¢
006 .10

Regional District of Alberni-Clayoquot
and

City of Port Alberni

ALBERNI VALLEY
REGIONAL WATER STUDY

March 1995

V' 4l KOERS
& ASSOCIATES
ENGINEERING LTD.
Consulting Engineers PARKSVILLE, B.C.




KOERS

P.0O. BOX 1289

& ASSOCIATES 182 MEMORIAL AVENUE

ENGINEERING LTD PARKSVILLE, B.C. V9P 2H3

. 604) 248-3151

Consulting Engineers Fax §604; 248-5362
March 6, 1995

File: M9330-4

Regional District of Alberni-Clayoquot
3008 - 5th Avenue
Port Alberni, B.C. V9Y 2E3

Attention:  Mr. R. Harper
Administrator

City of Port Alberni
4850 Argyle Street
Port Alberni, B.C. V9Y 1V8
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Dear Sirs:

Re:  Alberni Valley Regional Water Study - FINAL REPORT

We are pleased to present 50 copies of our final report on the Alberni Valley
Regional Water Study conducted for the Regional District of Alberni-Clayoquot
and the City of Port Alberni.

The study considers several alternatives for short term and long term regional
supply to the Alberni Valley service area, and provides capital and annual cost
estimates, and cost recovery options for comparison.

A total of four alternative supply systems have been investigated, ranging from
a new supply system that replaces all existing sources, to a staged
implementation of a regional supply system using most of the existing sources,
in an effort to spread costs over a longer period.

A first draft of the report was submitted on August 18, 1994, for review by
City and Regional District senior staff. A meeting was held on October 3,
1994 to discuss the review comments. A second draft was presented on
November 21, 1994 to staff. Comments:from staff were incorporated, after
which a revised second draft was submitted on December 19, 1994 for
discussion and review by City Council and the Regional District Alberni Valley
Committee. The report was formally presented to the AV Committee and
invited members from all potential user groups on January 18, 1995, followed
by a second meeting on February 8, 1995 to receive final input.

il

A Member of Consulting Engineers of British Columbia @

and Association of Consulting Engineers of Canada




March 6, 1995
File: M9330-4

Regional District of Alberni-Clayoquot
City of Port Alberni

The final report incorporates input and feedback received from staff, the AV
Committee, the Improvement Districts and other potential users of the system.

We look forward to presenting the final report and discussing the findings with
the City and Regional District. We have enjoyed working on this challenging
project, and would be pleased to assist further in the implementation of the
Alberni Valley Regional Water Supply.

Yours truly,

KOERS & ASSOCIATES ENGINEERING LTD.

1
D.A. Koers, P.Eng.
Project Manager
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ALBERNI VALLEY REGIONAL WATER SUPPLY STUDY
EXECUTIVE SUMMARY
SCOPE AND OBJECTIVES

Koers & Associates Engineering Ltd. were retained by the Regional District of Alberni-
Clayoquot and the City of Port Alberni to determine the most cost effective and secure
method of obtaining an adequate long term supply of good quality water for the City of
Port Alberni and surrounding Regional areas in the Alberni Valley.

The study builds on data presented in previous regional and municipal studies conducted
in 1971 and 1987, and presents an orderly, phased progression from existing supply
systems to the ultimate recommended regional supply scheme, comparing viable
alternative sources and transmission systems, and considering water quality, quantity,
security of supply, as well as capital and operation and maintenance costs.

A financial model is presented to compare, for illustrative purposes, how the total annual
costs for the various alternative supply systems could be financed over the full 25 year
design period, from a combination of development cost charges, parcel taxes, and user
rates.

Throughout the report, it has been assumed that all sources of water used in the various
alternative schemes, whether they are existing or new, would be owned and controlled by
a single regional water authority, comprising the member water utilities, and that the
water from all sources would be shared by the entire system, with costs allocated to the
member utilities on a proportional basis. The mechanism by which existing sources are
transferred to the regional authority or the administrative and operational structure
necessary to run the regional water authority has not been addressed in this report.

BACKGROUND

The Regional District of Alberni-Clayoquot (RDA-C) first looked into regional water
supply for the Alberni Valley in 1971. Sources considered at that time were Great
Central Lake, Somass and Stamp Rivers, Sproat Lake, and Cameron Lake. The system
was expected to serve 60,000 people in the Alberni Valley by the year 2000. Great
Central Lake was recommended as the best regional water source.

The current population in the Valley is about 27,000 people, and has been relatively
constant over the past 24 years. Additional growth is now predicted to result in a
projected year 2020 population of 54,000 in the Alberni Valley.

Existing water supplies are barely able to supply present peak summer demands, and some
of the supplies suffer from water quality problems. All existing water systems in the
proposed service area are in urgent need to upgrade their individual water supply systems,
to ensure adequate and safe domestic drinking water supplies for the immediate, as well
as long term needs.
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REGIONAL SERVICE AREA

The proposed service area includes the City of Port Alberni, the Beaver Creek and Cherry
Creek Improvement Districts, the Sahara Heights and Arrowsmith Heights Water User
Communities, and the Sproat Lake/McCoy Lake and Bell/Stuart Road service areas.

The service area includes several First Nations Reserves, which can be included in the
proposed regional water supply system without significant system modifications.

EXISTING WATER SYSTEMS

The existing water systems for the City of Port Alberni, the Beaver Creek and Cherry
Creek Improvement Districts, and the Sahara Heights Water User Community are supplied
from surface water sources, namely China Creek/Bainbridge Lake, Somass River, Stamp
River, Lacy Lake, and Rogers Creek. None of the supplies are treated beyond relatively
coarse screening and chlorination.

Residents in other parts of the service area generally have individual supplies from Sproat
Lake and individual groundwater wells,

[t is estimated that over 95% of domestic water in the service area is obtained from
surface water supplies.

Based on current moderate growth projections (an average of 2.4% per annum), it is
predicted that the total water demand in existing water systems in the service area will
surpass the total available capacity of the existing water sources in 1996. This is true for
each individual system as well.

POPULATION AND WATER DEMAND PROJECTIONS

The first stage of the proposed regional water supply system is designed to cover a period
of 25 years from today, ie. 1995 to 2020. During that time it is projected that the
population to be served by the system will roughly double from 30,800 in 1995 to 54,185
in 2020, and the maximum day water demand from 40,615 m’/day to 66,350 m*/day.

WATER CONSERVATION

The report discusses potential for water conservation. There is significant potential to
reduce water demands by being less wasteful in lawn and garden irrigation practices and
by using more efficient plumbing fixtures. Although evidence is mounting that the
general public is ready to start addressing this issue seriously, additional measures, such
as garden sprinkling restrictions and metering of individual water service connections,
combined with increasing block water rates (whereby the price of water increases with
increased use), may be necessary to encourage water conservation.

Some allowance has been made in the water use projections for the effect of conservation,
but only to the extent that per capita water use is not expected to increase with time, as
has been the case in the past. It is also assumed that universal metering will be
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implemented throughout the service area. There is no demonstrable justification for
predicting a decrease in per capita water use at this time, except as a result of metering
in the City of Port Alberni. Should a further decrease occur through the success of water
conservation programs, the effect will be that the first stage system will last longer than
the projected 25 years, and public expenditures to further expand the system can be
postponed.

REGIONAL WATER SUPPLY CONCEPT

The general concept of the proposed regional water supply system is that bulk water
would be supplied to the various existing community water systems by means of a
regional transmission main and a supply system from a new or existing regional surface
water source or sources. The existing water systems would continue to operate their
distribution systems as they have in the past, buying bulk water from the regional system
and selling water to their customers. The cost of buying water from the regional system
would be offset by the reduction in operating costs of their traditional sources and would
shift the responsibility of meeting increasing demands for adequate quantity and quality
of water to the regional supply authority.

By agreement, the regional supply system would provide maximum day water demands
at adequate pressures at one or more metered connection points. The individual water
systems would continue to be responsible for distributing water to the consumer through
their own systems, including the provision of storage for balancing peak hourly demands
and fire flows.

New service areas, such as Sproat Lake, McCoy Lake, and Bell/Stuart Road are
accommodated in the various supply system alternatives. In the staged system, service
to these areas would only be possible when the transmission system is sufficiently
developed and reservoir storage added to allow service to extend to those areas. Such
areas would be responsible for constructing their own water distribution systems.

