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SYNOPSIS

This paper presents the Proposed Policy for Water and Sanitation Services
for communities in the Northwest Territories. This policy is intended to
be o guide in estahlishing acceptable water supply, water delivery, scwage
collection and sewage and garbage disposal facllities for the 60 estabhlished
communities in the Northwest Territories.

The level of water and sanitation services provided in a particular community
is generally based on population. However, other factors’such as cost of
present servicing, physical characteristics of the site and possible future
growth also have considerable bearing on the type of service provided. The
levels of service prouposed are:

1. No Service: generally in communities with less than 50 residents.
2. Trucked Service: generally in communities from 50 to 150 residents.
3. Partial System: incorporating a water supply main, trucked water

delivery and sewage pump-out and a sewage treatment facllity compatible
with current legislation., Generally this would be for communities
from 150 to 700 residents.

4, Complete System: a conventional piped system incorporating an adequate
sewage disposal facility. Generally this would be for communities
with populations greater than 700 residen;s.

Rates and quotas are established which make adequate water supply and sewage
disposal economically feasible for all residents of the Northwest Territories.

Appendices forming part of the proposed policy forecast the capital and
operation and maintenance expenditures required in cach community to bring

the level of water and sanitation service in the Northwest territories up to
levels acceptable to residents, public health officials and government agencles

responsible for enforcing current Land Use and Northern Inland Waters Legislation.
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INTRODUCTION

POLICY FOR THE PROVISION OF WATER AND SANITATION SERVICIS IN THE NORTHWEST

TERRITORLES

AIM

The aim of this paper is to present a revised policy and program for water
supply and sewage and garbage disposal in the Northwest Territories,
for inclusion in the Federal - Territorial Financial Agreements commencing

April 1, 1973.

BACKGROUND

Throughout Canada water supply as well as sewage and garbage disposal are
considered a local matter and as such a provincial matter under the BNA
Act. Provinces in turn pass this responsibility on to the municipal level
of local government. In many instances, however, Provinces assist by
providing loan funds for major water and sewer projects.

While delegating the responsibility for water and sanitation services to
local authorities, provinces retain the responsiblity for related legislation

in the interests of public health.

In southern Canada.problems unique to the Arctic Regions such as a severe
climate, permafrost, and isolation do not present a problem in the provision
of adequate water and sanitation services.

Smaller southern rommunities (Populations up to B0O) unlike their northern
counterparts generally use wells to tap ground water supplies and solve their
sewage disposal problems through a system of septic tanks and field tile or
lagoons. This system, common throughout southern Canada, generally functions
well and remains a viable solution until communities reach a substantial size.
The northern or Arctic community is less fortunate. Without ground water as a
convenient supply, and with permafrost precluding the use of septic tanks and
field tile disposal systems, water supply and sanitation problems emerge on the
northern scene at a much earlier stage of community growth. Ways do exist to
overcome these problems but they are relatively expensive.

The majority of northern communities continue to operate under a primitive
water and sanitation system, Water for domestic use is delivered by vehicle,
waste water is allowed to drain directly on the ground adjacent to the
dwellings, and sewage is picked up in plastic bags. Often the latter are
deposited outside the residence to await the collection vehicle. Breakage
frequently occurs, with the result that the areas adjacent to the home are
usually dangerously contaminated. (See Appendix A - Department of Health
and Welfare Reports.)
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While recognizing this generally prevalent substandard level of water and
sanitation servicing throughout the Northwest Territorics, improvements and
upgrading of the basic vehicle delivery and collectior systems are taking

place. The program of continuing improvement has resulted from a number

of formal restatements of policy by the Inter-Departmental Committee on Federale
Territorfal Financial Relations. :

1962 Policy

The {nitial statement of policy by the committee took place in 1962. This
provided for certain assistance to unorganized communities in the Northwest
Territories. The policy made no provision for assistance to municipalities.

The policy as contained in the Committee's report of 1962 provided for the
following:

(a) The Federal Government would pay 100% of the capital and operating
costs to service {ts own installations Including Crown Owned housing,

(b) The Federal Government would pay 50% of the capital and operating costs
to service Indians and Eskimos with the balance payable by the
Indians or Eskimos themselves, or from Federal Welfare funds to the
extent that the people themselves were unable to pay.

(c) The Territorial Government would pay 50% of the capital and operating
costs to service everyone not covered by (a) and (b) with the balance
paid by the users or from Territorial Welfare funds to the extent that

the users are unable to pay.

(d) These subsidies by the Federal and Territorial Governments would be
reduced to whatever extent necessary to ensure that the annual cost
to an average user of a piped water and sewerage system does not
fall below $150 per year and to an average user of a trucked or similar
system below $50. In very high cost areas the cost to the consumer
could, of course, be well above $150 and $50, despite the application
of the 50%Z subsidy.

(e) Users would pay for internal plumbing systems and for connections to
piped systems where necessary. :

Implementation of the 1962 Policy

The basic difficulty in implementing the 1962 policy resulted from the
diversity of the communities involved and from the extremely low levels of
income of their inhabitants. In brief, the difficulty in distinguishing
between ethnic groups, whites, Indians, Metis and Eskimos comblned with the
general inability of the majority of people to pay cven'a small part of the
capital and operating costs of water and sanitation servicing, hampered the
full implementation of the 1962 policy.




While the intent of the 1962 policy statcment was conmendable, for practical
reasons it could not be implemented. TIts hasic principles nevertheless
were used under varying circumstances. Although inadequate, the policy
provided the necessary experience for the development of a revised policy
statement in 1967,

1967 Policy

The policy which is presently used as a general gulde was flrst presented
in 1967 and was contained in the Report of the Lnter-Departmental Committee
on Federal-Territorial Financial Relations of that year. It was to have
corrected the deficiencies which appcared in the 1962 policy statement.

The 1967 policy provides for the following: (quotc)

(a; The Government of the Northwest Territories shall assume the
responsibility for the provision of water supply and sewage disposal
services to communities below the tree line in the Northwest
Territories.

(b) The Federal Government shall assume the responsibility for the
provision of water supply and sewage disposal services to coumunities
above the tree line in the Northwest Territories, until it becomes
practical to turn over this responsibility to the Northwest
Territorial Government through an amendment to the 5-year agreement
or through a later 5-year agreement,

(c) In all cases, these services will be provided in the most economical
marner possible and the selection of the appropriate system shall
be governed by the principle that the monthly amortization of the
capital cost shall not exceed the monthly opcrating costs.

d) Notwithstanding the intent to provide these services in the most
economical way, the minimum system design standards shall be based on
water quantities of 10 gpallons per capita per day for dwellings
not provided with pressure systems, and 40 galinns per capita per day
for those provided with pressure systems. The minimum acceptable secwage
disposal system shall consist of pick-up by plastic bag or can. These
minima shall also be maxima where economics dictate,

(e) Insofar as 1s possible, systems shall be operated by local authorities
who shall collect all revenue and provide for the continued operation
of the systems in the normal way. As socon as practicable, ownership
shall be transferred to properly constituted authority for a nominal
sum.




(f)
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(h)
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In all communities where water supply and sewage disposal services are
provided under this policy, the responsihble government shall provide
for, and shall finance the following minimum services:

(1) The pick-up and disposal of sewage in plastic bags or cans as a
tree service trom 411 dwellingy in the community requiring this
service.

(2) The provision of water points throughout the community from which
water may be drawn at no charge by community residents. Quantities
drawn from water points should be limited to 10 gallons per
capita per day for private use only. Water points should be so
distributed within the community so that cach dwelling will be
within 500 feet of a point,

(3) The provision of a water delivery service for the delivery
of minimum quantities of water at the incremental cost. "Minimum
quantities” for this purpose shall be taken as 180 gallons per
dwelling per week and the charge shall be $5 per month unless
the service can be provided for less. Thig $5 represents simply
the added cost of making the delivery and does not cover the share
of total overhead costs of the system which could be attributed
to such deliveries.

Apart from the above, the consumers shall pay for the operating costs
of any service provided. Rates for the purpose shall be established
in the normal manner all users paying their proportionate share of the
costs. It may be necessary for any given system, particularly a

piped system, to charge slightly less than the actual operating costs
at the outset in order to encourage more consumers. Rates should be
set, however, so as to balance costs at least within 5 years of start
up in communities generally and within 2 to 3 years in the case of
municipalities.

In circumstances where it is economic to install piped services,

the responsible povernment shall bear the capftal cost of the

major facilities required, but consumers will be called upon to pay

for the services fronting thelir property, should the 50-50 cost

sharing formula outlined in paragraph (c) so demand. Extensions to
existing piped systems should be treated in the same manner, the
extension being paid for by those whose property is thereby served

or made capable of being served. Some modification of this principle
may be necessary from time to time because of local circumstances but
it 1s sugpested that a capital charge averaging not less than $10 per
foot front always be levied on fronting property for extensions, unless
it can be clearly shown that the actual cost pro-rated across all the
property scrved is less. :
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) Services developed under this policy shall be developed for the benefit
of all members of any community, Particular care must he taken to
avoid the appearance of special treatment being granted to any sector
of the community. (end of quote)

A program for the construction, operation, and maintenance of the facilities
required in the Northwest Territories over a 5-year period, commencing April 1,
1967 with Federal and Territorial cost shares was appended to the basic

policy statement.

Implementation of the 1967 Policy

The 1967 policy corrected a number of deficiencies present in the previous
policy statement however 1t was quickly recognized that due to the rapidly
evolving northern scene the policy would soon require updating.

In the years following 1967 the previous format of a S-year Federal -

Territorial Financial Agreement was dropped in favour of a 2-year agreement,

and since 1969, a yearly agreement. This forrat shift had a tendency to cloud
the status of the 1967 water and sewer policy. Also, the process of

delegation of responsibility from the Federal to Territorial Governments
proceeded at a rapid rate after 1967. This further invalidated basic assumptions
put forward in the 1967 policy.

The Territorial Government since 1970 has assumed the total responsibility for
the provision of water and sanitation services throughout the Northwest
Territories. The "above" and '"below" the tree line division of responsibility
between the Federal and Territorial and Governments has been dropped.

The efforts of the 1967 policy to establish minimum system design standards

for water and sewer services throughout the Northwest Territories was again

found to be economically impossible. The goals of 10 gallons per capita

per day for dwellings without pressure gystems and 40 gallons per capita per
day for those with pressure systems were for the most part seldom realized.

In the majority of instances inadequate supplies of water combined with in-
adequate vehicle delivery equipment has precluded the possibility of providing
the water delivery quotas stated. The problem of inadequate water storage
facilities within dwellings has been corrected to a considerable degree

through the successful implementation of a program which will provide most homes
with 200 or 250 gallon storage tanks by the end of 1973,

The low income level of the majority of the population was a basic difficulty
encountered in implementing the 1962 policy. This has remained a2 major
stumbling block in the 1967 (present) policy as well. The bulk of the
consumers remain unable or unwilling to pay the full operating cost of the
various water and sanitation systems on which they rely.
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The propused minimum service system for a community, that of constructing
several water points throughout residential areas, proved to be operationally
impractical and had to be abandoned as a system concept, It has been found
necessary to congider the minimum system to be vehicle delivery of water

to each dwelling unit. The quantity and frequency of water delivery has been
dependent upon the avatlahility of water and the capabiliry of the delivery
equipment.

While the minimum quantities, 180 gallons per dwelling per week established in
the present policy (1967), in the majority of instances, have not been met,
this basic objective of 800 gallons per dwelling per month {s still considered
to be an absolute minimum requirement under any criteria. Every effort must
be made to ensure systems are developed capable of supplying these quantities.

Notwithstanding the above minimum requirements and the necessity of seeing
that these are met, the problems of the diversity of communities in the N.W.T.
and their own particular servicing problems, has emerged as an important
factor when establishing any servicing criteria. The latter applies not only
to water, but to sewage and garbage servicing as well, The new policy
endeavours to accommodate this aspect.

Since the adoption of the 1967 policy, it has become increasingly evident

that the previously established minimum sanitation services are now no

longer satisfactory for the majority of N.W.T. communities. This applies
particularly to discharge of waste water from dwellings directly on the

ground adjacent to the building and to the common mishandling of bagged sewage
by depositing the bags on the ground outside the dwelling to await the
collection vehicle. As indicated previously, this often'results in breakage
and serious contamination of the ground around the homes. This situation is
undoubtedly producing public health problems. Proof of this can be found by
comparing public health statistics from northern communities with those of
southern Canada. One of the main objectives of the proposed policy is to
upgrade the minimum level of sanitation servicing for a significant percentage
of N.W.T. communities. Specifically this will involve a shift from the common
norn described above to a level involving individual sewage and waste water

pumpout tanks for all dwellings within specified communities or, where appropriate

a full piped system.

