign standards
and relevantcost exp=ience in prepariw his estimte for transm.is–
sion facilities.

. :.*

,,
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v)

vi)*

vii)

viii )

*

**

+

If the site–s~ific conditions warrant, t-he consultant shall also
give consideration to alternative options under which the hydro plant
muld serve a srmller base load and wuld k supplemented by diesel
pwer for the purpose of daily or seasonal Faking. One or mme
alternative levels of installation shall b analyzed, and all ~sts
of the plant and associated transmission facilities shall ~
assembled for the purpose of denmnstrating the relationship between
the level of developnmt and its ~onanic &nefit/cost ratio
(express&i in present–wrth terms, 1983 dollars).

At the upper end of the scale the Consultant will, if practical,
estimte the probable cost of developing a larger hydr~lectric
station, so that consideration can be given to suppling new loads for
electric power such as arise frcm both residential and governmmt/
camnercial building space heating as wll as from other oil–replace-
mat activities.

The consultant will estimte the additional community load to be
served if a naximum electric ~netration is obtained and shall
estimte the cost of hydroelectric plant and associated transmission
facilities to serve this load. In addition, the consultant shall
analyze, describe, and estimte +_he nature and size of investment
required to prepare the residences, buildings and other facilities
for such naximum use of electric -r including the installation of
all necessary equipment and facilities. Appropriate sampling techni-
ques to establish the mture and cost of the mnversion to electric
use shall be used, when pssible. Due consideration shall be given
to the reliability aspect and to the extent to tiich it muld k
necessary to maintain stand-by facilities, either centralize or
decentralized. In addition, the consultant shall analyze the need or
desirability of energy conservation measures including, kt ~t
limited to, insulation of buildings and residences.

The consultant will provide estin=tes of the nrmthly generation A
peak capacity of the plant options considered for kth an average
year and a dry year (95 percent probability) and shall provide such
additional information on output variations as is pssible with the
available hydrologic data base.

The consultant shall estimte the expected kxmefits of replacing the
existing diesel facility by a hydro piant (ht shall not consider the
option of a larger plant than required to serve the load under
current use patterns)**. A distinction shall be rrde between

This item will k included for one or two studies only, where
appropriate to local conditions, to provide an initial analysis of
probable costs, knefits and implications.

Optional, if it= vi) is deleted.
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kmefits deriving frcin fuel replacawnt and other knefits. me
consideration shall also be given to a pssible loss of h=nefits due,
for example, to a loss of (ptential) of unrecovered mste heat. T’he
Canmission will supply the consultant with indices of future fuel
prices.

ix) The consultant will identify significant ptential socio-=onoimic and
enviromntal concerns which my arise from construction of the hydro–
electric station and its associated transmission facilities. This
identification will k based upon available published information, a
reconnaissance survey of the areas likely to be affected and shall
include a comprehensive discussion cmvering the pssible facilities
with canm.nity leaders and other knowledgeable local people as w1l
as with relevant governmnt officials. The consultant will suggest
vays of minimizing these concerns and shall provide an indication of
the cost of mitigative m.asures that nay be necessary (to the extent
that these costs have not been incorpxated into the project cost
estirrates).

x) Notwithstanding the specificity of the foregoing scope items, the
Consultant shall plan his wrk program to provide the Camnission, at
minimum cost, with a sound justification for either retaini~ the
developmmt for further study at the full feasibility amlysis level
or rejecting it as not =onomic under existing forecast
circumstances.

5. Schedule

The consultant will initiate his vmrk without delay irmwtiiate fo~owing

the canpletion of contract negotiationswith the Canmissionand shall ccmplete
the study, with submissionof a final report, in draft, tithin ...............
mnths.

6 Reports

The consultant will submit brief nmthly reports summarizing all activi-
ties and ex~nses (includirq time) incurred to date. At the request of the
Canmission, progress yzillbe reviewed ~riodically, with Mr. ..............

. . . . . . . . copies of each
final report will be required
draft will be needed for review

nn-khly progress report will be required. The
in ........ copies, but only .... copies of the
purposes.

--
,,