REGIONAL WATER SOURCES

General

Existing sources considered suitable for incorporation into a regional water supply system
for the Alberni Valley are China Creek/Bainbridge Lake, Somass River and Lacy Lake.

Only the Somass River is expected to require treatment beyond chlorination in the short
term.

New sources considered suitable for long term regional water supply are Great Central
Lake or the Somass River, either on their own, or in conjunction with China Creek.

Sproat Lake has been considered as a regional supply, but has been rejected because of

extensive development around Faber and Stirling Arms, and the anticipated difficulty in
securing additional water licence, over MacMillan Bloedel’s current licence.
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Water quality for all sources considered is excellent, and well within the Guidelines for
Canadian Drinking Water Quality, with the exception of turbidity and colour during high
runoff in China Creek, Cold Creek (Lacy Lake system), and the Somass River, and
coliform bacteria in the Somass River.

Water quality in the Somass River has deteriorated over the years from land runoff, which
originates from forestry lands and many farms. The Somass source for the City is only
used sporadically because of taste and odour complaints.

Short to Medium Term Regional Water Sources

In the short term, regional water can be supplied to the existing water systems in the
proposed service area by improving interconnections between the systems and utilizing
the existing China Creek, Somass River and Lacy Lake sources. It is important to at all
times maximize the use of the China Creek and Lacy Lake gravity sources, to avoid the
high annual costs of pumping. This requires the completion of a new water main
connection across Rogers Creek from the Cowichan Reservoirs to the Johnston Street
reservoir.

Use of the Somass River will require the immediate installation of a filtration water
treatment plant.

Long Term Regional Water Sources

The best long term regional water source is Great Central Lake. It is expected that
adequate watershed protection can be achieved for the lake, and that the high cost of
treatment can be postponed longer than for any other source in the area. The
development of an Integrated Watershed Management Plan for the Great Central Lake
watershed should be a high priority. The report considers Great Central Lake as the sole
source of regional water supply, as well as in combination with the existing China Creek
source. i

As an alternative to the Great Central Lake source, the report considers the expansion of
the Somass River intake and pump station, in conjunction with immediate treatment. The
Somass source is also considered on its own, or in combination with the existing China
Creek source.

REGIONAL WATER SUPPLY ALTERNATIVES

The report identifies and investigates two main options, based on the long term use of
Great Central Lake or the Somass River. These options are further split in four sub-
options based on using the new sources on their own, or in combination with the existing
China Creek source. Each option is phased in by using the Lacy Lake source in the
initial stages, and by postponing treatment for China Creek and Great Central Lake as
long as can be justified from a public health point of view.

The following options have been considered:
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OPTION 1 OPTION 2

- Retain China Creek, Bainbridge -
Lake and Lacy Lake with new
source

- Construct treatment plant, Phase I | -

- Construct distribution system
interconnection across Rogers -

Somass Source with Great Central Lake Source
Treatment Plant in Phase I No Treatment Until Phase III
Phase I - 1995 Phase I - 1995

Retain China Creek, Bainbridge
Lake and Lacy Lake with new
source

Construct intake, pump station
and supply main

Construct distribution system

- Add Sproat Lake expansion -
- Abandon Lacy Lake supply and -
construct booster pump station,
reservoir, and distribution main

Creek interconnection across Rogers
Creek
Phase II - 2005 Phase II - 2005

Add Sproat Lake expansion

Abandon Lacy Lake supply and
construct booster pump station,
reservoir, and distribution main

Creek supply, and replace China
Creek supply main

or
B. Abandon China Creek and upsize
system
Construct transmission main from

Cherry Creek to Cowichan
Reservoirs

connection connection
- Construct treatment plant, Phase
II
Phase III - 2015 ? Phase III - 2015 ?
(Mandatory Treatment) (Mandatory Treatment)
A. Install treatment plant on China A. Install treatment plants on Great

Somass treatment and supply B.

Central supply and China Creek
supply, and replace China Creek
supply main

or

Install large treatment plant at
Great Central, and abandon China
Creek

Construct transmission main from
Cherry Creek to Cowichan
Reservoirs

WATER TREATMENT REQUIREMENTS

The Somass River source will require filtration treatment immediately to remove turbidity
as well as taste and odour compounds from the river water.
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It is believed that it will be possible to continue to improve watershed management
practices in the China Creek and Great Central Lake watersheds under new legislation
governing forestry practices, fisheries, and community watersheds, to the extent that water
quality can be protected sufficiently to be able to postpone the construction of filtration
treatment plants on the China Creek and Great Central Lake supply sources for the
foreseeable future.

Should this not be successful, or if legislation is brought in similar to that already
introduced in the United States, to force mandatory treatment of all surface water supplies,
treatment will have to be added before the date assumed in this report.

TOTAL ESTIMATED COST OF OPTIONS

Capital costs are estimated for all facilities in each of the four options of the proposed
regional supply system, based on mid-1994 construction costs.

Nominal estimates have been included for property acquisition for pipeline right-of-ways,
where these are not located in public roads, and for reservoir, pump station and treatment
plant sites.

A cost allowance is proposed to cover land use impact costs for compensation to the
major land owners in the watershed for any potential negative impact on their logging
operations on account of specific restrictions for water quality protection. Although it is
not expected that restrictions will be required over and above those already in force
through Fisheries/Forestry Guidelines and other environmental legislation, it is possible
that future integrated watershed management plan negotiations may result in specific
additional demands for water management. Compensation may then be required, as
determined by arbitration. An allowance of $1,000,000 has been added to the Great
Central Lake options to cover this eventuality.

A summary of the capital costs of the options follows:

Table S-1 ESTIMATED CAPITAL COST (1994 $)
OPTION ' PHASE I (1997-2005) TOTAL (1997-2020)
1A Somass/China Creek $19,924,900 $43,515,500
1B Somass Only $19,924,900 $36,586,200
2A  Great Central Lake/China Cr. $26,328,700 $49,492,400
2B Great Central Lake Only $26,328,700 345,172,000
Vi
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COMPARISON OF OPTIONS

The total capital cost of the Great Central Lake options is estimated to be approximately
$6,000,000 to $8,500,000 higher than for the Somass River options, including full
treatment on all water sources. Total water supply system development would be
sufficient to support growth to the year 2020.

For Phase I water supply development, sufficient to provide regional water until the year
2005, the initial capital costs of the Great Central Lake schemes are an estimated
$6,500,000 higher than for the Somass River schemes, with treatment provided initially
only on the Somass source.

The higher capital cost of both supply schemes that ultimately retain the China Creek
source (Options 1A and 2A) is due to the replacement of the old China Creek supply
main with a new larger supply main in the year 2015 (or earlier if the existing main
deteriorates). This favours the combined Great Central Lake/China Creek scheme (Option
2B), as the costs for that option already include the full supply main from Great Central
Lake, giving the combined system a 50% higher capacity than the other 3 options. For
the combined Somass/China Creek scheme (Option 1B), the supply costs only include
sufficient pumping at Somass to provide the year 2020 demands.

Annual operation and maintenance costs are a significant consideration in the comparison
of alternative systems. These include the cost of labour to operate and maintain the
facilities, as well as the cost of power, chemicals, and repairs. Higher capital costs to
build longer pipelines to reach Great Central Lake will be offset by lower power costs
because of the elimination of major pumping costs at the Somass.

The report presents a comprehensive analysis of the revenues required to finance the
projected expenditures. A financial model has been designed to track amortization of
capital costs, operation and maintenance costs, including inflation, in the years that they
are occurring, balanced against revenues from development cost charges (DCC’s), general
taxation based on parcel taxes, and user charges based on volume. This is presented for
illustrative purposes to arrive at a reasonable estimate of annual per household cost to pay
for the system. Specific cost recovery methods and apportionments will likely vary when
the system is actually implemented.

The following table shows a summary of the estimated DCC’s, parcel taxes, and user rates
required to pay for the various options, based on the financial model presented.