The problems or difficulties in assessing costs to be charged for services
supplied from expensive systems already developed, e.g. Frobisher Bay was

not resolved, as hoped, by the 1967 policy. Analysis of costs proved users
could not be expected to pay their proportion of the costs associated with

utilizing these systems.

With reference to circumstances where it was deemed economically feasible to
install piped services to reduce overall system costs (both capital and
operational) the ability to pay has often negated the possibility of recovering
capital charges levied on fronting property held under title by individuals.
The policy being proposed endeavours to establish criteria for resolving this

question. .
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The criterfa governing the lcvel of servicing to he provided for cach community

in the N.W.T, {is detailed in the body of the proposed 1973 policy and comprises
factors ranging from growth potential, to present population, economic viability,
availability of a water supply, and general geographic and topographic parametars.

AN

The objectives and guldellnes of tlds new Vater and Sewer Policy for the N.W.T.
are Intended to reflect the growing awareness and concern of all Canadians
in matters relating to pollution control and environmental management.

Specifically it is intended that this new Policy will be {nstrumental in providing
the communities of the N.W.T, with a standard of servicing compatible with
guidelines such as were contalned in the Federal Cabinet's Document of

June 8, 1972 approving a program of control and abatement of pollution

resulting from Federal Government operations,

It 18 also intended that {t will be a step toward {nsuring that the communities

of the N,W.T. meet established environmental and pollution control standards as
proposed by such Federal agencies as the Department of the Environment, Department
of Fisheries and such Acts as the Northern Inland Waters '‘Act, and The

Territorial Lands Act,
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PROPOSED WATER AND SANITATION POLICY FOR THE NORTHWEST TERRITORIES (1973)

i, DEFINITIONS

1.1 DOMESTIC RESINDENCE - a self-contained dwelling unit. This includes
private residences and staff louses where the residence is operated
by the owner for the housing of his cmployees and Is not intended
to be revenue-producing.

1.2 COMMERCTAL ESTABLISHMENT - a structure or a self-contained portion
of a structure which Is used for business or revenue producing
purposes or by non-profit organizations that are not institutions as

defined herein,

1.3 INSTITUTION - a hospital, school, hostel, church or religious
institution other than a Covermment establishment.

1.4 GOVERNMENT ESTABLISHMENT - a structure or a self-contained portion of
a structure owned, leased, or accupied by the Federal Covernment, the
Territorial Covernment, a Municipal Government, or a Crown Corporation.

1.5 ECONOMIC RATE - the rate charged to commercial establishments,
i1 institutions and government establishments for water and sanitation
services. This rate is also charged to domestic residences when the
quota as established herein is exceeded. This rate is based on the
actual operation and maintenance costs incurred in the distribution
of water and the collection of secwage and garbage.

1.6 DESIGNATED SFRVICE AREA - the area designated for provision of water
and sanitation services. The extent of this area shall be determined
by either the Territorial Government municipality owning the system with
the agreement of the Territorial Government.

1.7  SANITATION SERVICE - the removal and disposal of garbage and sewage.
1.8 WATER SERVICE - the obtaining and delivery of potable water.

1.9 VEHICLE WATER DELIVERY - the delivery of water by means other than a
piped system.

1.10 CONTRACTOR - for the purpose of this policy, a contractor is an
individual, co-op or company that has an agreement with the
Government of the Northwest Territories, or a municipality to provide
water and sanitation service within a designated service area.

Page 1 o 7




1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

2.1
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WET-BAG SEWAGE - sewage collected by means other than pump out tanks
or a piped system.

PUMP-QUT SEWAGE - sewage collected by means of a pump and vehicle from a
gewage holding tank.

PARTTIAL SYSTEM - a piped water system from a source of water to a
centrally located water treatment plant, and a sewage disposal facility
compatible with current legislation. In instances where a major user
such as a school or nursing station is connected to the baslc partial
system, it may be deemed desirable to construct a sewage outfall line
or force main to the treatment facility.

COMPLETE SYSTEM - a system incorporating all features of a partial system,
with the addition of a piped water supply and sewage collection system
to individual residences, establishments and institutions.

MAIN WATER TRUNK LINE - a water line from the water source to the water
treatment plant. Also, any maln water supply line from the treatment
plant to a main distribution point or points for laterals within the
community, That is, a line whose main function is to transport

water for further distribution and not to serve individual consumers
directly,

MAIN SEWER TRUNK LINE - an outfall line or pressure sewer line linking
a collection point or points for lateral sewers with a sewage treatment
facility and on which no direct building connections are made.

LATERAL WATER LINE - a water line originating at a main water trunk
line designed to service individual units or subdivision areas.

LATERAL SEWER LINE - a sewage line designed to collect sewage from a sub-
division or sub-division area into which individuals may discharge sewage.

FORCED GROWTH - the provision to meet non-discretionary increases

in the quantity of service the program properly ought to provide
because of such things as the growth in size of the client "population"
for the service. These incrcases would do no more than maintain

the quality of service at present levels.

WATER _AND SANITATION PROBLEMS

Few settlements have adequate systems for the supply of water and
disposal of wastes. Appendix A is a list of some recent studies done
by the Department of National Health and Welfare which describe in
detail the hazards of present operations and the need for corrective
action. Two examples of these reports are attached to Appendix A.

Page 2 of 7
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2.2

2.3

2.4

2.5

2.6

3.3

3.4
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During the winters with extreme cold and high winds it is very
difficult to obtain and deliver water., The choice i{s between wheeled
vehicles which require roads and frequent snow removal, and tracked
equipment which is expensive to buy, slow to operate, and difficult to
maintain,

Depending on the size and location of the settlement, a piped water

system in comparison with vehicle water deljvery {s relatively inexpensive
to operate and reliable, On the other hand the initial capital outlay is

high.

Without piped disposal or a system including individual sewage holding
tanks and vehicle collection, waste water runs onto the ground and
sewage disposal consists of plastic bag pickup. The waste water f[reezes
under houses in the winter, pollutes the settlement in the spring and
melts the permafrost during the summer.

Sewage and garbage decays very slowly in the Arctic. Pollution is
long lasting and conventional Southern Canadian approaches to water
supply and sanitation are usually not successful.

Brief outlines of communities representing the diversity of problems
assoclated with the provision of water and sanitation services are
presented in Appendix B, The sample comminities were selected on the
basis of the following criteria: population, geographic locatton,
existing and proposed water and sanitation system.

WATER AND SANITATION SYSTEMS

Appendix C lists the proposed minimum system for each community.

Population is taken as a base factor in deciding the level of service
and type of equipment to be provided to each community. However other
factors such as cost of present servicing, physical characteristics of
the size and possible growth of the community are also considered.

In scttlements with less than 50 residents, no services will be provided.
These settlements are large camps and each of the 10 or so households
will be expected to provide its own services.

With due consideration to the other factors as outlined in Clause 3.2,
in settlements with populations of 50 to 150 people, some form of
household water and sanitation service will be provided. Where

provided by the Government of the Northwest Territories, it will consist
of a tractor and two wagons; one with a tank for water and the other

for garbage and sewage bag pickup.

Page 3 of 7
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3.6

3.7

3.8

3.9

3.10

3.11

3.12
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With due consideration to the other factors as outlined in Clausc 3.2,
in settlements with populations of 150 to 700 people, vehicles for
water and sanitation services will be provided., A partial system

with sewage pump-out tanks will be considered the minimum facilities

in a rettlement of this size., This system will be designed to be
compatibie with a compiete system should expanslon be necessary in the
future. In some cases in settlements of this size, total systems may be
installed depending on factors as presented in 3.2. Appendix I is a
proposed construction schedule,

In settlements of 700 or more people, piped systems will be construct-

ed In accordance with feasibility studies. Such feasibility studies
will take into consideration both social and economic factors such as

the initial capital cost of piped systems compared with the cost of
non-piped services; sanitation and environmental advantages or disadvant-
ages of a plped system as opposed to dellvery services (emphasizing
public health congsiderations) and the projected development of the
community as such development relates to the need for municipal services.
Such a study will be carried out two years in advance of the beginning
of construction to allow for a re-alignment of priorities if necessary
due to social, environmental, or forced prowth situations.

Water and sewage holding tanks are an effective method of improving
health standards. The Territorial Government will make available

water tanks free of charge on application to all domestic residences
located in designated service areas. In communities where sewage pump-
out tanks are considered to be the minimum level of service, sewage
pump-out tanks for domestic resldences will also be made available free

of charge on application.

A1l establishments except as provided in Clause 3.7 must be provided
with water tanks and sewer pump-out tanks at the owner's or occupants
expense before delivery and pickup service is provided. These tanks
must be of a design approved by the Government of the Northwest
Territories.

Appendix E indicates the cost of complete and partial syétems.

In non-tax based communities where it i{s decemed desirable to install
piped services, the Government of the Northwest Territories shall bear
the cost of the facilities required. User rates shall be charged in
accordance with Clause 6.5.

The Territorial Government will pay for the construction of main water

and sewer trunk lines in tax-base municipalities. This includes the
initial cost of a reservoir if required, a water intake line, pumphouse
and treatment facilities, sewage l1ift station and outfall line, and

sewage treatment facilities, as well as the expansion of same necessitated

by forced growth.

In tax-based municipalities any lateral extensions are the responsibllity
of the City, Town or Village concerned. The Territorial Government

will continue to assist in the financing of lateral extensions by
providing repayable debenture loans.

Page 4 of 7
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4.1

4,2

5.1

5.2

6.1

6.2
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Water and sewer systems shall be operated by the Municipalities as
soon as they have developed adequate staff and abilities to handle the
systems.  The municipality will be expected to offset the operating
costys of the system through the user rates charged.

WATER=-MINIMUM SERVICE

Notwithstanding the minimum service levels established in clauses

3.1, 3.2, 3.3, 3.4 and 3.5 for varfous categorlies of settlements, a
minf{mum level of water delivery service will be 800 gallons per dwelling
per month.

Due to the location of some scttlements and their lack of a year-round
water supply source, it may be economically and physically impractical
to have water delivery service during certain periods of the year,,
In these settlements ice delivery shall be provided free of charge to
domestic residences by the Government of the Northwest Territories.

SANITATION - MINIMUM SERVICE

Notwithstanding the minimum service levels established in clauses 3.1,
3.2, 3.3, 3.4 and 3.5 it is the policy of the Territorial Government

to have wet hag sewage pickup 4 times per week, weekly pump-out of sewage
tanks from all domestic residences in a community and weekly dry garbage
pickup, in non-tax based communities.

In tax-based communities, the frequency of sanitation service shall be
at the discretion of the local municipal authorities.

RATES AND QUOTAS

It 1s th2 policy of the Territorial Government to provide minimum
water, sewer and garbage services within designated service areas at an
equalized rate throughout the Territories to the residents for their
household use, and to assist {nstitutions in this regard. To this

end, for water delivery service and sewer and garbage services in non
tax-base communities the Territorial Government will pay the difference
between the economic rate and the rate set in Clauses 6.3, 6.4 and

6.5 directly to the contractor. All other establishments will pay the
economic rate for water delivery and sewer and garbage services.

In tax-based communities, the Territorial Government will pdy in the
form of a grant, the difference between the economic rate and the

rates set in clause 6.3, 6.4 and 6.5 for vchicle water delivery service
and sewage pumpout service only.

Page 5 of 7




6.3

6.4

6.5

6.6

6.7

6.8

Vehicle water delivery service to domestic residences and institutions
will be provided on the basis of:

1)  $5.00 per month for 800 gallons or any portion thereof; plus

11) $5.00 per month for any portion of 400 gallons in excess of
800 gallons; plus

111) the economic rate for any amount in excess of 1200 gallons per
month. Water provided {n excess of 1200 gallons per month will be
subject to community needs, the available supply of water, and the

“capacity of the delivery service.

Sewage pump-out service will be provided to domestic residences
and institutions on the basis of:

1)  §5.00 per month for 800 gallons or any portion thereof; plus

11) $5.00 per month for any portion of 400 gallons in excess of
800 gallons; plus

111) the economic rate for any amount in excess of 1200 gallons per
month. Sewage pump-out service in excess of 1200 gallons per
month will be subject to community needs and existing capacity

of facilities.

Where piped water and sewage services have not been turned over to a
municipality by the Government of the Northwest Territories, the

piped water and sewer service shall be provided to domestic residences
and institutions on the basis of:

1)  a maximum charge of $15.00 per unit per month based on a quota

of 40 gallons per person per day.
11) if this quota is exceeded, the economic rate will be charged.