Table S-2 SUMMARY OF TYPICAL ANNUAL COSTS PER HOUSEHOLD

Initial Years - No Treatment at China Creek or Great Central Lake

Parcel User Total

CcC Tax Rate Tax
Alt. 1 - Somass & China Creek $2,000 $113 $86  $199
Alt. 2 - Great Central & China Creek $2,000 $165 $53 $218

vii
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Table S-2 (Cont’d)

Beyond 2015 - Mandatory Treatment

Parcel User Total

DCC Tax Rate Tax
Alternative 1 - Somass & China Creek
Option 1 A - Keep China Creek $2,000 $200 $230 $430
Option 1 B - Abandon China Creek $2,000 $115 $265 $380

Alternative 2 - Great Central & China Creek

Option 2 A - Keep China Creek $2,000 $247 8176 $423
Option 2 B - Abandon China Creek $2,000 $200 $170 $370

It should be noted that the additional annual costs for a new regional supply system will
be somewhat offset by the elimination of existing annual costs to operate and maintain
existing individual water supply systems. The costs of operating and maintaining the
existing supply systems that become part of the regional supply system are included in
the regional system cost estimates.

The above comparison represents a typical financial model that will generate the revenues
to finance the scheme. Given the different ways that taxes and user rates may be applied,
it illustrates as a minimum the order of magnitude of the costs involved. The regional
district and its members must decide what they consider to be a fair basis for distributing
tax burdens, capital and user charges. They may elect to increase the DCC’s (within the
limits allowed under the Municipal Act) to lower tax rates to the existing and future
consumer, or alternatively change the user rate or parcel tax method of cost allocation.

The combined Great Central Lake/China Creek option (Option 2A) has the built in
capacity to supply the full 2020 design demand of 66,000 m*/day from Great Central
Lake, as well as 35,000 m*/day from China Creek, resulting in 50% excess capacity
compared to the other options. This excess capacity can be put to use with relatively low

incremental operation and maintenance costs, as there will be considerably less pumping
for Option 2A.

The options retaining China Creek also provide the considerable benefit of increased
security of supply from two sources, on opposite sides of the system. Also, long term
upgrading costs of the internal distribution systems will be much less with two sources
entering the system from opposite ends.

The annual costs listed in Table S-2 are calculated on the basis of 25% government
funding and a DCC contribution of $2,000 per newly created lot or housing unit. This
DCC value has been set arbitrarily for the purpose of initial financial analysis. It can be
varied considerably within the provisions of the Municipal Act. Government funding for
infrastructure projects is not guaranteed, and there is every possibility that funding may
not be available at all at the time this system would proceed. Municipalities and regional

viil
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districts are increasingly looking towards DCC’s to help finance projects that are
necessary because of increased development.

CONCLUSIONS AND RECOMMENDATIONS
Conclusions:
The following conclusions may be drawn from the work presented in this report:

1. The proposed Alberni Valley Regional Water Supply System would service the City
of Port Alberni, the Beaver Creek and Cherry Creek Improvement Districts, the
Sahara Heights and Arrowsmith Heights Water User Communities, and the McCoy
Lake, Sproat Lake, and Bell/Stuart Road service areas.

2. The present (1995) population in the service area is estimated at 30,000 people.
The best estimate of projected population growth over the next 25 years is an
average annual growth rate of 2.4%, resulting in a design population of 54,000
people in the service area for the year 2020.

3. The existing peak day water demand for the regional service area is estimated at
48,000 m’/day. With universal metering in all communities, it is projected that the
year 2020 peak day demand will be 66,500 m*/day. Without universal metering,
the projected year 2020 peak day demand will be 79,500 m*/day. At a given
capacity, this represents an additional 10 years of useful system life for a fully
metered system at the projected rate of growth.

4. The existing China Creek/Bainbridge Lake and Lacy Lake sources can be used for
regional water supply with no additional treatment for the foreseeable future. The
present combined capacity of these sources is 36,000 m’/day. Additional existing
source capacity exists at the Somass River (City) and at the Stamp River (Beaver
Creek), to a total of 20,500 m’/day, however, water quality for these sources has
been below aesthetic acceptability during the summer, and continued use without
consumer complaints will require filtration treatment.

5. The existing China Creek supply consists of 8 km of more than 60 year old steel
supply main which is close to its expected useful life span. It is not known whether
this main can last through the next 25 year design period without major repairs or
full replacement.

6.  Suitable future regional water sources capable of supplying the entire Alberni Valley
service area are Great Central Lake and the Somass River. Great Central Lake
water is suitable for drinking water without treatment in the foreseeable future, other
than disinfection, whereas Somass River water will require filtration treatment
immediately, as well as disinfection. Each source is able to supply the design water
demands for the regional service area on its own, or in combination with the
existing China Creek source.
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7. It is expected that surface water sources, including Great Central Lake and China
Creek will require mandatory filtration treatment sometime within the next 10 to 20
years, unless water quality concerns require earlier treatment.

8. The Somass River supply options present the lowest capital cost opportunities for
regional water supply, about $8,500,000 lower than the Great Central Lake options.

9.  The options retaining China Creek, including the provision of treatment and
replacement of the China Creek supply main, provide the best opportunity for
expansion beyond the next 25 year design period.

10.  When considering the annual costs of operation and maintenance in addition to the
capital costs, the Great Central Lake options become marginally cheaper after
mandatory treatment has been implemented.

11.  Assuming the implementation of development cost charges (DCC’s) for water
supply to the extent of $2,000 per new development unit, and 25% provincial
financing, initial total annual costs to pay for the regional water supply system are
estimated at around $200 per household for the Somass option and $220 for the
Great Central Lake option, until the implementation of treatment. Annual per
household costs would roughly double after the implementation of treatment at
Great Central Lake and China Creek, expected around the year 2015. The DCC
may be increased to reduce taxes, or to offset reduced government funding.

Recommendations:
Based on the conclusions reached, the following recommendations are presented:

1. That universal metering be instituted, in conjunction with increasing block water
rates, and a public education program to encourage water conservation. The
objective is to reduce per capita water demands to more reasonable values, and
postpone required water supply system expansion.

2. That a regional water supply system be implemented, supplying bulk water to the
various member distribution systems, and that Option 2A - Great Central Lake, in
conjunction with China Creek be selected as the best long term source.

3. That the universal metering program and associated water conservation efforts be
operated for at least two years before sizing the regional water supply system, to
prove design per capita water demands. This will allow a firmer basis to be
established for design of the ultimate water supply system capacity, and required
timing.

4. That, in the interim, short term upgrading and interconnection options be
investigated that will allow the existing sources to supply the existing water
systems, working progressively towards the ultimate scheme. This will require the
setting up of a mechanism to review individual system upgrading plans in the
context of the future regional water supply system.
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That the appropriate government agencies having jurisdiction be given copies of this
report and that they be advised about the regional district’s long term interest in
Great Central Lake and China Creek as sources for regional water supply.

That discussions take place with the major stakeholders about use of the affected
watersheds for water supply purposes, with the objectives of protecting the
watersheds for public drinking water supply.

That a Development Cost Charge Bylaw be implemented at the earliest opportunity

to collect funds to assist in the financing of the proposed regional water supply
system.

Xi
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SECTION 1.0
INTRODUCTION

1.1  BACKGROUND

The Regional District of Alberni-Clayoquot (RDA-C) first looked into a regional
water supply for the Alberni Valley in 1971 (1). That study considered regional
water supply sources from Great Central Lake, Somass-Stamp Rivers, Sproat Lake,
and Cameron Lake.

Projected growth at that time called for a regional water system to supply 60,000
people by the year 2000. It was recommended that, based on costs, availability
of water, and water quality, Great Central Lake was the best regional water source.

Growth did not occur as predicted in 1971. On the contrary, the Alberni Valley
population has been relatively static during the past 23 years, at about 27,000
people. With additional growth in the region becoming apparent, the projected
population for the year 2020 is estimated at 54,000.

The existing sources of supply will not be sufficient to supply that level of growth.
The main source from China Creek/Bainbridge Lake is limited due to supply main
constraints, and beyond that, due to watershed size limitations. Some of the
existing sources, such as the Somass River source for the City of Port Alberni, and
the Stamp River source for the Beaver Creek Improvement District, suffer from
water quality problems.

A report prepared for the City of Port Alberni in 1987 (2) determined that the best
short-term (20 years) water supply plan for the City consisted of continued use of
China Creek, supplemented by the Somass River source, with filtration treatment
provided for the latter, to overcome water quality concerns. This report reiterated
the view that Great Central Lake would be the best long term (regional) water
supply alternative. It also recommended the development of watershed
management guidelines for the China Creek watershed to minimize future water
quality impacts from forestry and mining activities in the watershed.