All water delivery systems shall be metered in order that a complete
record of water consumption may be obtained, and charges may be levied
for consumption above the quotas established in clauses 6.3 and 6.5

or for buildings other than those specified in Clauses 6,1.

Garbage and wet-bag sewage from domestic residences and institutions
in non-tax based communities shall be paid for by the Government of
the Northwest Territories and services shall be provided in accordance
with the schedule in Clause 5,1, All other establishments will pay
the economic rate. In tax-based communities these services will be

a financial responsibility of the municipality.

In settlements where water and sewer service is the direct responsibility
of the Territorial Covernment, the contractor shall invoice domestie
resldences and institutions which have exceeded the quota as

established in Clauses 6.3, 6.4, 6.5 and commercial and government
establishments directly for their share, and will invoice the Government
of the Northwest Territories for the balance in accordance with

Clause 7.2.

Page 6 of 7
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7. CONTRACTING - WATER SANITATION AND SEWAGE PUMP-OUT SERVICES IN
SETTLEMENTS OTHER THAN TAX-BASED COMMUNITIES

7.1 It is the policy of the Territorial Government to contract for the
provision of water delivery, sewage pump-out services, wet-bag scwage
plekup, and gatbage collection. This 15 done to encourage the growth
of local business.

7.2  For invoicing purposes the Contractor will keep a list of water
quantities delivered, sewage quantities pumped out, and wet bag sewage
and garbage pickup for each building. This list and the invoice for
the balance due as outlined in Clause 6.8 duly certified by the Contractor
and approved by the Settlement or Hamlet Council must be submitted to
the Government of the Northwest Territories for payment, '

Page 7 of 7
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APPENDTIX A

INVENTORY OF REPORTS ON WATER SUPPLIES, SEWAGE AND GARBAGE DISPO?AL IN.N.W, T. ;”.
Prepared by National Department of Health and. Welfare '

TITLE OF REPORT  DATE OF REPORT .

Environmental Sanitation Survey of the Community of Rankin Inlet September 1969

Menorandum Concerning Fnvironmental Engineering and Water Pollution
Survey, Frobisher Bay, N.W.T. November 1969

Sewage Disposal and River Pollution, Norman Wells January 1970
Sanitation - Norman Wells January 1970
Sewage Disposal, Holman, N,U,T. February 1970
Sewage Disposal, Pelly Bay, N.W.T, February 1970
Scwage Disposal, Spence Bay February 1970
Sewage Disposal, Cambridge Bay, N.W,T, April 1970
Sewage Disposal, Resolute Bay, N.W.T. April 1970
Sewage and Garbage Disposal, Fort Franklin April 1970
Water Supply, Fort Franklin April 1970
Sewage and Carbage Disposal, Inuvik, N.W.,T. April 1970

Sewage and Garbage Disposal, Fort Good Hope, N.W.T. April 1970
Water Supply, Fort Good Hope April 1970
Sewage and Garbage Disposal, Aklavik April 1970
Water Supply, Aklavik, N.W.T. April 1970
Sewage and Garbage Disposal, Tuktoyaktuk, N.W.T. April 1970
Sanitation - Tuktoyaktuk, N.¥.T. April 1970

Outbreak of Gastroenteritis, Rae, N.W.T.
Sewage Disposal, Yellowknife, N.W.T.
Water Supply, Yellowknife, N.W.T,

Preliminary Report re Sewage Disposal - Vale Island Site, Hay River,

N.W.T.

Supplementary Report Environmental Sanitation Survey of Community

of Rankin Inlet

Report on Environmental Sanitation Survey of the Community of

Baker Lake

May 1970
May 1970
May 1970

June 1970
July 1970

July 1970

l Water Supply, Lnuvik April 1970
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 TITLE OF REPORT

* . DATE OF REPORT *

Report on Environmental Sanitation Survey of Eskimo Point
Report on Envirommental Sanitation Survey - Chenterfield Inlet
Nufsance Grounds, Hay River, N.W.T.

Sanitallon Pine Potat, N.W.T.

Preliminary Report re Water Supply Pine Point Mines Ltd.,
Pine Point, N.W.T.

Town of Fort Smith Sewage Lagoon

Turbidity - Color Study of Water, ﬁay River, N.W.T.
Sanitation, Cambridge Bay, N.W.T.

Report re Water Source -~ Sachs Harbour

Yellowknife Correctional Camp Sewage Treatment Plant
Hamlet of Pine Point Sewage Lagoon System

Rankin Inlet - Community Planning (Rough Draft)

July 1970

August 1970
August 1970
August 1970

August 1970
September 1970
October 1970
October 1970
November 1970
February 1971
March 1971
November 1972




TYPICAL REPORTS
Water Supplies, Sewage and Garbage Disposal

As Prepared by
National Department of Health and Welfare
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REPORT RE SEVAGE DISPOSAL
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PELLY ARV HLT.
SUMMARY

Pelly Bay is a communily of 230 peopl: iocated on o rocky

lacation on the shorc of the Arctic Ocean. The peaple are
relatively industrious and are cmployed gainfuliy in hunting,
trapping, fisning and dskinmno nandicrafts. The nmain objection

to the site 15 tine fact that it cannot be supplied vy ships

or barges, and air freight from Yellowknife ic expensive (17¢/iv}).

As with the otiher small arctic comnunities, the nroblaems
associated with the safe disposal of sewane cre very Jifficult.,
In this settlement, this will Lo cspecially difficuly i
residences surround and tnen pollute tihe lake whien is located
in the midale of the community.

Sugqestions for the preparation of o plan fer a settiement,
which allows for the eventua! construction of a gqravity systen
of sewers, was made in our report of May 13, 1966, In addition,
sugnestions were made for the incation of the hicalth Ceager,
Department of Hational Health and Welfare, in order to nrevent
sewage from this building becoming a nroblen., It is apparent
that these suqgestions are not being followed,

15TRODUCTION

Peily Bay is o small settlement located in the east shore of )
Peiiy Bay, wiich is on the Atlontic side of Loothia Peninsula, ‘
It is 120 miltes cast of Spence bLay, 390 miles cost of Camoridqge

tay arnd 229 miles northeast of Yellowknife., 1t is a very old
settlement visited by early expiorers, The first mission was

2uilt tnere in 1537 by Rev. Father Henry,

The population consists of 167 Esikimo and five people fronm
"outside", two teachers (one o lay sister of the micsion),
two missionaries (the priest is an advisor and secretary-
trcasurer .of the Eskimo Cooperative), and a lay dispeanser of
medicine (a9 lay sister of the mission),
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h. In the Cventud) sawerage systam, sewaaqe Lrcatarnt could e
provided in a scptic tanik and Gisciaraed by araviiy cituer
to Lake F, (e swall ane 590 ft couth aor Lake o, or to the i

4 |

drainage course froaw Loke F ta the ocean.,
5. Aaration and ctiovination trieatments of scwane arce
impractical in viaw of the remoteness of this satticment and
the conscyuent lack of supervision of these operations, The
high,rcal cost of pover is also significant with respect to
agraiion, :

FECOMMENDATI OitS

l, The plan for the community snould he reviscd s¢ that an
cconomical qravity sysiem ofF scwers may be constructad cvcn‘ually
|

2, A study should e made te determine the best and least
expensive lonq-range soluticn to tae probiem created by the .
soil and lake pollution by scwane from the heaitih center, '
school ard teacherauqe building, und the teacher's and lay '
dispenser's residence., Tne following alternatives are possible

uith preference in arder neomed.

(i) Move the huzalth station and tcacher's and lay Jispeaser's
residence to locatians ciose to tne sciou!l, preferaviy on the
flat lend of the drzinage divide wnich s 250 ft norcnvwcet of

the school, Anr cconomical and safe ccweraud s5y5teln tay be
constructad on the Kujaard juk River side of ihe Giviue, if

the healih stavion and the resic.nee oriicing were iocatesd on )
the divide,effluent From (he sawercqe system of these buildings

could flow vy gqravity, ncwcever, effluent from the school septic
tonk would require puaping to thns system, ‘ . ‘

e ~—-—~

i) Ceoastruct a scucraqe system to serve these buildings in

cir existing locoticrs,

- - : S . . c e

{iii) Make provisicns for haulina ail sewage from these buildings.
K I

P

rl |

"/‘ ""'1.-.

J.M. Crdhinge, P. Eng.

kenional Enging
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REPORT RL SEWAGE DISPOSAL

SPLUCY Ay, N.ow, T,

SUNHARY

Spence Bay i< o smali scris
Peninsula, Sewaqe dissosal §r v

stablishments, with the crcapiion of ¢ ing stacion,
cause poliution of tne qrount in =o¢ vicinity. nis 1S a
serious public heaith hazard neceusc peontc walk through this
poliution and children play ie it,

cment oa the west shore of Boothia

-
3

onae Tederar ang territorial
S

An incxpensive qravity scwer stem for thic setilement is
possible and tne plans Tor ¢ ticment sihould be revised
so that this construction is into :on"iderntion. The
need for this and the cconon nas whicn would result
if systems of water maine ;nc sewars were constructed in @
common boxing are containcd in renorts by tuis office dated
Hay 22, 1963 and Hay 30, i30é. The most rccent plan of the
townsite does nnt incorporatc these suqghesticns,

INTRODUCTION

Spence Bay is locatcd on the west shore of Boothia Feninsula,
313 miles vast of Canmbridge and /ol miles nortneast of
Yellowknife., Tne popuiation 79, or whicen 345 arc Eskimo.
rnost of the buildinge have bHee sretryctee since 1963, Sce
Photo No. | of our report dated May 22, 1563,

There is a power plant with t(snree 40 AYA GHEC dicsel-clectric [
qenerators as well os a 15 KYA unis, Viere are two 1,500 ,
barrel and one 3,000-barce! o0i! storaac tanks. \

The settlement is served oy scheduicd flights of a twin-

‘ engine Otter,Supplics are shipped vown the Mackenzie River by
barges from iHay River and then by ocean-qcinag barges and ships
from Tuktoyartuk., buildirng motérials are trucked to Yullouknlfe
and from therce they are trenspored by HKrrcules aircraft in
winter.
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Until the last five yecars, the natives lived in iqloos or

half tents and shacks made from packina cascs ano scrap lumber, '
which werc packed around with snow in winter. However, in |
recent years they have been supplicd with fifty small one- f
and two-bedroom houses., Fucel oil is supplied also.

FEDERAL INVOLVEMENT

D.N.H. & W, Nursing Station - A four-bed and onc-crib estab- l
lishment with two nurses in residence and a day staff consisting
of a housekeeper, carctaker and community health worker.

R.C.M.P, Office ~ An office with a corporal and two constables,
who live in separate family residences (three altogether), and
a special constable (local Eskimo),

TERRITORIAL IHVOLVEMENT

A two-classroom school and administration office.

Eight individual family residences to serve an cdministrator,
clerk, two teachers, a socia! decvelopment officer, an
industrial development officer, and a power plant operator,

Fifty small, one- and two-bedroom residences which are rented
to natives and their families, These were supplied by the
D.I.A, ¢ N.D., and turned over to the N.W.T. administration,

OTHER

The Hudson's Bay Co. operates a store and fur trading post,
There is a onc-family residence for the enployees. The R.C.
mission maintains a small church-residence approximately
1,000 ft south of the settlement. The Angliccn mission
maintains church and residence buildings, which have been
vacant in rccent years,

CURRENT PRACTICE

Hursing Station

The best sewerage system in the settlement serves the nursing
station, which has a piped water supply system. The building
contains a flush toilet, bath, two wash basins, and a janitor's
sink in the dispensary secction, and a kitchen sink, flush
toilet, bath and wash basin in the residential section.
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The sewerane system consists of a 900 imp gal aluminum septic
tank and a 350 imp gal efflucent tank and 3 érain to the occan.
The effluent is emptied cutomaticaily by tne opening of an
electrically-operated, spring-iocaded, butterfly valve., The
valve is actuated by an Aquastat pressure conirol, which is
set to dischargqe 200 gul ot a time. The Jroin consists of

a 250 ft long, 2 in copper pipc, wiich discharges directliy
into the bay, The pipec is contained in a 6 in X 6 in woud
pboxing with Styrofoam insulation, Wnen the cfflucent is dis-
charged, the pipe is neated with a Pyrotenax heating coole,

3.5 watts per ft.