With the existing China Creek/Bainbridge Lake source operating at capacity and
the supplemental Somass River source being available only as a last resort,
because of water quality problems, the City needs to review its short and long
term options for water supply. At the same time, the two water improvement
districts are reviewing their options: the Beaver Creek Improvement District needs
to upgrade its supply system, to solve water quality problems, and also needs to
upgrade its distribution system, to improve water pressure in some parts of the
service area; and the Cherry Creek Improvement District needs to increase its
supply capacity and improve distribution system pressures in some areas. The
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Sahara Heights Water Users Community has had a long standing shortage of fire
demand water, and is interested in reviewing options to become part of the
adjacent City or Cherry Creek water systems. Arrowsmith Heights, Devil’s Den,
and the developed areas around Sproat Lake are other areas that could benefit
from a regional water supply system.

1.2 SCOPE AND OBJECTIVES

The objective of this study is to determine the most cost effective and secure
method of obtaining an adequate long term supply of good quality water for the
City of Port Alberni and surrounding Regional areas in the Alberni Valley. The
study is prepared jointly for the the City of Port Alberni and the Regional District
of Alberni-Clayoquot, under the general direction of the City of Port Alberni
Engineering Department.

Having previously identified Great Central Lake and Sproat Lake as the two major
alternative regional water supply sources (1,2), this study has set out to move
forward from the data presented and conclusions drawn in the previous studies,
taking into consideration recent developments and modern domestic water supply
criteria. Included in the assessment is a proposed orderly, phased progression
from existing supply systems to the ultimate recommended regional supply
scheme, comparing viable alternative sources and transmission systems, and
considering water quality, quantity, security of supply criteria, as well as capital
and operation and maintenance costs. Location, preliminary layout and sizing of
the major components of the supply and transmission works are determined for the
major alternatives to allow cost estimates for comparison purposes.

Demand side management of water supply systems is becoming increasingly
important, particularly in areas such as Port Alberni where per capita water
demands are higher than normal because of historically abundant supplies and
absence of individual metering. This is addressed in the current study.

Proposed means of financing the major capital expenditures required to build a
regional supply system for the next 25 years are discussed to show how the
systems may be paid for.

1.3 DATA SOURCES, BIBLIOGRAPHY

Data sources and a bibliography of references used in the preparation of this report
are listed in Appendix A.

Records of meetings held with key agencies and individuals to discuss the
proposed regional water supply system are contained in Appendix B.
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1.4 STUDY TEAM

The Koers & Associates Engineering Ltd. study team for this project was led by
Dr. D.A. Koers, P.Eng. He was assisted by Mr. L.S. Dillon, P.Eng. and C.
Downey, E.I'T. Assistance in cost estimating was provided by Mr. D. Shillabeer,
P.Eng.
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SECTION 2.0
REGIONAL SERVICE AREA

The service area to be considered for the proposed regional water supply is shown
on Figure 2.1.

The service area includes the City of Port Alberni, the Beaver Creek and Cherry
Creek Improvement Districts, the Sahara Heights and Arrowsmith Heights Water
User Communities, the Bell/Stuart Road, McCoy Lake (Devil’s Den), and Sproat
Lake service areas.

The layout of the proposed regional water supply system alternatives has been
selected under the assumption that both the Beaver Creek and Cherry Creek
systems will be incorporated into the regional system. If either one of these areas
would not participate, the ultimate layout of the system would have to be revisited.
The Sproat Lake, McCoy Lake, Bell/Stuart Road, Arrowsmith Heights and Sahara
Heights areas can be deleted from the regional service area without affecting the
layout of the main system.

The service area includes several First Nations Reserves. Although this report
does not address service to First Nations communities in detail, they can be easily
serviced from the proposed regional water supply system. The additional demands
involved will not significantly affect the size of the initial system.
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SECTION 3.0
EXISTING WATER SUPPLY SYSTEMS

3.1 GENERAL

Table 3.1 contains a listing of all existing community water systems, along with
the type of water supply system, reported capacities of the supply system
components, and the balancing storage capacities provided in the various
distribution systems. The location and extent of all of the existing community
water systems, including source location and size of the main distribution piping
and reservoirs, are shown in Figure 3.1.

Each existing water system is described in more detail below:

3.2 CITY OF PORT ALBERNI

The City of Port Alberni is generally served by the main source of water from
China Creek, supplemented by stored water in Bainbridge Lake. The China Creek
supply is from an intake dam across the river bed, approximately 7.5 km upstream
from the mouth of the river. At the intake (elev. 184 m) the water passes through
a travelling screen, into a 8 km long, 400 mm diameter supply main to the Lower
Cowichan Reservoir. The steel supply main was constructed in 1931, and now is
over 60 years old, close to its expected useful life span.

Bainbridge Lake is situated about halfway between the China Creek intake and the
City boundary. Water flows from Bainbridge Lake (elev. 153 m) through a 500
mm diameter main, and is pumped into the China Creek supply main at the
Bainbridge pump station. The supply main from Bainbridge Lake was replaced
with a PVC main in 1992, as the existing steel main was severely corroded in
many locations. Gas chlorination of the water supply takes place at the pump
station. The combined capacity of China Creek and Bainbridge Lake is 32,500
m*/day (16,000 from China Creek and 16,500 from Bainbridge Lake). During
periods of high turbidity in China Creek, the China Creek supply is shut off, and
Bainbridge Lake supplies the entire City to a maximum capacity of 24,000 m’/day.
The licensed withdrawal from China Creek is limited to 24,450 m*/day, and the
City’s water license on Bainbridge Lake allows withdrawals up to 9,760 m*/day,
fof a combined licensed amount of 34,210 m*/day.

The China Creek watershed is 6,500 ha in area. Water withdrawals at the intake
are supported by storage at Lizard Lake, with a live storage volume of 545,000
m’. Live storage at Bainbridge Lake is 1,230,000 m®.

The combined capacity of China Creek and Bainbridge Lake is close to present
maximum day demands in the City. When the daily demand is higher than the

3-1

KOERS & ASSOCIATES ENGINEERING LTD.




TABLE 3.1

EXISTING WATER SYSTEMS (19%4)

Capacity
AREA SUPPLY BALANCING STORAGE
Capacity | Licence Volume | TWL | Depth
Type Description m3/day m3/day Description m3 m m
City of Port Alberni  |Sutface |China Creek 16000 | 24,450 | Cowichan (1 & 2) 18,000 | 158/146 5
Surface Bainbridge Lake 16,500 9,760 | Burde 6,750 86.8 5
Surface Somass River 17,000 13,650 | Johnston 9,000 66.8 5
Total 49,500 | 47,860 | Total 33,750
Beaver Creek Surface | Stamp River 3,430 6,225 | Northwest 275 103 3
Improvement District Southeast 1135 103 3
Total 3,430 6.225 | Total 1,410
Cherry Creek Surface | Cold Creck 3,430 5,145 | Cold Creek 6.953 212 26
Improvement District
Total 3430 5,145 | Total 6953
Sahara Heights Surface | Rogers Creek 170 52 | Groundlevel/pumped 90 100 2
Arrowsmith Helghts Wells Individual nfa None
GRAND TOTAL 56,530 | 59282 42203
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China Creek/Bainbridge Lake capacity, the City has the ability to activate the
Somass River pumping station, which essentially supplies the northern portion of
the City. The Somass River pump station contains a fixed screen and gas
chlorination facilities, and is located approximately 1 km upstream from the
crossing of Highway 4. The capacity of the Somass River source is 17,000
m*/day, but the water license only allows withdrawals up to 13,650 m*/day. The
Somass River source is used only as a last resort, because of the marginal water
quality in the summer months from fish runs and agricultural runoff upstream.

The City water distribution system is divided into numerous pressure zones,
controlled by the main distribution reservoirs, namely upper and lower Cowichan,
Burde Street, and Johnston Street, most of which are interconnected by pressure
reducing valves. The Johnston Street pump station supplies a higher pressure zone
without a control reservoir. The City meters most commercial, industrial, and
multi-family services, but does not meter individual residential services, although
new residential service connections are now required to include water meters.

3.3 BEAVER CREEK IMPROVEMENT DISTRICT

The Beaver Creek Improvement District takes its water from a single 450 mm
corrugated metal pipe infiltration gallery in the Stamp River, at the foot of
McKenzie Road. The intake is at elevation 12 m and discharges into a wet well,
from where the water is pumped into the distribution system by means of three
paraﬁel pumps, each having a capacity of 15 Ips at 110 m total dynamic head
(TDH). The three pumps combined have a capacity of 40 lps at 110 m TDH.
The intake is subject to siltation, and needs to be backflushed frequently during
peak demand periods to maintain its capacity, and to prevent a low wet well level
shut down of the pumps. Water is chlorinated at the pump house, using a fixed
feed gas chlorinator. The chlorination feed rate does not change when additional
pumps are called on stream.

The water licenses issued to the Beaver Creek Improvement District allow a-year-
round average withdrawal of 3,114 m*/day and a maximum daily withdrawal of
6,225 m’/day.

The distribution system consists of a mixture of 100, 150, 200, 250 and 300 mm
diameter piping, with the main 1,135 m’ reservoir located at the south end of the
system on Kitsucksis Street, and a 275 m’ elevated reservoir at the north end of
the system on Beaver Creek Road. The top water level (TWL) of the main

reservoir is at elevation 103 m, and the TWL of the smaller reservoir is at 102 m.
A small booster pump at the northern reservoir elevates the pressure to the high
area north of the reservoir, however, its capacity is not sufficient to meet peak
demands.

o
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All water services are metered.

Development has been allowed to occur in areas where static pressure is less than
275 kPa (40 psi), particularly in the southern part of the system, near the main
reservoir. There are considerable areas with static pressures in the 20 to 30 psi
range, where individual services require booster pumping.

In the lower portions of the service area, pressures in excess of 690 kPa (100 psi)
occur.

Water quality has been a concern in the last two years, with the onset of algae
growth in the river, causing musty odours in the water. This reportedly is due to
higher water temperatures and fertilization of Great Central Lake to increase
productivity for fish. The presence of large quantities of dead fish during the
spawning season in the river at the intake affects the appearance of water quality.

An emergency connection exists to the City of Port Alberni distribution system at
Falls Road and Georgia Street.

3.4 CHERRY CREEK IMPROVEMENT DISTRICT

The Cherry Creek Improvement District takes its water from Lacy Lake and Cold
Creek, with licenses totalling 5,145 m*/day for diversion and 616,750 m* (500 acre
feet) for storage. The Cold Creek intake impoundment has a volume of 6,953 m?
and a TWL of 217 m.

The watershed for Lacy Lake and Cold Creek above the intake is rather small and
steep, resulting in almost a total absence of runoff during the dry summer months,
during which time the water supply has to rely entirely on storage in Lacey Lake.

Water from the intake is pressure reduced into the distribution system, which is
divided into two pressure zones. Water is chlorinated at the intake by a
hypochlorination system. All water services are metered.

An emergency connection exists to the City of Port Alberni distribution system at
the Alberni Highway and Broughton Street.

3.5 SAHARA HEIGHTS WATER USERS COMMUNITY

The Sahara Heights Water Users Community was established in 1963 and
comprises a 35-lot subdivision located on the Alberni Highway east of the City
boundary, and west of the Cherry Creek boundary. Water is obtained from Rogers
Creek through a 300 mm diameter infiltration gallery, leading to a sump, from
where two 2.8 Ips submersible pumps lift the water to a 90 m’ groundlevel storage
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tank within the subdivision. The water license allows withdrawals up to

52 m’/day. The water is chlorinated at the reservoir by hypochlorinator, and
pumped into the distribution system through a hydropneumatic system, fed by two
3.75 Ips centrifugal pumps. Distribution system pressures are maintained between
345 and 625 kPa (50 - 90 psi).

Although the system is adequate for distribution of domestic demands, it does not
provide an adequate standard for fire protection for the homes in the area, and also
does not have adequate provision for standby during power outages. The water
supply has a high turbidity during times of high runoff in Rogers Creek.

3.6 ARROWSMITH HEIGHTS COMMUNITY

Arrowsmith Heights is a small rural subdivision located approximately 1.2 km east
of the City boundary on the extension of Burde Street. The subdivision has
approximately 40 homes, and is serviced from individual wells.

Residents have approved construction of a water distribution system and

connection to the City of Port Alberni distribution system. The new water system
will be administered under the Regional District as a Local Service Area.
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SECTION 4.0
DESIGN CRITERIA

4.1  DESIGN PERIOD SELECTION

The design period for a water supply facility is usually a combination of
considerations involving useful life of the system, ability to pay by the present
users, development of new technologies, and reliability of growth projections.

The design period chosen for the first phase of the proposed regional water supply
system is 25 years. It is tempting to argue that pipelines for instance, because
they last much longer than 25 years, should be designed for a longer period, as the
incremental costs of increasing pipe size at the outset is so much less than the cost
of twinning a pipeline later. However, apart from the time value of money
analysis, this puts increasing burdens on the smaller population base to pay for
something that is not going to be required for more than 25 years later. There is
also the difficulty of not being able to predict conditions so far into the future,
which may call for a totally different approach at that time, or to predict how
significant the impact of water conservation measures may be on required
capacities beyond the next 25 years. In any case, if duplication is required in 25
years, the population base will be that much larger to pay for the expansion.

Thus it is recommended that a maximum design period of 25 years be used,
starting from the anticipated date the system will be in operation, or from 1995
to 2020.

Pipelines will be sized for the projected 25 year demand conditions. Facilities
such as dams and intakes will also be designed for the 25 year period. Other
facilities with a higher redundancy factor, such as treatment plants and pumping
stations, will be designed in modular form, to be added to in phases over the 25
year design period. Distribution reservoirs, where appropriate, will be designed
in stages over the design period.

4.2  CONSIDERATIONS FOR EXPANSION

Even though facilities will be designed for a 25 year period, consideration needs
to be given to expansion beyond the first phase, as the proposed regional water
supply system will obviously be in place for much longer.

Such considerations include, but are not limited to, a review of provisions for

future expansion of the benefitting area and provision for future connection points
to the system.
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43 POPULATION PROJECTIONS

City and Regional District data have been used as a basis for estimating present
populations and past growth in the area. In addition, data obtained from the
various water utilities on numbers of service connections and average number of
people per household have been used in determining population levels within the
water utility boundaries, which do not follow political boundaries used in the
Canada Census.

Table 4.1 shows the population projections for use in sizing facilities over the 25
year design period. This table shows the estimated distribution of the population
among the various water systems, as well as the estimated populations not
presently served by a water system, but to be included in the proposed regional
water supply system. Total population levels in the service area have stayed
practically constant over the past 20 years, with a slight decline in the City of Port
Alberni and a slight increase in the rural areas over that period.

In consultation with the City and the Regional District, it has been concluded that
a realistic growth rate for the next 25 years will be 2.4% per annum for the
Alberni Valley as a whole. The regional district planning department feels that
under certain development scenarios, the growth rate for the proposed water
system service area could be greater, possibly as high as 3.5 - 4.0%. Using such
a high growth rate for sizing the first phase of the regional water supply system
is difficult to justify from an engineering point of view, given the growth pattern
over the past 20 years. Moreover, if such a high growth rate would be relied upon
for financing projections, it would result in lower per capita revenue requirements,
which in turn may lead to serious financing shortfalls should the growth rate be
less. It has therefore been decided to use a growth rate of 2.4% per annum for
sizing and financing calculations for the first phase of the system.

Using the 2.4% annual growth rate, it is projected that the serviced population in
the benefitting area will grow from a present level of 29,000 people to 54,185
people in the year 2020.

44  EXISTING WATER USE

Water use patterns throughout the benefitting area vary considerably. Generally,
the City of Port Alberni system has the highest per capita water use, as the City
has an adequate distribution systems and source of supply, and total water use
figures include commercial and industrial demands, and municipal sprinkling.