In winter, the effluent discnarges to the ice surface in an
untravellcd location., A heavy drift of snow Rad accumulated
near the outlet as a result of some packing boxes which had
been piled nearby. Tne efrluent dicsappears uwnrnoticed into
the snowdrift, which also serves to protect the end of tie
pipe from the effects of the freczing winds., iio odor was
noticeable at the time of inspection, and local people stated
that there had been no problem for several veears,

Up until May, 1966 the odor from the effluent and its sprecad
on the ice for some distance around was a aifficult problem,
However, this difficulty has becen solved by (1) maintaining

the septic tank at room temperature, and {(2) restricting the
effluent flow by snow blocks originally, and by a snow drift
at the present time,

GOVERNMENTAL OFFICES AND RESIDENCES (federal and territorial)

There is a standard type of scwerage system for the eight
governmental officecs and emplcocyces' residences, which have
internal plunbing systems. Toilet sewage is collected in
bags and hauleda to the nuisance grounds toqether with the
qarbage. Wet wastes are collected in single-compartment,
250 imp cal stecl tanks” and the cffluent is disposed of to
the ground in the immediate vicinity.

The four governmental cmployees' residences, which do not
nave internal plumbing systems, and the rental housing for
natives, wnich is owned by the N.W.T., contains a kitchen
sink, the wastes from which flow either under or beside the
buildings. Toilet sewage is collected in plastic bags and
hauled away.

The nuisance qground is approximately | 1/2 miles to the north
of the settlement.

- 6 ft X 4 ft X 2 ft steel oil tanks.
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OTHER RESIDENCES

Sewaqe from other residences (missions and H.B.C.) is handlcd
much as is the casc with the notive nousing, however the wet
wastes from the H.B.C. residence scep away tirough the sand
soil to the sca without surfacing on the ground.

JOILET SEWAGE .

Toilet sewage from all builgings except the nursina station

is contained in plastic bags. These are loid outsida for

removal together with the qarbage colicction. The bags are

subject to breakage as o result of a variety of circumstances
including freezing to the arnund, tearing by dogs and ravens, '
rinpinng on sharp objects, etc. As a result, there is gross
pollution of the ground in the scttlement such as on the roads,
pathways, and children's playgrounds,

CONCLUSIONS

1. The soil in the vicinity of all &uildings, except the

nursing station, is being poliuted by the gischarqge of wet

wastes from kitchens and bathrooms, not including toilet

wastes., in the case of the qovernmental offices and employces'’
residences, this is particularly serious because tiere is so J
much water uscd. The soil is5s also contaminated by toilet

wastes when the bags in whicih they arc contained break.

2. A system of gravity sewers serving all governmental
offices and employces' residences would be incxpensive and
very simple to construct and operate. The sewage could be
collected at the lowest building along the line (R.C.M.P.)
in a septic tank, and the effluent piped to the sca, which
is approximately 50 ft distant.

3. The septic tank would provide nrimary treatnent (renoval
of solids and scum), which would be acdequate. This would not
preclude additional treatment at a future date if this is con-
sidered to be necessary.

4, i1f a system of water moins were contained in the boxing,
together with the sewers, then water cou'd de pined throughout
the settlement with considerable financial savings being
effected., The water system of the aursing station could be
used to supnly water for the whole system. The piped water
viculd be subject to less contemination than the present hauled
water supply. A sum of $25,700 has been bsudgetied for a water
supply system for the yecar 1970-71, althougn tne proposcd
system has not been planncc s vyet.




5. An additional bencfit to Le outaincd by aaving a cysten
of water mains is the ready avaiiuwaility of water for fire

figqhtinag. The existing system of houling water requires so
much time during the carly phascs of fire that it would be

usceless for stopping o fire in any of the buiidings in this
community.

6. The community plan does not take into account the need
for adequate drainaqge of spilled wet wastes and runoff water,
and the need for a system of qravity sewers to serve the
community eventually,

7. The scttliement location . will necd to be improved by hauling
in gravel fill to even out the rock around. Otherwise, con-
sideration should be given to i1ow the sctticnent might grow,

or else be relocated, The economics of the arca for a scttle-
ment of this size is another matter for consideration,

8. There is inadequate protection of the ground, shore, etc.
from the possible effects of spiliagqe of oil irom the oil
tanks.

RECOMMENDATIONS

I. The community plan should be reconsidered taking into
account the neecd to serve the whole community with o sewerage
system, This should include a long-ranqe pnlan,

2. A sewerage system to serve all gqovernmental office and
employces' residences shouid be constructed as soon a3 it can
be designed and constructed. |t snould serve the nursing
station, and the nursing station system should be retained

in case of a brecakdown.

3. In order to effect economy and supply safer water, a system
of water mains extending from :h¢ nursing station system should
be enclosed in the boxing together with the sewers.,

4, 0il storage tanks should be surrounded with oil-tight
reservoirs so that 100% of the contcnis would be retained in
the event of spillage. {t is liwkecly that thecse will need to
be concrecte.

]
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J.W. Greinge, P. Eng.
Regional Enginecr




APPENDIX B

Outlines of Sample Communities
In the Northwest Territories
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I PHOTOS TAKEN AT SAMPLE COM T'NITIES Page 2

1. View of Frobisher Bay
depicting eastern
I Arctic terrain.

—— R L o i T A &% et B

2. Section of utilidor -
Inuvik.

3. Vehicle collecting
sewage - Frobisher Bay.
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4. Water delivery -
Frobisher Bay,

5. Children playing
near sewage - Arctic
Bay.

6. Sewage trucks dis-
charging sewage at
comminuter station
Frobisher Bay.
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INUVIK

INUVIK REGION

POPULATION

.. Historical . o . 1 o7 . Projected* .’
1956 | ree | 1966 | 2em ] 1976 | . 1981
Town Under | 1248 | 2060 | 2672 . | 3400 . | 4050
Construction T L S R T .

*Based on projections of Statistics Canada Data.

Note: These projections do not account for possible 'boom' growth due to
resource, pipeline or highway activities. Recent reports indicate
the possibility of a population boom growth to 10,000 by 1976.

DESCRIPTION OF COMMUNITY

Inuvik is located on the northern most reaches of the tree line on the east
side of the Mackenzie River Delta, 125 miles north of the Arctic Circle. The
Town was built between 1955 and 1961 as the worlds first truely modern

Arctic Town. It was designed not only as a base for development and admin-
istration but as a center to bring education, medical care and new opportunity
to the people of the western Arctic.

. The town has retail outlets one would expect to find in any southern community

of comparable size. Prices are somewhat higher particularly for fresh produce
which must be flown in from Whitehorse or Edmonton.

The only regular year-round transportation to Inuvik is by air. A round trip
from Edmonton costs $300. During the brief summer shipping season (2 1/2
months) barges supply Tnuvik with the bulk of its staple supplies. The recent
construction activity on the Dempster Highway will provide access to Inuvik
through the Yukon--probably in the next year or two.

Inuvik 1s mainly a government service center. Employment is, therefore, largely

in the health, education, welfare and administrative ficlds and the necessary
service industries, Recent oil and gas activity in the area has led to sub-
stantial growth in the resource service industries based in Inuvik.

The Town is located in the continuous permafrost zonc with solls varying from
clean gravel to fine-gralned silts with a high Ice content making it necessary
to place all buildings on piles.
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INCOME

The average per capita income in Inuvik according to a survey conducted for
the period October 1, 1969 to September 30, 1970 was $1498 per capita. Table 1
attached to this appendix gilves a breakdown of incomes. :

EXISTING MUNIC1PAL SERVICES

Power is supplied by Northern Canada Power Commission diesel generating units
at the following rates: 1 - 10 kwh $3.00 (minimum), 21 - 100 kwh $0.071/kwh,

over 100 kwh §0.045/kwh.

Water supply to the town {s from a small lake augmented by water . from the

east channel of the Mackenzie River. Distribution to most of the residents is
by utilidors (above ground insulated boxes containing water and sewer mains).
Water is supplied to the consumers at a flat rate of $10 per month with the
Territorlal Government subsidy to the operators (N.C.P.C.) making up the
balance of the operating costs. Trucked delivery of water is provided for $5
per month,

Sewage disposal is in a lagoon located adjacent to the residential area of "

town. The present lagoon is overloaded and needs to: be moved further from the

*

residential areas.

Garbage collection and disposal is presencly costing the Town $43,500 per year,
Disposal is in an open pit northwest of Town. .

PROPOSED MUNICIPAL SERVICES

The existing water supply. water and sewage biped systems and sbwége lagoon
are overloaded and require immediate ‘upgrading. Two recent reports by an
engineering consultant on various aspects of thc system estimate that the

‘immediate costs would be in the order of 2 mtl]ion dollars. If future growth

occurs (as expected), an additional 2.8 million'dollars will be required to
provide adequate service .to'a population of 7,500 to 10,000 people.

PUBLISHED STUDIES

Inuvik has been the subject of hundreds of studies from its inception as a -
new Town. However, studies completed recently sum up and update the reports
insofar as the Proposed Water and Sanitation Policy is concerned.

Water 'and Sewage System Analysis, Town of Inuvik prepared for |
the Northern Canada Power Commission, January 1973, by Associated
Engineering Services Ltd.

Field Survey and Report on Secwerage; Inuvik, N.W.T. prepared .
for Environment Canada, January 1973, by A93001ated Engineering
Services Ltd.




-

FORT McPHERSON

INUVIK REGION

'POPULATION
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Note: 1In 1971, 68% were below 21 years of age.

" DESCRIPTION:OF COMMUNITY

Fort McPherson is located on the east bank of the Peel River about 30 miles.
from the junction of the Peel and Mackenzie Rivers, about 80 miles south-west

of TInuvik.

The community is served by light aircraft on a year round basis and by river
barge during the shipping season, Fort McPherson’ will have highway access
when the Dempster highway is comple:ed.

Employment within the community 1is mainly restrtctcd to government agency
employment such as power utility operation. water and sewage service, and
garbage pickup. There is a local craft’ shop that provides some commercial
income plus some trapping in the area. , Social assistance is required in

the community.

The soils in the area are composed of 0 to 3 feet of silty clays underlain
with shale bedrock. Continuous permafrost conditions prevail 1 to 4 feet
below the ground surface.

SETTLEMENT INCOME

Average per capita income in Fort McPherson for the 12-month period, October
1969 to September 1970 was $635/capita. A breakdown of incomes for persons
14 years of age and over is given in Table 1 attached to this appendix.

'+ More recent statistics are not yet available, however indications are that

this low level of per capita income has not changed significantly.

EXISTING MUNICIPAL SERVICES | ,

Electricity is supplied to the community by the Northern Canada Power
Commission by means of local diesel powered generators. Power rates are
12 cents per kwh. ‘




l

The water source for this community is a lake located 1/2 mile from the

built up area., Water is pumped via a utilidor to a treatment plant (presently
undersized) and storage facility within the settlement, Water is distributed via
utilidor to the limited serviced area of the settlement and via tank rruck

to the unserviced area,

Sewage is collected via utilidor in the limited serviced area and piped to a
small lake adjacent to the settlement that acts quite effectively as a sewage
lagoon. .

Dry garbage and wet bag sewage (from unserviced area) is picked up by

truck on a regular bhasis and taken to a dump located about 1/2 mile from the
built up area. This dump will snon be abandoned and a highway borrow pit 2
miles from Fort McPherson will be used as the new dump.

The water and sewer systems are presently operating at or beyond their
capacities and will require significant expansion to accommodate any extension
of the system,

PROPOSED MUNICIPAL SERVICES

Under the proposed Water and Sanitation Policy municipal services in Fort
McPherson will be upgraded to meet current demands and the utilidor system

will be expanded into the large unserviced area of the community. A recent

1972 joint report by an engineering consulting firm and a Town planning firm*
estimated that expenditures in Fort McPherson would be approximately $1,400,000
(including engineering and contingencies) to provide the required level of service.

*Utility Study: Settlement of Fort McPherson, Prepared for the Department of
Public Works, Government of the Northwest Territorles, March 1972; Associated
Engineering Services Ltd., Makale Holloway and Associates Ltd.
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FORT RESOLUTION

FORT SMITH REGION

POPULATION |

L Historical - o . ?fpjecﬁedﬁl T
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*Based on projections of Statistics Canada Data and projections of Town Planning
Consultant. '
|

DESCRIPTION OF THE COMMUNITY l

Fort Resolut{on was established in 1786 and is one of the oldest established
communities in Northwest Territories. It {s located on a penninsula on the
south shore of Creat Slave Lake. The community is presently served by an
all weather road from Hay River and Pine Point and by weekly flights from
Hay River and Fort Smith.

Employment within the community is available on a limited scale in lumbering
trapping, hunting and fishing. Some handicraft work is done. In 1966 there
were 72 people employed out of a total population of 628,

The soils in the area are organic silts and sands underlain with limestone.
Discontinuous permafrost exists in the area with an active layer of about |
4 feet.

SETTLEMENT INCOME

The average per capita income in Fort Resolution for the 12 month period,
October 1969 to September 1970, was 1005 per capita. A breakdown of incomes
for all residents 14 years of age and over is given in Table 1 attached to
this appendix.