The rural systems have the lowest per capita water use, particularly where there

have been supply problems, and where the distribution system restricts availability
of water.
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TABLE 4.1
ALBERNIVALLEY WATER SUPPLY
POPULATION PROJECTIONS Design Annual Growth Rate: 2.4%

1990 1995 2000 2005 2010 2015 2020
City of Port Alberni 18,400 | 20,717 | 23,325| 26,261| 29,568| 33,290| 37,481
Beaver Creek Improvement District 3,100 3,490 3,930 4,424 4,982 5,609 6,315
Cherry Creek Improvement District 2,700 3,040 3,423 3,854 4,339 4,885 5,500
TOTAL ON WATER SYSTEMS 24,200| 27,247 | 30,677 | 34,539| 38,888| 43,784 | 49,296
Sproat Lake 2,050 2,308 2,599| 2,926 3,294 3,709 4,176
McCoy Lake 250 281 317 357 402 452 509
Beaufort 100 113 127 143 161 181 204
NOT ON WATER SYSTEMS 2,400 2,702| 3,042| 3,425| 3,857 4,342 4,889
TOTAL ALBERNI VALLEY
WATER SYSTEM DESIGN POPULATION| 26,600| 29,949 33,720 | 37,965| 42,745| 48,126 | 54,185
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Tables 4.2, 4.3, and 4.4 show an analysis of current water use in the City of Port
Alberni, the Beaver Creek, and Cherry Creek Improvement Districts, respectively,
based on 1993 water records. Current annual average per capita water use in the
benefitting area has been 1,118 litres per capita per day (Ipcd) for the City and
460 Ipcd for the rural areas. The range among the various water systems in the
benefitting area is 489 (Cherry Creek) to 425 Ipcd (Beaver Creek). Maximum day
water use has averaged 1,780 lpcd in the City and 1,190 Ipcd in the rural areas,
or 1.6 times and 2.6 times average day, respectively.

4.5 POTENTIAL FOR WATER CONSERVATION

In the past, water demand projections have been made based on an assumed
increase in average annual per capita consumption with time, using the rationale
that, as more people obtained modern water using equipment, water use would
increase. Historically, this has been the case, and average per capita water use has
increased over the years.

Generally in North America, this increase appears to have levelled off somewhat.
This is probably due to factors such as higher cost of water, increased metering
of residential service connections, changes in billing structure based on the user
pay principle, summer sprinkling restrictions, more efficient water using
equipment, more efficient watering of gardens and lawns by automatic sprinkler
systems, and probably increasing awareness on the part of the public that some
measure of water conservation is good practice.

North American water use practices have been extremely wasteful when compared
against water use in countries where there are water shortages and on continents
where water quality is such that expensive treatment systems are required to
produce potable water, driving up the cost. The west coast of British Columbia
has been no exception. Historically, water has been plentiful and cheap, as it did
not require any treatment, and was close at hand. There are still entire
communities where it is considered politically unacceptable to restrict the use of
water by regulation, let alone meter the residential use of water.

Because of this attitude and the relative cheapness of our water, per capita annual
water consumption in some areas can be as high as 800 Ipcd, and peak day per
capita demands in the heat of summer as high as 2,400 Ipcd, three times the
average. Water supplies and water supply piping systems have to be sized to be
able to supply the peak demands, which may only occur for a two or three week
period in the summer. For the rest of the year the facilities are grossly oversized.

High government grants during previous decades (up to 75% of the capital costs)

when most water systems in B.C. were being built or upgraded, protected the
municipal taxpayer from the true cost. Because of this, the cost of water has been
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very stable over the past decades, in sharp contrast to the cost of other essential
utilities, such as hydro and telephone. The cost of water has not kept pace with
the real costs of planning for and providing a safe water system.

Now that only a maximum of 25% funding is available for water system capital
costs from the provincial government, and some systems are beginning to require
expensive upgrading to increase capacity and provide more elaborate facilities for
water quality protection, the high cost of providing capacity to handle three times
the average annual demand for a short period each summer becomes very evident.

Fortunately, the Alberni Valley regional water supply system is being considered
at a time when people are becoming more aware of the need to conserve in
general terms - the need to conserve is becoming politically acceptable, perhaps
even essential. It is this reasoning that will ensure that programs designed to
prevent excessive water use will meet with success.

It is the firm opinion of this project team that water conservation measures are
essential ingredients in the successful management of water supply systems.
Demand side management, such as pricing and appropriate sprinkling restrictions
during the summer, designed to provide sufficient water to grow our gardens,
without wasting water, are an essential element of any public water system.
Public education is required to teach people the reasons and benefits, so that it is
not seen as a measure instituted solely because of water shortages.

Metering of individual residential service connections is now essential in any
residential water system. However, utilities must go one step further, and that is
to charge considerably higher unit rates for excessive amounts of water use. This
is done in very few systems at this time, but it is the only way to ensure that peak
water use will decrease, and that those who contribute to the higher peak use end
up paying for the excess capacity needed.

It is expected that the water industry, in response to the growing public awareness
towards responsible conservation, will increasingly provide products which will
result in reduced water use, such as lower volume toilets, more efficient
dishwashers, automatic laundry machines, water saving shower heads and faucets.
This will affect both average water use and peak water use. Building code
changes to require these are now under consideration.

46 WATER DEMAND PROJECTIONS
In view of the foregoing, it may be tempting to optimistically reduce per capita

water conservation figures significantly for design purposes, and thus provide a
smaller first phase supply system at a reduced cost.
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Although water conservation policies are expected to be an important factor in
eventually reducing per capita water consumption, it is not known how soon and
to what extent this will impact consumption in this part of the Province. From an
engineering point of view, therefore, a relatively conservative approach is needed,
based to a large extent on past data.

As a minimum, it has been assumed that within the design period of 25 years
universal metering will be instituted in the City, resulting in decreased peak
demands on the system. Proposed provincial government policies (3,10) indicate
a move to encouraging conservation through universal metering, by making
infrastructure grants available only to fully metered systems. Table 4.5 and
Figures 4.1 and 4.2 illustrate the effect of universal metering on projected per
capita water demands. It is expected that by implementing universal metering, in
conjunction with increasing block user rates, approximately ten years can be added
to the useful life of the proposed Alberni Valley regional water system. This
assumption is still expected to result in relatively conservative 25 year design
demand values. If actual demands are lower through changes in population and
even lower per capita consumption through additional conservation measures, then
future system expansion can be further deferred. For example, Table 4.5
illustrates the effect on design demands for an annual growth rate of 1%. It
should be noted also from Figures 4.1 and 4.2 that at the current per capita
demands there is only a few years of spare capacity in the existing supply systems,
whereas, if demands can be reduced through universal metering, the existing
sources are expected to be adequate for another ten years.

The design water demands adopted for this study are shown in the lower section
of Table 4.5 (2.4 % growth and full metering) for the various areas, at five year
intervals until the year 2020. These are based on an average annual per capita
demand of 300 Icpd for the City and a peaking factor from average to maximum
day consumption of 2.5, plus a commercial/industrial demand of 700 lpcd with a
peaking factor of 1.0, resulting in a design per capita maximum day demand of
1,450 Icpd for the City. An average per capita demand of 500 Ipcd with a
peaking factor of 2.5, results in a design per capita maximum day demand of
1,250 Ipcd for the rural areas. These per capita demands have been kept the same
throughout the design period.

Total average annual daily demands are expected to increase from 24,368 to

36,957 m’/day between 1995 and 2020. Maximum daily demands would increase
from 40,615 to 66,351 m’/day in the same period (see Table 4.5).

4-9

KOERS & ASSOCIATES ENGINEERING LTD.