EXISTING MUNICIPAL SERVICES ‘

Hydro electric power is supplied by the Northern Canada Power Commission to
Fort Resolution by a line from Pine Point. Rates are 22 cents per kwh for
low consumption and 5 cents per kwh for large users.

Water is supplied from Great Slave Lake via a recently completed water intake
line to a pumphouse and storage tanks from whence it is distributed by truck
to consumers. Water quality is very poor in the summer months due to the




silty nature of the lake adjacent to the mouth of the Slave River. A
water treatment plant is required.

Since the community is located in the southern most part of the Territories,

limited sewage disposal by outdoor privies and septic tanks is common. There
{s some wet bag sewage plek-up hy truck and a limited numher of pumpout tanks
are also in use. Garbage is collected by truck and dumped along with sewage

in an old gravel pit approximately one mile from Town.

PROPOSED MUNICIPAL SERVICES

Under the Proposed Water and Sanitation Policy, Fort Resolution would be
provided with a partial piped water and sewage system and a sewage treatment
facility (probably a lagoon) to meet the requirements of the Northern Inland
Waters Act. An update of costs prescnted in a feasibllity study done by a
consulting firm indicates the cost of such a program to be in the order of
$820,000.
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RANKIN INLET

KEEWATIN REGION

POPULATION

_ Historical o . Projected*’ - -
1956 | 1961 | s | 1o | aere . | 11
m | | a2 Cse6. | . 10 | 100

*Baged on projections of Statistics Canada Data

DESCRIPTION OF COMMUNITY

Rankin Inlet is 1nvche Keewatin District of the Northwest Territories. It
is located on a bay on the West Coast of Hudsons Bay 280 miles north of
Churchill Manitoba and 680 miles east of Yellowknife.

The community has an airstrip adequate for DC3's and uses an ice airstrip in
the winter that can accommodate Hercules aircraft. The shipping season is
from August to October. During this time regular shipments are received
from Churchill and Montreal. A well developed road system exists within the
community and extends beyond the built up area to local gravel pits and
lakes. ,

Employment in the community is predominantly government oriented. A number of
local people are also employed in the fish cannery and the arts and crafts
centre,

Soll in the area is reworked ground moraine with much exposed bedrock. Soil
cover is variable in depth ranging from nil to depths in excess of 10 feet.
S01l texture ranges from a fine to a medium granular till with organic
material mixed in. Numerous eskers in the area provide excellent sources of
granular construction material for roads and fills. Permafrost conditions

prevail throughout the area.

SETTLEMENT INCOME

Average per capita income is estimated as $604 per capita for the 12-month
period July 1967 to June 1968. A breakdown of incomes for persons 14 years
of age and over is included In Table 1 following this appendix.

Rankin Inlet is being proposed as the Northwest Territories Covernment District
Service Center to replace the Governments facilities presently located at
Churchill, Manitoba. Should this proposal be accepted, it will experience
substantial growth.
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EXISTING MUNICIPAL SERVICES

Power is supplied by the Northern Canada Power Commission's 4 diesel units at
a cost of 12 cents per k.w.h,

Water is supplied to the settlement by pump and "summer only'" pipeline from
Lake Nippissar and stored in a reservoir (Wi{lliamson Lake) adjacent to the
built-up area. The water 1s treated with chlorine and pumped to the limited
serviced area by utilidor and delivered to the unserviced area by means of
a Bombardier tracked vehicle and water tank.

Dry garbage and wet bag sewage 1is picked up on a regular basis and trucked to
a dump located in a ravine about 1/2 mile from the scttlement,

Sewage within the serviced area is piped, via utilidor, to septicvcanks. The
effluent from these tanks runs by gravity to Rankin Inlet,

A sewage lagoon has bheen proposed for thc community utilizing one of the old
mine pits. Thia proposal, if implemented would provide a good level of
sewage treatment for the community.

Une gevere problem that this community shares with many other Arctic communities
is the disposal of wash water from sinks in the unserviced areas. This

water simply runs out of a pipe in the side of a house where it freezes

in the winter, lies in pools and creatcs odour and health problems in the
spring, summer and fall, and creates excessive thawing of the permafrost in

the summer. This problem can only be solved by extending services to these

areas.

PROPOSED MUNICIPAL SERVICES

Under the proposed Water and Sanitation Policy, Rankin Inlet's development

would take place in accordance with the Rankin Inlet General Development

Plan as prepared in 1972 by Underwood and McLellan and Associates Ltd. The
recommended development of water and sanitation services will cost an additional
$1,641,000 and consists of a full piped system servicing all buildings within
the community.




ARCTIC BAY |
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Note: These population projections are probably high.

DESCRIPTION OF COMMUNITY
Arctic Bay is located on the northern most end of Baffin Island.

The community has an airstrip adequate for Twin Otter type aircraft and uses an
ice airstrip in the winter. During the shipping season (August and September)
freight is delivered by sea from Montreal. The settlement has a developed road
system and an acceptable road exists around the bay providing access to the
community's garbage and sewage disposal area.

Employment within the community is quite restricted and consists of community
utility operation, an arts and crafts shop, and some trapping in the area. Some
also find employment with oil exploration firms operating in the high Arctic.

The settlement is sited mainly on a gravel bed, which provides good drainage.
However, the western portion of the site is rather rough and has poor drainage.

SETTLEMENT INCOME

Average per capita income in Arctic Bay was $440 per capita for 1969, A
breakdown of incomes for persons l4 years of age and over is given in Table 1;
attached to this appendix. .

EXISTING MUNICIPAL SERVICE

Northern Canada Power Commission maintaines four diesel units in the
settlement. The cost for power is 12 cents per kwh. ‘
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Water is supplied from a lake adjacent to the settlement. In summer a
plastic delivery line is used to bring the water to a central point from
whence it is distributed by a tracked vehicle., In winter the tracked
vehicle operates from the lake itself. All sewage is 'wet-bag'. It is
collected regularly by vehicle and disposed of along with garbage about one
mile from the settlement,

PROPOSED MUNICIPAL SERVICES

Under the Propoged Water and Sanitation Policy, Arctic Bay will be provided
with a partial system incorporating a year-round water supply line to the
settlement, vehicle water delivery and sewage/garbage collection vehicles,
pump out tanks in residential buildings and a sewage disposal facility which
will meet the requirements of the Northern Inland Waters Act. This will cost
approximately $740,000.
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DESCRIPTION OF COMMUNITY

Pangnirtung is located on Cumberland Sound on the east side of Baffin
Island some 200 miles north of Frobisher Bay.

The community is served by aircraft from Frobisher Bay on a year round basis
and by ship from Montreal during the short summer shipping season.

Employment opportunities within Pangnirtung are better than in most Arctic
communities. There is an active Co-Op, knitwear factory and carving industry.
Also, the development of the new National Park nearby will undoubtedly result

in additional job opportunities for the local people.

The settlement is located on a gently sloping area of glacial and deltaic
deposits composed mainly of sandy gravel with inclusions of silt lenses,
cobbles and boulders. This is within the zone of continuous permafrost.

Pangnirtung is the second settlement in the Eastern Arctic to achieve Hamlet
status,

SETTLEMENT INCOME

Average per capita income in Pangnirtung during 1969 was $505 per capita. A
breakdown of income for persons l4 years of age and over is given in Table 1
attached to this appendix.

EXISTING MUNICIPAL SERVICES

Water supply is the major servicing problem in Pangnirtung. During the
summer the Duval River, located 1/2 mile from the settlement, serves as

a good source. However, in the winter the river freezes to the bottom and
the residents then must either: (a) chip ice from this river or; (b) after
the river freezes, cross over and try to obtain water from some intermittent
springs on the far bank; (¢) wait until the fjord freezes over and haul water

from a large river located on the far side.




Water (or ice) {s picked up by truck from one of the four sources noted above
and distributed to the houses within the community.

Dry garbage and wet bag sewage are collected on a regular basis by trucﬁ and
dumped beside the Duval River. This procedurc poses a health hazard to the
community.

PROPOSED MUNICIPAL SERVICES

Under this Proposed Water and Sanitation Policy, Pangnirtung would receive a
partial system. Water supply will be a major engineering problem, The estimsted
cost of a partial system including resolving the water supply problem, is
approximately 1.8 m{llion dollars.
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DESCRIPTION OF COMMUNITY

The Hamlet of Frobisher Bay is located on the south-east end of Baffin Island
at the head of Frobisher Bay.

The community has a 9000 foot asphalt runway., It is served by a variety of afrcraft
and has a daily scheduled airline flight to Montreal. During the shipping
season Frobisher Bay is served by sea from Montreal.

Frobisher Bay offersn a variety of employment opportunities, As the
administrative centre for the Eastern Arctic there are many government and
government agency employees. There are, as well, scveral private commercial
establishments that provide a source of employment for the residents.

The Homlet is in typical Canadian Shield country with exposed bedrock and
poorly drained depressions,

HAMLET INCOME

Average per capita income for Frobisher Bay for 1969 was $550. A breakdown
of income for persons over 14 years of age is given in Table ! attached
to this report.

EXISTING MUNICIPAL SERVICES

Power 1s supplied to the liamlet by the Northern Canada Power Commission. On
site diesel powered generators are used. Power costs are approximately 7¢ per kwh,

The water source for this community is Lake Geraldine located 1/2 mile from
the Hamlet. Water is piped by gravity to the treatment plant where it is
processed and pumped through the utilidor to serviced areas. Unserviced
areas have water trucked to each building.
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Sewage disposal, in serviced arcas, is by means of a utilidor system with the
raw sewage dumped directly into Frobisher Bay. In unserviced arcas, wet bag

' sewage is collected by truck and is disposed of at a dump located on the shore

of the Bay, This creates an undesirable situation from a public health and
environmental point of view.

Dry garbage is picked up once a week by truck and hauled to a dump some 3 miles
from the Hamlet and 1000 feet away from the satellite community of Apex. Thi
dump is weil manuged but suffers from a lack of material with which to cover

the dumped refuse.

The annual cost of operation of the vehicle water, sewage and garbape system
which serves a porticn of the community is in excess of $650,000.

PROPOSED MUNICIPAL SERVICES

Under the Proposed Water and Sanitation Policy the community utilidor services
will be upgraded and expanded in accordance with the 1972 Planning and Engineering
Report as prepared by Reid, Crowther & Partners Ltd. Consulting Engincers and
Planners. The complete system thus proposed is estimated to cost approximately

6.3 million dollars.
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APPENDIX B

INCOUE

FROM All SNURCES

SAMPLE COMMUNITIES IN N.W,T,

MANPOWER SURVEY,

PREPARED BY ECONOMIC STAFF GROUP,

of 'tinkno

wn'

_ #*Survey data for Frobisher Bay in 1C,000 plus range appears to be in error.
category are in this range.

DIPARTWFPT OF INDIAN AFFAIRS AND NORTHERM DFVEL”PWENI OTTAWA, DECEBER. 197°
cE Baffin Reg{onl Keewncin Reg!on 1nuv1k Rebiou3l: Fc. Qmitg Region3
;Ahﬁqai,af QArct;c Ftoblsher Pangnlrtung ..-Eskimo iRSﬂKi“-” lnuvik m~FQYE‘ i+ PR, g
lncome i |- -Bay_ . _Bay o Point | “Inlet N McPheraon
| y 20 a6 6l 31 28 855 404 460
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6 1 10 21 16 ¢ 3 5
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1 12 2 11 8 8 0 4
1 4 3 11 8 8 2 2
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3 5 ] 26 3 2 6 2
24 55 70 43 39 49 66 29
L1 29 27 8 23 26 25 11
2 20 18 5 14 36 12 3
2 41 5. 4 4 43 4 1
1 35 5 3 3 27 5 0
1 54 4 4 14 257 22 55
0 1 % e 0 1 11R 5 15
2 22 4
'IY)TAL 126 528 310 274 255 1466 582 598
1. For Eskimos 14 yrs plus (Jan. 1/69 to Dec. 31/69)
2. For Lskimos 14 vrs plus (July 67 to June 68) -
3. For all residents over 14 yrs. (0ct. 1/69 to Sept. 3G/70)

Possibily some
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Recommended Minimum Water & Sanitation
Systems for N.W.T. Communities
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APPENDIN €

RECOMMENDED MINIMUM WATER AND SANITATION SYSTEMS

" The main basis of establishing a minimum level of water and sanitation

service was by analysis of population. However, other factors have considerable
bearing. These involve community characteristics such as the cost of the
present and any other proposed system, physical characteristics of the site

and general engineering feasibility.

Population histories for each of the communities in the Northwest Territories
have been developed from census data taken every 5 years by the Federal
Government. Population projections were arrived at by two methods:

1. Where published reports indicate that a community has been studied in
detail and a population projection has been made based on either
natural increases or artifically stimulated growth (where this growth
is judged to be a certainty), the projections so developed have been
used.

2. Where no studies exist or where studies exist that were either
'casually' done or whose existence is not known to the authors of this
policy, an examination of historical growth of each community was
undertaken and growth estimates were based on this history modified
where necessary, by knowledge of imminent growth stimuli that are
certain.

The community/population forecast for 1976 and 1981 is shown 1n Table 1 of
this Appendix.

The following levels of water and sanitation service were established in
accordance with clauses 3.3, 3.4, 3.5 and 3.6 of the Proposed Policy.

1. No system provided at the present time (generally less than 50
residents).

Fort Smith Regiod

ﬁEntetprise Codi wsJean Marde River
Bathurst Inlet - ";Trout Lake ’
fKakisa Lake " . :Snare Lake
.. .- -Rae Lakes:,
2. Tractor and wagon water and sanitation service (generally 51 to
150 residents).
Fort Smith Region Baffin Region
‘Detah v iGrise, Fiord
Nahanni Butte Port Burwell




3.

4.

N

Inuvik Region

COlville Lake R Paqlayuk

Partial system (generally 151 to 700 residents).

Fort Smith Region Baffin Region
Fort Liard | ‘Arctic Bay .
Gjoa Haven e .Broughton Is

Holman': Islan Clyde River

LacLa Martre o .Cape: Dors
Pelly Bay ! Hall :Beach..
‘Spence Bay : '
Snowdrift ]
Wrigley B "Pond ‘Inlet

.| Fort: Resolucion ‘Pangnirtung
Fort Provide. ‘
Coppermine i
Inuvik Region Keewatin Region

Fort Franklin

Sanikiluaq Harbour

'A;c;ic}Red.R@yer’

Complete system (generally over 700 residents).

Fort Smith Region Baffin Region
 Cambridge Bay Frobisher Bay.
Fort Simpson Resolute Bay
Fort Smith. :

Hay River

Pine: Point_”;j

Rae Edzo. =~ -

Yg;lowknife'

Inuvik Region Keewatin Region
Tnuvik n. Inl

Fort . McPherson

Norman Wells:
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COMMUNITY POPULATION

TABLE 1
APPENDIX C

1971 - 1981

COMMUNITY/POPULATION FORECAST

‘

DEPT. OF LOCAL GOVT

GOV'T OF N.W.T

OEVELOPMENT DIVISION
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APPENDIX D

Proposed Construction Schedules




TABLE 1

APPENDIX D

SUMMARY SHEET

PROPOSED SCHFDULING PARTIAL AND COMPLETE SYSTEMS N.W.T.

PROJECT STARTS

: féSE???EEFQ?* .*‘

Frobisher Bay¥*
Rankin Inlet*
Rae Edzo*

Norman Wells*

YEAR  SETTLEMENT /EAR
1973 . Cape Dorset 1976 Ni1
s Pangnirtung
Eskimo Point 1977 Arctic Bay
Baker Lake Repulse Bay
Spence Ray Chesterfield Inlet

Fort Liard
Holman Island

1974

Igloolik
Tuktoyaktuk
Fort Goad Hope
Fort Norman
Akalavik

Fort Resolution
Fort Providence
Coppermine

Fort McPherson *
Cambridge Bay*
Resolute Bay*

Whale Cove
Sanikiluaq Harbour
Arctic Red River
Sachs Harbour
Pelly Bay

Wrigley

Snowdrift

Gjoa Haven

Nil

Broughton Island
Clyde River

Hall Beach
Lake Harbour
Lac La Martre

1975 °

Pond Inlet
Coral Harbour
Fort Franklin

* Complete Systems.
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TABLE 2

APPENDIX D
SUMMARY SHEET

PROPOSED SCHEDULING PARTIAL AND COMPLETE SYSTEMS N.W.T.

PROJECT COMPLETIONS

v | sermmest | fves o | serrumsewr
1976 ¢ Tuktoyaktuk 1981 Snowdrift
IR Spance Bay T gt Fort Liard
r— Holman Island
1977 - Fort Resgclution Gjoa Haven
e Baker Lake Arctic Bay
Tm——— .- Sanikiluaq Harbour
1978, . Resolute Bay#* T T

o Rae Edzo* 1982 - Repulse Bay

1983 . Pelly Bay
Fort Franklin L Lac La Martre
Fort Norman

: i Broughton Island
Akalavik S Hall Beach
Fort Providence PR
Coppermine

Eskimo Point

Fort McPherson*

Lake Harbour
Clyde River

Cambridge Bay*
Frobisher Bayx

f1679':; S Fort Good Hope s
e Cape Dorset 1984 - - Lgloolik

Norman Wells*
Rankin Inlet*

1980 - |  Arctic Red River
RRRRE : Sachs Harbour
Wrigley
Pond Inlet
Pangnirtung
Chesterfield Inlet
Coral Harbour
Whale Cove

* Complete Systems.




TABLE )

APPENDIX D

PROPOSED SCHEDULING PARTIAL AND COMPLETE SYSTEMS

SETTLMNT

YEAR

f}‘l’uktoyuktuk
. Fort Good !lopc =
~:Fort:- Frgnklln
~'Fort Notman
: Arctic Red Rlver
i Sachs Harbour
'Aklavik B

- LNOVIK nmxon

‘ Noman_ uells* L

:*ggnr'surru REGIOﬂvZ”"A

"~ Spence -Bay -
. Pelly-Bay - ‘i
.~ Lat La Martre. .’
‘Wrigley.
.;Snoudrit’c -
~-Fort Prov!.den e
Fort Liard - °
_Holman:,Isl‘and
"Gjoa Hovén
j_Coppermine N

.ff'iRae Edzo L

::'f_'—Cnmbr idg ge Bayiv* 5

‘_EBAFFIN REGION

‘Cape Dorset S o
.. Broughton' Ieland ER
‘rArctic-Bay . '
Hall Bedch

* Lake Harbour.
Pond ‘Inlet
"Clyde River..
"_""Pangnittung
Igloolik

‘:«;;Frobisher Bay *

,Resolute Bay *
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.. Rankin Inlet*

SETILEMENT - CYEAR

KEEWATIN REGION

|+ Chesterfield Inlet . 1977 to 1980

| Sanikfluaq: Harbour - 1978 to 1981

o Coral Herbour .. 1975 to 1980

Eskimo Point 1973 to 1978

- Repulse Bay: . - 1977 to 1982

- Whale Cove:: ' 1978 to 1980

,BakprsLakeﬁ‘ 1973 to 1977

1973 to 1979

* Complete Systems
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Estimate of Costs of Complete and
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APPENDIX E

ESTIMATED COSTS OF COMPLETE AND PARTIAL PIPED SYSTIMS
FOR COMMUNITIES IN THE NORTHWEST TERRITORIES

The cost figures {n Appendix E are based on representative estimates reported
by Consulting Engineers for several communities in the Eastern and in the
Western Arctic, and on estimates made by the Town Planning and Lands and
Development Divisions of the Department of Local Government. The following
explanations indicate how these costs were calculated.

The estimates of utilidor costs are based on an actual total price paid in
Inuvik in 1972, of $115. per lineal foot. This price applies to a utilidor '
containing one water and one sewer line, Corresponding prices for a single
6-inch diameter water supply line and a single 8-inch diameter sewer outfall
line were $49. and $61. respectively. These 1972 prices were adjusted by a
calculated inflation rate, applicable to utilidors, of 6.5% to arrive at 1973
prices which are shown in Appendix C. For Inuvik these prices are $122.50 for
water and sewer utilidor, $52.20 for a water supply line, and $65.00 for a
sever outfall line.

The rate of inflation of 6.5% per year on utilidor costs is based on projection
of materials cost indices and wage and salary surveys for the last 10 years.
Available data indicates that during this period utilidor materials have

risen at an average rate of 3.7% per year, engineering costs at 6.0% per

year and labour costs applicable to utilidors at 8.2% per year., The overall
rate of 6.5% was arrived at by considering the proportions each item
contributes to the total cost, which are: materials 33%, labour 50%, engineering
17%. These proportions are actual figures recorded on one recent utilidor
extension project in Inuvik.

Having arrived at 1973 prices for Inuvik, estimates were made for other
communities, by taking into account variations in transportation rates.
Transportation costs influence material costs to a greater extent and
engineering and labour costs to a lesser extent. It has been estimated that
in Inuvik on utilidor construction 12% of the total cost (including materials,
labour and engineering) is attributable to transportation, In other
communities this percentage is either greater or smaller depending on the
transportation costs. For example the freight rate to Cambridge Bay is
approximately twice that to Inuvik, and in this case the cost attrihutable to
transportation would be about twice as much. Per foot of utilidor the

cost attributable to transportation in Inuvik 1s $14.70 (12% of $122,50) and
at Cambridge Bay it is calculated to be about double ($30.50) giving the 1973
utilidor cost of $138,30 per foot. Therefore, the case of utilidors built in
Cambridge Bay, transportation accounts for about 22%.of the total cost. In
a similar manner the various utilidor costs were calculated for all
communities covered by these estimates.

’
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The prices for provision of plumbing in individual houses are based on
adjusted estimates made by consulting engineers for Cape Dorset and Fort
McPherson. The actual estimated price at Cape Dorset was reduced by about
10% to account for the fact that the consultants estimates allowed for work
to be done only at very few houses at one time. Estimates made for Fort
McPherson were for already partly installed systems and they had to be
substantially increased to arrive at all-inclusive prices. Calculations
for other communities consider inflation and transportation factors in a
aimilar proportion as those applied to utilidors.

Allowances for water trcatment plants and for sewage lagoons have mainly

been made on the basis of information provided by consulting engineers

engaged in this type of work. In this case, also, the basic prices have

been adjusted to reflect difficulties of access and variation of transportation
costs.

In estimating the cost of a partial system we considered that a water
supply line to a central treatment plant, and sewage outfall line to a
disposal compatible with existing legislation would comprise a partial
system. This system would be planned to be compatible with a complete
system should expansion be necessary in the future,

Sewage treatment plants have been given consideration but in most instances
they were not considered as the most suitable means of sewage disposal.

The high capital costs and high operation and maintenance cost are the main
reasons for rejection of full treatment plants. It is considered that with
few exceptions it will be possible to construct and operate sewage lagoons
which will meet the Federal Government objectives and the stipulations of
the Northern Inland Waters Act. '

It should be noted that the cost estimates are based on prices calculated
in 1973 dollars. This fact is very pertinent when calculating funds to be
expended during future years. From statistical data used it is estimated
that a rate of inflatfon on utilidor costs is currently 6.5%. Other

annual estimated rates of inflation on particular cost components of
construction and operation of water and sewer systems, are as follows:
purchase of vehicles 1.8%, materials 3.7%, engineering 6.0% and labour 8.2%.
On the basis of these rates multiplying factors have been calculated which
allow estimating of costs for any future year on the basis of 1%73 costs.
For example to estimate the cost of utilidor in Inuvik in 1979 the price of
$122.50 should be multiplied by 1.459, giving a 1979 price of $177.50 per
lineal foot, and in Cambridge Bay this cost would be $202.00 per lineal foot.
The multiplying factors should be used with caution when estimating future
expenditures, since they are based on past statistical rates which might
undergo considerable changes in the future. "
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TABLE 1
APPENDIX E
COST INFLATION RATES
(Based on Statistics & Salary Surveys Assuming 1973 e 1.(00)
Vehicles © Labour Engineering | Materials Uetltdor .
Capital Costs : (Complete)
1973 1.000 1.000 1.000 1,000 1.000
1974 1.018 1.082 1.060 1.037 1.065
1975 1,036 1.171 1.124 1.075 1.134
1976 1,054 1.267 1.191 1.115 1.208
197 1.073 1.371 1.262 1.156 1.286
1978 1.093 1.483 1.338 1.199 1.370
1979 1.113 1.605 1.418 1.243 1.459
1980 1.133 1.737 1.503 1.289 1.556
1981 1,153 1.879 1,593 1.337 1.655
1982 1.174 2.033 1.688 1.386 1.763
‘1983 1.195 2.200 1.789 1.437 1.877
Annual L
Increase 1.8% 8.2y 6.0% 3.7% 6.5%
Expected
increase in
10 Years 20%




TABLE 2
APPENDIX E

SUMMARY
TOTAL COST PROPOSED SYSTEMS
(1973 Pollars)