0L =%

15£799 LS6'9¢E STPS 0£0°09 €06°EE EAKT £EPE SLTTE SrUir 6LT'6F BEEN O6'LE STL'PY 9T 0CLEE SEXT OEPT 6PG'6T 0£6'9¢ [44 009'9¢C
1374 701 0z 922 106 181 10C 08 191 8L1 1. £l 851 £9 Lzl 11 9¢ £11 szl 0§ 0071 0$T 00§ oyneag
LE9 §§T 60§ §9¢ 1 [T (434 20§ 107 zor ovt 8.1 LSE 96€ 8<1 L1t 75¢ Tr1 18T £1¢ szl 05T 08T 00§ axqe]400W
0zT's 880'C 9L 9€9't ‘ LS GOL'E 8T’ Lr9'1 +67'E L§9'E (11 9T6'T 8rT'e 66C°1 66T $98'C pST'T 80€'C £95'7 §20'1 080°C 0s'e 00§ oyeTie0xds
SL8'9 0sL't 00§°S 90T1'9 i P 2 e S48 £Ir's 691'7 6EE't L18'F i +68'E 8LT'Y 11 £Ir'e 008'€ 0zs'T or0'e SLE'S 0SE'1 00L'T 08T 00§ Woar) A13aq)
P68'L LST'E STE'D 110°L : +08°C 609'S LT 168 786't T€6°S Tite PPt T16'y $96°1 06’ €OF'Y SHL'T 06¢'€ SLY'E 0§81 001°¢ 08T 00§ 321 Jmeay
i %00°1
09€°'LT 09€°'L1 81€'91 81¢°91 o1L'ST 9TL'ST £56°F1 £ee'rT T'PT 82T LES'ET LES'ET ®.8'T1 088'TT 001 0oL 104 peinodden )/ eINSnpu]/el21atmuoy
AR :74 W'l 18p'LE 896'PT 1 LB6°6 062'¢€ 91T 0Ls's 9660 96961 8.8 192'9 Por'Ll L66'9 STE'ET L£S'ST SI1T'9 L1L'0T 008'¢1 0zs's 00’81 05T 00¢ %0b'T |ennopisoy  — fmaq[y uod Jo AuD
ONIYALIW TINd
OTE'6L 0Lz'1e SIS LT9'TL SE8°. € oTT'se OrL'r9 STL'PE Spl'TE 695'8¢ £16'TE 96'LE LEO'ES 19€'67 0ZL'EE £L0'8Y SY0'LT G6P6'67 B19'et TW6'+T 009°9Z
1374 201 $0Z 9z 06 181 102 08 191 8LT 1e £rl 81 £9 LTl %1 9¢ €11 yal 0¢ 0071 08 00§ Uojneog
89 1374 60§ €9¢ 9zt (134 208 102 0f 9y 8.1 LSE 96E 8s1 LTE [433 1 18T £1f STl 08t 0§'C 00§ axe14oDoW
0zz's 8807 oLT'y 9£9'y £68°1 60L'E 81Ty Ly9'T ¥67's LS9'E €911 926'T 8rT'e 667°1 665'T $88'C FST 80£'T £95'C $20°'1 050°T [}y 00§ oxeieoids
0sZ'8 00€'E 00§'S LZE'L 1€6°T $88'y 8059 £09°C 6EL'F 08L'S TIe ¥68'e PET'S $50°7 £Ir'e 095y 781 0r0't 080'y 091 00L°T 08T 009 Foou Aueq)
¥68'L LST'E STE'9 110°L $08°7 609'S L9 16T z86'r 1£8°S 4 b rir'y Zie'y §96'1 0€6'€ £9€'Y SPL'T 06%'€ SLY'E 08§8'1 001'¢ 05T 00§ Hea1) Jareag
%00'1
059'81 05981 SPL'LT [ 7 88°91 8891 #9091 190'91 8T'ST $8T°ST £Sv1 £p5'P1 LE'ET LEB'ET 00°1 (472 104 peiunoi3en )/ elaIsnpa]/ eldIatnImoy
T1+'8€ STL'ET 18'LE 9IT'pE 8171 062'EE 10£°0€ 8’01 89667 £16'9C 19’6 192'9T £06'€T LES'8 STE'ET 0348 14 85'L L1L'0T 958'81 PEL'9 00F'81 08¢ 99¢ %0t'T [enmepisey — lmieqly 1od Jo ki
ONINMALIINW TYLLYVd
%0v'T NOILOANOY¥d HIMOYHD NOLLVINdOd
9LL'6Y L2£'0% £58'S¢ WE'LY §68'8C ETT1'vE 790'St PSPLT LSH'TE SL8TE ZI'9T 788'0€ PoL'0F PSRV £8€'67 $18'8E 8r9'€T LS6'LT 0£6'9€ 00§'TT 009'9¢
891 L9 SET 091 9 821 £41 19 (14} SPT 8¢ 911 8El £s 011 T€1 129 so1 YAl 0§ 001 0§ 00§ uojneeg
12 891 LEE T0% 091 12¢ 18¢ €861 S0t £9¢ srl 062 Spe 8El LT 87¢ TET £97 £1€ STl 0sT 0§T 00§ oyehoDoW
pSp'e 8E'T £9L'T 982'¢ FIET 6297 Lzre 1521 108°C SLG'T 061'1 08€'7 1€8'C ZET'T ¥97'7 £69'T LLO'T §S1'T £9¢6'C §20°1 050" 0§'T 00§ oxeTie0Ids
6FS'y 0z8'1 6£9'E 8L TeL't £9V'E 81Ty LY9'T $6T°¢ 8T6'E L9§°T SET'E 8TL'E 1641 786'7 LYS'E 61¢'T 2€8°C SLE'E 0§€"1 0oL 0$'T 00§ Foo1) Aueg)
£2T'S 680'C BLI'Y 696°F 886'1 9L6'S 8Ly 1681 £8L'E 664" 008°T 665’ 08Z'y TIL'1 rir'e £LO'Y 629'7 85T'¢ SLY'E 0§5°1 001°¢ 08T 00§ Aol Jmeogq
09g°LT ME'LT 81591 8T5'91 9IL'ST oTL'ST £S6'F1 £56'F1 8TT'Y1 STTHPT LES'ET LES'ET 088'C1 088°ZT 00T 00 104 pe1unod3en[)/|RIIISNP UL/ RIDIOLIOD
009°81 ob¥'L 008'¥Z 869°LT 6L0'L L6S'ET 6£8'91 SEL'9 15'22 120'91 601'9 9€'TT 'St 860'9 E'0T FOS'PT 208's 6EE'61 008'€T 0zs's 0081 08T 00€ jepnepisoy - (meqly Mod Jo i)
HONINHILINW TINd
188°LS £52'EE £58'SE 20'sS 6£9°'T€ ETT'PE 66E'TS $OT'0E LSP'TE 958'6¥ 9’8t 788°0E 9EP'LY T'LT £8€'67 TSy 0£6'ST LS6'LT £6'TH 1L9'v2 009'92
891 L9 SET 091 ¥9 821 €51 19 [44} Hal 8¢ 911 8T 14 or1 T€1 £s S01 174! 0§ 001 05T 00§ Jojneeq
44 891 LEE 100 091 1ze 18¢ €57 S0t £9€ srl 062 543 g€l 9T 8¢ TET £97 £T¢ sz1 082 (x4 00§ oye Ao
PSP 86T £9L'T 98Z'¢ PIE'T 679'T L' 1821 108°Z SL6'T 06T'1 08€°C 1£8'C ZET1 ¥9Z'T £69'C LLO'T §ST1'Z £96'C $201 0507 05T 00§ oyeieoidg
6vS'y 0z8'1 6£9°E 8IE'Y TEL'T £ob'e 81T’y Lp9'l S6T'€ 816'¢ L98'T SET'E 8TL'E 16¢'1 286'C LbS'e GIP'T 8€8'C SLE'E 0SE'T 00L°T 08T 00§ Foo1d Auey)
£22'S 680'C SLT'Y 696" 886'T 9LG'E 8zL'Y 168'1 E8LE 661"y 008'1 66S'E 082'y T yIv'e £LO'Y 629°1 86Tt SL8'E 0881 001°¢ 05T 00§ Noa1D Javeaq
059'8T 059'81 SPL'LT SpL'LT ¥88'91 +88'91 9091 #90'91 ¥82°ST +82'ST 4ual sl LES'ET LEB'ET 00'1 8L 104 Painnoooen )/ [RLISNP U]/ B2 IGO0
ST'sT LLO'6 008'¢Z BI've 0€9'8 L6S'ET 800'€Z L1T'8 15p'2T 68'1Z 818°L 9E1T 628'07 GEP'L TE'0T 8T8'61 8LO'L GEE'6T 958'81 PEL'D 00t'81 08T 99¢ [enmopisey — lIeqly 1iod Jo AuD
ONIYALINW TVILYVd
%00'T NOLLOANOUd HLMOYH NOLLYINdOd
Keqxep | Keq ay norye| Kegxep | Keqsay uone| Kegxew | AeqBay uoi1g] Keqxep | KeqBay nole| Kegxepw | AeqBay nolie| Keqxepy | Aeq Bay nofie| Keq xep | Aeq Bay noiig| Jopey [E
p/gtm puetaqg —ndog p/gwm puemag —ndog p/gwm puemag ~ndog p/gWm puemRg ~ndog P/ pretmq —ndog p/gln puewmaq —-ndog p/giu puetiag —~ndog yeod feq
020T $10C 0102 £002 0002 S661 0661 Aeqxep | ofelony

puBwa(g Jolepm
ATddNS ALV A TIVA INIFETY
Sy HI4V.L




0202

S10C

0102

$00T

hi:2) §

ED ¥o0I) Uy [Sunsxyg

\

WNWIXEA

\

.
\

SIOLISI(] JUSUL

\

paoxduy + £1D

— Aeq wnuIxeR

Kyoede) ssewog

DUE 2910 BUIY]

) SUNSIX [2I0L

HIMOYD %¥'T — ONIIALIN TINd
SNOILDHIIO¥Yd ANVINAA d91LVM — ['v DI

Y4

0t

53

0v

97

0s

99

09

<9

(spuesnoyp)
Aep/w no

4 - 11

KOERS & ASSOCIATES ENGINEERING LTD.