Fort-Smith

INUVIK | KEEWATIN

BAFFIN

TOTALS

-Cost of Complete . -
Systems in S
Settlements and -

- Hamlets

4,580,600

z,50C,000 1,641,000

7,41C,000

16,531,000

Cost of Partial -

Systems in

Settlemcntsband e
Hamlets :

8,670,005

5,020,000 8,170,000

12,180,000

34,040,000

Total Cost of
Proposed Svstems

13,250,000

7,920,000 9,811,000

19,590,000

50,571,000

Estirated Cost of
Forced Growth
Expansion in

‘Villages, Towns
and Cities

5-YEAR PROGRAM ONLY

10,809,000

Total Cost of

Complete and
Partial. Systems
in all ‘Communities

61,380,000

S B D O AR O N BN 0N G 0N BN BN BE BE 2N U on s

GG ddeq
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TABLE 3
APPENDIX E

PIPED SYSTEMS

IN SETTLEMENTS PROPOSED

TO RECEIVE COMPLETE SYSTEMS *

Settlement

. Cost of ! '
Complete System = Piped or Utilidor
(1973 Dollars) :

Inuvik Region

Norman Wells

Fort McPherson

Total in Region

1,500,000

1,400,000
2,900,000

Fort Smith Region

Cambridge Bay

Rae~Edzo

Total in Region

3,830,000

750,000
4,580,000

Baffin Region

Frobisher Bay

Resolute Bay

Total in Region

6,260,000

1,150,000
7,410,000

Keewatin Region

Rankin Inlet

Total in Region

1,641,000

1,641,000

*This table does not Include tax-base communities
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TABLE 4
APPENDIX E

COST OF PARTIAL SYSTEMS FOR SETTLEMENTS 1IN WHICH
PROPOSED PARTIAL SYSTIMS WILL BE INSTALLED

_Settlement ' Cost of "Coat of Proposed
: Complete System if Required " ‘Partiul System
(Piped or Utilidor) (1973 Dollars) .,

(1973 Dollars)

Inuvik Region

Arctic Red River 1,082,000 420,000
Aklavik 2,000,000 750,000
Franklin 1,641,000 690, 000
Good Hope 1,946,000 880,000
Norman 1,828,000 750,000
Sachs Harbour 1,713,000 730,000
Tuktoyaktuk 2,380,000 800,000

Total in Region 12,590,000 5,020,000

Fort Smith Region

Coppermine 2,937,000 1,290,000
Gjoa Haven 1,677,000 830,000
Holman lLsland 1,741,000 1,020,000
Lac La Martre 683,000 350,000
Liard 1,405,000 530,000
Pelly Bay 2,061,000 . 1,330,000
Providence 1,655,000 980, 000
Resolution 2,214,000 820,000
Spence Bay 1,306,000 500,000
Contd.
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Settlement

Snowdrift

Wrigley

Total in Region

Cost of

Complete System 1f Required

(Piped or Utilidor)
(1973 Dollars)

Coatﬂof Proposed
Partial System
(1973 Dollars)

1,141,000

963,000

17,783,000

580, 000

440,000
8,670,000

Baffin Region

Arctic Bay
Broughton Island
Cape Dorset
Clyde River

Hall Beach
ITgloolik

Lake Harbour
Pond Inlet

Pangnirtung

Total in Region

1,751,000
2,166,000
3,806,000
1,345,000
1,376,000
5,713,000
1,266,000
2,621,000

3,631,000

23,675,000

740,000
910,000
1,800,000
870,000
700,000
3,450,000
770,000
1,150,000

1,790,000

12,180,000

Keewalin Repion

Sanikiluaq
Chesterfield Inlet

Coral Harbour

1,319,000
1,329,000

2,372,000

840,000
640,000

1,370,000

Contd.
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Settlement

Cost of

Complete System if Required

(Piped or Utilidor)
(1973 Dollars)

Cost of Proposed
Partial System
(1973 Dollars)

Eskimo Point
Baker Lake
Repulse Bay
Whale Cove

Total in Region

3,016,100
3,000,000
1,812,000

_1,767,000

14,615,000

1,480,000
1,900,000
1,120,000

820,000
8,170,000
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APPENDIX F

Forecast ofj Capital, Operation and
Maintenance Expenditures, Revenue
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APPENDIX F

~. FORECAST OF; CAPITAL, OPERATION AND
MAINTENANCE EXPENDITURES, REVENUE

The method of arriving at capital costs of the system proposed under this policy
(see Appendix C) is described in Appendix E. The proposed construction schedule
is given in Appendix D. The data from these appendices 1s summarized on the
attached tables for each community on a yearly basis. Capital and operation and
maintenance costs (in 1973 dollars) are forecast,

Operation and maintenance figures were established using historical data provided
by the Territorial Department of Public Works for water and sanitation vehicles
and gsystems. Where partial or completely trucked systems existed, the current
labour contract cost was established,

For water and sanitation vehicles the operation and maintenance cost is 35% of
the capital replacement value of the vehicle. For communities utilizing partial
or complete systems the operation and maintenance is 4% of the capital replace-
ment value of the particular system.

Each community was assessed on the basis of the present capital replacement
value of its water and sanitation physical plant. The appropriate operation
and maintenance factors were applied and added to the labour contract value to
arrive at the 1973-74 operation and maintenance figures as shown. This base
figure was then projected on the following basis:

1. Where labour contracts were involved, they were increased by a percentage
to account for the anticipated population growth which was established

using techniques outlined in Appendix C.

2. Where a capital expenditure was proposed in any given year the operation
and maintenance cost was increased by 4% of the value of the proposed
capital expenditure. This was to account for the additional expense
involved in operating and maintaining the newly constructed system.

3. Where the newly constructed system substantially reduced the labour
contract or vehicle operation and maintenance (i.e., a piped system
replacing a truck haul system), the anticipated net 0 & M saving was
deducted from the contract or vehicle related expense,

Revenue as plotted on the attached graph was calculated on the basis of popula-
tion and water consumption projections for each community from the years 1976
to 1981. Communities were divided into the level of services as outlined in
Appendix C. Using projected populations, the number of residential units and
anticipated consumption were established. The consumption expected from cach
of the commercial estahlishments paying the domestic rate was also projected.
Economic rates as established by the Territorial Government Regional
Superintendents and the rates and quotas as established by this policy were
then applied to obtain the total revenue as shown on Figure 1 of this Appendix.
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An analysis of the users of municipal services within communities of the
Northwest Territorjes with particular emphasis on non-tax based conmunities
reveals that approximately 70%Z of the demand can be attributed to Federally
funded residences and facilities. The majority of the demand is attributed
to the Federal Northern Rental Housing Program. However, federal agencies
such as the Royal Canadian Mounted Police, Ministry of Transport and National
lealth and Welfare contribute significantly to the above percentage. If the
Northwest Territories funded residences and buildings are grouped with the
Federal facilities, the percentage rises to approximately 90%.

As Indicated in the introduction to this policy, the Federal Government intends
to demonstrate leadership in environmental protection by ensuring that their
facilities meet current pollution control legislation. Based on the high
percentage of involvement of the Federal Covernment in the Northwest Territorjes,
it 1s apparent that a considerable portion of the proposed Water and

Sanitation Program would compliment the Fedcral Governments efforts to upgrade
its own facilities. A significant portion of the program funding outlined

in this appendix will in fact he expended to improve water and sanitation for
Federally owned buildings and installations.
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SUMMARY OF COST BY REGIONS

(1973 DOLLARS)

19731974 19741975 1975-3976 197¢-1977 19781279 1990980, | 1980-1761 . 1981-1982 1982-1983 1983-1904 TOTALS
CAPITAL oen CAPITAL o4N CAPLIAL oen CAPITIAL (XY CAPIIAL N CARLTAL [N, CAPItAL Y CAFITAL obn CAPLIAL 06N CAPITAL 06 n ] CAYIIAL os N
JESS—— - - 1 -
Mrrns 130,000 | 1,321,000 | 1,500,000 [1,43¢,000 | 2,0,000 |1,%7,000 | 2,000,000 | 1,708,000 | 7,000,000 {1,808,000 2,000,080 |1,9%0,000 | 2,000,000 |2,099,000 2,000,000 |2,25),000 | 2,000,000 |2,603,000 | 2,000,000 | 2,559,000/1,960.000 {2,067,000f 19+590,000 [ 21,169,
BTN 616,000 | 670,000 | 1,295,000 691,000 | 1,250,000 778,000 | 3,300,000 £68,000 | 1,000,000 962,000 950,000 | 1,053,000) 1,%0,000 |1,061,000] 1,500,000 |1,16G,000] 660,000 1,228,000 1,273,000 1318, 000] ¢ ¥+811,000 11,012,000
PORT SMITH 260,000 [ 533,000 | 1,100,900 601,000 | 1,540,000 688,000 | 3,500,000 777,000 { 1,500,000 834,000 1,600,000 ‘m,orm1 1,600,000 | 1,014,000 | 1,600,000 | 1,112,000 1,420,000 1,208,000 850,000 | 1,791,000 80,000 11,237,000 13,250,000 | 10,217,004
1IMVIK 256,400 | 1,300,000 318,600 | 1,500,000 390,800 | 1,500,000 479,000 | 1,500,000 959,200  1,%00,000 596,400 670,000 425,600 642,800 i 61,000 078,200 096,400] [ *¥23000 | 3,804,4
'
TOTAL- 1,000,000 | 2,790,500 | 5,195,000 |3,046,600 | 6,290,000 * |3,423,800 | 6,300,000 |3,832,000 | 6,000,000 14,163,200| 6,000,000 |4,521,400 | 5,460,000 (4,799,600 5,100,000 |%,167,800 4,080,900 |5,500,000 | 2,850,000 | 5,801,200(2,260,000 |5,318,400 50,571,000 | 48,382,404
MOSICIPAL '
mms\x; 340,000 2,864,000 3,091,000 2,302,000 2,100,000 2,000,000 ¢ 7,300,000 ¢ 2,000,000 2,000,000 2,000,000 2,000,000 22,697,000
EXPANSION
CRANDE TOTAL | 1,344,000 | 2,730,400 | 8,059,000 |3,044,600 | 9,361,000 (3,423,800 8,602,000 | 3,632,000 | 8,100,000 (4,103,200 8,050,000 |4,521,400 | 7,460,000 [¢,799,600 | 7,100,000 | 5,167,600 | 6,040,000. 5,500,000 | 4,850,000 | 5,801,200(¢,240,000  [5,318,c00| 73+268,000 48,302,609
{
|
YPARLY
TOTAL 4,076,400 11,103,600 12,804,800 12,424,000 12,263,200 12,571,400 12,259,600 12,267,800 11,580,000 10,651,200 9,558,400 12,570,400
PXPEND1TUKE
ANTICIPATED
REVENUE 900,000 950,000 1,000,000 1,100,000 1,150,000 1,175,000 1,185,000 1,200,000 1,205,000 1,250,000 1,274,000 12,410,000
NET N ‘
EXPENDI TURE. 3,176,400 10,193,600 11,804,800 11,334,000 11,113,200 13,396,400 11,074,600 11,367,800 10,155,000 9,401,200 8,283,400 109,160,400
TABLE 1, APPENDIX F

* Capltn) wxpenditures projections for period 1978-79 to 1983-84 not avallable freo wunicipalities
Probable requirements are $2,000,000 per year.




Page 64
TABLE
APPENDIX F
CAPITAL COST FOR FORCED GROWIN EXPANSION
TAX-BASED MUNICIPALTTIES (1973 DOLLARS) *
Municipality Year
©1973-74 1974-75 1975-76 1976-77 1977-78
Capital Capital Capital Capital ‘Capuul.
Yellowknife. 1,000,000 1,000,000 500,000
Hay River 450,000 351,000 1,125,000 500,000
Fort Smith 40,000 200,000
Inuvik 80,000 1,034,000 1,370,000 977,000 500,000
;Fort Simpson 200,000 275,000 350,000 200,000 200,000
Pi'ﬁe Point 60,000 65,000 20,000 e 200,000
TOTAL 340,000 | 2,874,000 | 3,091,000 | 2,302,000 | 2,100,000
omd

* S-year program only projections 1978~1984 not available trom Municipalities.
Best estimates indicate total capital required 1978 to 1987 will be
approximately $2 million per year.
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TABLE 2
APPENDIX F :
CAPTTAL COST FOR FORCED GROWIH EXPANSION
TAX-BASED MUNICIPALITIES (1973 DOLLARS) *
Municipalicy Xg§g  :
1973-74 1974-75 1975-76 _1976-77 | 1977-78
Capital Capital Capital | .- Capital Capital-
Yellowknife | 1,000,000 1,000,000 500,000
Hay River 450,000 351,000 | 1,125,000 500,000
Fort Smith 40,000 200,000
1nuvik 80,000 | 1,034,000 [ 1,370,000 977,000 500,000
Fort Simpson 200,000 275,000 350,000 200,000 200,000
Pine Point 60,000 65,000 20,000 200,000
TOTAL 340,000 | 2,874,000 | 3,091,000 | 2,302,000 | 2,100,000

* S.year program only projections 1978-1984 not availahle from Municipalities.

Best estimates indicate total capital required 1978 to 1982 will be

approximately $2 million per year.
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FORECAST OF EXPENDITURES
{1973 DOLLARS)
BAFFIN REGION

1978 -~ 1979

1973 - 197% 1974 - 1978 1975 - 1976 1976 - 1977 1977 —Wmn 1979 - 198D 1980 - 1981 1981 - 1982 1982 - 1983 1983 - 1984
CAPITAL oM CAPLTAL VEH CAPITAL | 0 & N CAPITAL oM CAPLTAL o0& M CAPITAL 06N CAPITAL. | O& M CAPITAL 06 M CAPITAL O&M CAPITAL 06N CAPITAL [
Cape Dorset 110,000 149,000 150,000 161,000 250,000 177,000 250,000 194,000 350,000 216,000 340, 000 231,000 340,000 25,000 255,000 256,000 257,000 258,000
Broughton ‘_" 1,000 32,000 13,000 34,000 35,000 36,000 37,000 130,000 44,000 250,000 56,000 300,000 70,000 230,000 B2,000
Arctic Bay 31,000 2,000 33,000 36,000 100,000 39,000 150,000 47,000 160,000 59,000 250,000 67,000 80,000 73,000 76,000 79,000
Hall Beach 10,000 31,000 32,000 33,000 34,000 19,000 15,000 16,000 10,000 40,000 140,000 47,000 490,000 66,000
Resolute Bay 40, 000 500,001 61,000 350,000 77,000 300,000 92,000 53,000 54,000 55,000 56,000 57,000 58,000 59,000
Lake Harbour 12,000 13,000 34,000 35,000 16,000 37,000 18,000 39,000 190,000 47,000 200,000 57,000 420,000 76,000
Pond Inlet 10,000 75,000 150,000 #2,000 200,000 93,000 200,000 101,000 200,000 113,000 200,000 126,000 200,000 139,000 140,000 141,000 142,000
Clyde River 40,000 42,000 44,000 46,000 48,000 50,000 52,000 100,000 58,000 350,000 74,000 350,000 91,000 70,000 97,000
Pangnirtung 20,000 48,000 150,000 76,000 290,000 89,000 250,000 102,000 300,000 118,000 300,000 135,000 300,000 148,000 220,000 163,000 165,000 167,000 169,000
1gloolii 101,000 100,000 109,000 250,000 123,000 250,000 138,000 100,000 155,000 300,000 173,000 300,000 192,000 400,000 216,000 400,000 240,000 400,000 266,000 750,000 29€¢,000
Griac Piord 23,000 24,000 25,000 26,000 27,000 28,000 29,000 10,000 31,000 32,000 33,000
Yort Burwell 240,000 25,000 26,000 27,000 28,000 29,000 10,000 31,000 12,000 33,000 34,000
Frohisher Bay 662,000 600,000 731,000 750,000 792,000 750,200 854,000 150,000 418,000 700,000 982,000 700,000 | 1,049,000 700,000 | 1,149,000 700,000] 1,192,000 610,000| 1,264,000 674,000
'r(;'m. 130,000 | 1,321,000 1,500,900 ) 1,434,000 2,000,000 | 1,567,000 | 2,000,000f 1,708,000 2,000,000 | 1,808,000 3,000,000 1,950,000 2,000,000 | 2,099,000 2,000,000 | 2,253,000 2,000,000] 2,403,000 2,000,000 2,559,000 1,960,000/ 2,067,000

TABLE 3, APPENDIX F
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FORECAST OF EXPENDITURES

(1973 DOLLARS)

KEEWATIN REGION

1973 - 1974 1974 ~ 1975 1975 ~ 1976 1976 - 1977 1977 - 1978 1978 - 1979 1979 - 1980 1980 - 1981 Pooaser - 4982 1982 - 198) 1963 --498¢
CAPITAL | o0& M CAPITAL | 04 M CAPITAL | O 6 H CAPITAL | o6& n CAPITAL | 0 &% CAPITAL | O & N CAPITAL | O 4 M GAPITAL | 04 M | CAPITAL | o4 u CAPITAL | o0& M CAPITAL | 0 & M

Chent erfteld

Inlet 55,000 57,000 59,000 61,000 100,000 | 67,000 200,000 79,000 250,000 51,000 90,000 | 98,000 102,000 106,000 110,000
Sanikiluaq 46,000 48,000 50,000 52,000 94,000 90,000 | 60,000 150,000 63,000 100,000 | 83,000 100,000 | “98,000 102,000 106,000
Coral Haxbour 67,000 09,000 150,000 78,000 150,000 | 87,000 150,000 | 97,000 250,000 | 111,000 100,000 | 127,000 370,000 | 147,000 153,000 159,000 165,000
Eskino Polnt 20,000 | 137,000 300,000 | 154,000 300,000 | 172,000 350,000 | 193,000 150,000 | 215,000 160,000 | 230,000 239,000 29,000 259,000 29,00 219,000
Rankin Inlet 6,000 | 76,000 595,000 39,000 300,000 | 125,000 300,000 | 150,000 176,000 198,000 123,000 124,000 125,000 $36,000 127,000
Repulre Bay 52,000 54,000 56,000 58,000 50,000 | 62,000 100,000 68,000 240,000 | 80,000 170,000 | 98,000 10,000 | 116,000 121,000 126,000
Whale Cove 52,000 94,000 56,000 58,000 60,000 150,000 68,000 300,000 | 83,000 370,000 | 101,000 105,000 109,000 113,000
Baker Lake 150,000 | 135,000 400,000 | 156,000 500,000 | 152,000 500,000 | 209,000 350,000 | 231,000 240,000 250,000 260,000 210,000 261,000 292,000
TOTAL 616,000 | 620,000 | 1,295,000 | 691,000 | 1,250,000 | 778,000 | 1,300,000 | 868,000 1,000,000 | 962,000 950,000 [1,053,000 | 1,240,000 [1,061,000 1,500,000 |1,160,000 660,000 | 1,228,000 1,273,000 1,318,000

TABLE 3, APPENDIX F, contd.
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FORECAST OF EXPENDITURES
(1973 DOLLARS)
FORT 5MiTH REGION

1973 - 1974 1974 - 1975 - 1975 - 1976 1976 - 1977 1977 - 1978 1978 - 1479 1979 - 1980 1980 - 1981 1981 - 1982 1982 - 1983 1983 - 1984
CAPITAL oO&N CAPITAL 0&H CAPITAL o&n CAPITAL 0% M CAPITAL 04N CAPITAL 06N CAPITAL 05N CAPITAL 06N CAPITAL 0eM CAPITAL oL HM _CAPITAL- | O & M
Rae Edzo 200,000 110,000 . 280,000 126,000 200,000 134,000 10,000 147,000 117,000 118,000 119,000 120,70 121,000 122,000 123,000
...Gpence Bay 60,000 59,000 200,000 69,000 | 240,000 81,000 84,000 58,000 91,M00 94,000 97,000 | 104,Q0¢ 106,000 104,000
Pelly Bay 28,000 29,000 30,000 31,000 33,000 100,000 38,000| 100,700 43,000 100,000 49,000 | 380,000 64,000 | 370,000 83,01 | 280,400 98,000
Lac La Martre 16,000 17,000 18,000 19,000 2¢,000 21,000 22,000 23,000 | 100,000 28,100 | 250,000 19,000 41,000
wrigley 10,000 ¢ 11,000 12,000 13,000 14,000 150,000 20,000 150,900 27,000 140,000 ¥4 ,000 36,000 38,000 40,000
|
Snowdr 1f¢ 16,000 17,000 18,000 19,000 W, wu Lév, v Lo,W} 150,000 12,009)  150,000° 40,000 | 140.000 47,000 5, 000 53,000
Fort Resolution 30,000 © 141,000 37,000 | 150,000 44,000 310,000 58,007 239,200 70,270 73,000 76,000 20,000 86,000 88,000 } 92,000
Port Providence 36,000 100,000 41,n00 250,000 53,000 180,000 70,000 250,000 83,000 87,000 91,000 95,000 99,000 143,000 107,000
Fort Liard 3,000 4,000 3,000 6,000 79,000 9,000 100,008 13,000{ 100,000 17,000 130,000 23,000 130,000 29,000 30,000 31,000
Holmao Island 20,000 21,000 22,000 23,000 109,000 26,000 250,000 37,0000 250,000 48,000; 250,000 60,000, 170,000 69,000 72,000 , 75,000
. ]
Gioa Haven 25,000 26,000 27,000 28,0u0 30,000 200,000 35,0000 300,000 44,000 330,000 55,000 . 57,000 52,000 61,000
!
Coppermine v2,900 230,000 76,000 | 302,000 89,000 | 3%0,0ud 107,062 [ 300,060 123,0u0 110,000 132,000 138,000 143,400 149,000 195,000 159,000
; {
Cambridge Bay 192,000 150,000 110,000 400,000 }32,000 400,000 153,000 550,000 1€1,000 550,000 210,000 550,000 260,000 500,001 270,000, 500,000 103,000 230,000 122,600 222,000
{
Nahanni Butte ,
: !
Rae Laken '
Kskisa Lake :
Jean Marte !
“River [
Detah 16,000 ).7,000 18,000 19,000 20,000 21,00( 22,000 23,000 24,000 25,000 27,000
!
Enterprise
I'O:TAL o 260,000 533,000 | 1,100,000 601,000 {1,540,000 688,000 |1,500,000 777,000 1,507,000 834,000 | 1,600,000 922,004 1,600,070 1,014,000) 1,600,000 1,112,000} 1,420,000 f,208,000 | 850,000 1,291,000 280,000 1,237,000
- TABLE 3,ARPPENDIX F, contd.
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FORECAST OF EXPENDITURES

(1973 DOLLARS)
INUVIK REGION

1973 - 1974 1974 - 1978 1975 - 1976 1976 - 1977 : 1977 - 1978 ) 1978 - 1979 ’ 1979 - 1980 19480 - 1981 | 1981 - 1982 ' 1982 - 198) 1983 - 1984
CAPITAL 06 M CAPITAL 05 M CAPITAL 06N CAPTTAL o4 M CAPITAL 06 M CAPITAL o0& M CAPITAL osHM CAPITAL ot ]canm. o&n CAPITAL o6 M CAPITAL 0eN
Tuktoyakeuk 18,000 250,000 28,0350 300,000 41,000 250,000 53,000 59,000 57,000 59,000 61,000 63,000 65,000 61,000
Fort Good Hope 32,000 100,000 37,000 100,000 42,000 100,000 4R,000 200,000 56,000 300,000 72,000 80,000 78,000 81,000 84,000 87,000 90,000
Fort Pracklin 13,000 14,000 50,000 17,000 100,000 22,000 250,000 33,000 290,000 { 43,000 48,000 50,000 52,000 53,000 54,000
Fort Norman * 32,000 100,000 37,000 150,000 44,000 150,000 52,000 150,000 60,000 200,000 7),000 13,000 75,000 78,000 81,000 84,000
Arctic Red 170,000 34,000 35,000 36,000 37,000 39,000
River 11,000 12,000 11,000 14,000 15,000 250,000 26,000

Sache Harbour 21,000 22,000 21,000 26,000 26,000 360,000 | 4),000 370,000 56,000 58,000 60,000 2,000 64,000
Aklavik 32,000 100,000 37,000 150,000 44,000 200,000 54,000 100,000 68,000 71,000 73,000 76,000 79,000 82,000 85,000
Paulatuk 1,200 1,300 1,400 1,500 1,600 1,700 1,800 1,900 2,000 2,100 2,200
Fort McPherson 56,000 250,000 72,000 450,000 93,000 400,000 | 113,000 200,000 125,000 87,000 88,000 89,000 90,000 91,000 92,000
Coville Lake 200 300 400 500 600 700 800 900 1,000 1,100 1,200
Norman Wells 40,000 400,000 58,000 300,000 72,000 300,000 97,000 400,000 117,000 100,000 | 124,000 114,000 115,000 116,000 117,000 118,000
TOTAL 256,400 1,300,000 318,000 | 1,500,000 390,800 1,500,000 | 479,000 1,500,000 559,200 1,500,000 | 594,000 620,000 | 625,600 642,800 661,000 678,200 696,400

TABLE 3, APPENDIX F, contd.