020C ST0T

010¢

S00Z

Ieax

0002

S661

0661

f1oede)) a1

eury) Sunsxyg

P
\ .

L
\

\
\

K1) — Ae@ wWnuixe

\

é wasoxdur] + £11) — Ae@ WNWIKE

\

j1oede)) ssewos pue

Cile

) SUNSIXT [BI0],

HIMOYD %¥'T — ONITIALIN TVILIVd

SNOILOHIOYd ANVINAA Y4LVM — T "DId

0t

S¢

ov

197

0s

99

09

S

oL

SL

(spuesnoyL)
Aep/w no

4 - 12
KOERS & ASSOCIATES ENGINEERING LTD.




4.7  SYSTEM CONCEPT

The general concept of the proposed regional water supply system is to
interconnect all existing community water systems within the benefitting area by
means of a regional transmission system, as shown in Figure 4.3.

Each existing water system would be supplied from the transmission main through
a master meter and control facility which would ensure that the existing
distribution system can continue to operate as before, under the same or better
pressure conditions.

It is recognized that some existing water systems, because of their location, will
not have a direct connection to the regional transmission main. Examples of this
situation are Sahara Heights, which would be serviced from the Cherry Creek
distribution system, and Arrowsmith Heights, which would be serviced from the
City distribution system. Connecting mains required to provide such connections
are included in the cost of the regional water system.

Generally, no upgrading of the internal distribution systems has been included in
the regional supply system development, except where required to upgrade existing
problem areas to a normal standard.

New service areas, such as Sproat Lake, McCoy Lake, and Bell/Stuart Road, are
accommodated in the various supply system alternatives. In the staged system,
this is only possible when the transmission system is sufficiently developed and
reservoir storage added to allow service to extend to that area.

4.8 SYSTEM PRESSURES

Generally the supply system will feed existing reservoirs, controlling existing
established pressure zones. Where pressures significantly exceed 690 kPa or are
significantly below 275 kPa, pressure zone boundaries will be adjusted or new
reservoirs created to ensure distribution pressures between these limits during peak
hour demands. Fire demands will be supplied generally at pressures higher than
140 kPa under maximum day demand conditions.

4.9  DISTRIBUTION STORAGE REQUIREMENTS

Transmission piping in the proposed regional water system is designed for
maximum day demands, which assumes that peak hour balancing and fire flow
demand is provided from storage facilities within the member distribution systems.
Some of the smaller areas do not have sufficient distribution storage, and some
have groundlevel storage, and would want to take advantage of the gravity flow
provisions from the regional transmission system.
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In the long term, the regional district should require that all member systems have
sufficient local storage facilities for peak hour balancing and fire flows, otherwise
the transmission system would reach its capacity ahead of schedule. In the initial
years of the system, however, when demands are still well below the available
capacity, the regional district could consider letting the smaller systems phase in
the storage requirement, as the spare capacity in the regional system can supply
peak hour demands.

A new storage reservoir is required in the Beaver Creek/Cherry Creek area to
improve distribution pressures in Beaver Creek, and to serve as a feed to the
Sproat Lake area for the staged options. The Sproat Lake system extension will
require a distribution storage reservoir to save on long oversized lines and to
provide adequate fire flows.

Connection points would have a flow limiting device to control the maximum rate

of flow into each service area. The regional supply system would be contractually
responsible to supply not less than the maximum day demand.
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SECTION 5



SECTION 5.0
REGIONAL WATER SOURCES

5.1  SOURCES CONSIDERED

In keeping with earlier reports, two regional water supply scenarios have been
contemplated, namely a system incorporating existing sources, which can likely
serve the Alberni Valley for the short to medium term, and a long term system
using a new regional water supply source.

Existing sources considered suitable ‘for incorporation into a regional supply
system are China Creek/Bainbridge Lake, Somass River, and Cold Creek, of which
only the Somass River source is expected to require treatment beyond chlorination
in the short term.

The existing MacMillan Bloedel pulp mill supply main from Sproat Lake was also
considered as a potential short term source, in combination with the China Creek
source.

New sources considered suitable for a long term regional water supply system are
Great Central Lake and the Somass River, either on their own, or in conjunction
with China Creek.

The location of the various water sources is shown on Figure 4.3.
5.2  WATER QUALITY

Water quality for all sources mentioned above is excellent, and well within the
Guidelines for Canadian Drinking Water Quality, issued by Health and Welfare
Canada (4), with the exception of turbidity and colour during high runoff in China
Creek, Cold Creek, and the Somass River, and coliform bacteria in Sproat Lake
near the MacMillan Bloedel intake and the Somass River near the City intake. A
summary of typical water quality parameters reported for the various sources is
shown in Table 5.1.

The occasional localized high coliform counts in Sproat Lake and general coliform
presence in the Somass River are caused by unsewered residential development
along the eastern shores of the lake, and agricultural runoff along the lower
reaches of the Somass River.

Turbidity and colour appear in the rivers only during and after high runoff,
particularly in China Creek. The China Creek watershed is logged extensively and

contains many logging roads, which contribute to siltation of the riverbed.

Nevertheless, China Creek has provided the City with many decades of excellent
quality water supply. During periods of high turbidity, which normally occur only
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during the fall, winter and spring, when water demands are at their lowest, the
creek source is shut down and water is taken only from Bainbridge Lake, which
stays relatively clear during storms.

Water quality in the Somass River has deteriorated over the years from land
runoff, which originates from forestry lands and many farms. The Somass source
is only used when China Creek and Bainbridge Lake cannot supply peak summer
demands. Over the last six years the Somass has been used sporadically, only
during the summers of 1988 and 1990, and briefly during the summer of 1993.
Water quality complaints occur in the area served by the Somass when the river
source is in use, generally related to colour, turbidity, particulates and odour,
although the water, after disinfection, has always tested within the stipulated health
parameters.

5.3 CHINA CREEK AND BAINBRIDGE LAKE

5.3.1 Description:

The China Creek watershed is located approximately 15 km southeast of
the City of Port Alberni. The watershed drains an area of 56 km? above
the intake dam, which is at elevation 184 m. Lizard Lake is located within
the watershed above the intake. The lake drains an area of 2.7 km? and
has a top water level of 732 m. The level is controlled by a dam and
control gate and provides the only regulated storage within the China
Creek watershed above the intake.

Bainbridge Lake drains to McFarland Creek, which in turn drains to China
Creek below the City intake. This lake provides the second source of
water within the China Creek watershed with the lake level controlled by
a small dam at elevation 153 m. The catchment area of the lake is 13 km?.
An intake pipe in the lake directs water to the Bainbridge pumping station
via a 1,200 m supply main, from where it is pumped into the supply main
from China Creek.

5.3.2 Resources:

The lower 11 km of China Creek is an important fisheries resource with
a substantial run of steelhead and coho salmon. Fish run upstream
primarily in the summer and thus the maintenance of flow in the lower
reaches of the creek is essential. A minimum flow of 5 cfs is specified
at the mouth of China Creek. The Water Management Branch is
concerned about the accuracy of the level gauge at the City’s China Creek
intake dam. It would also like to see a better method of controlling the
discharge out of Lizard Lake over the present manual method.

Active logging operations are being carried out in the watershed in recent
years. Many previously logged areas are now covered in second growth
timber. The main leaseholder within the watershed is MacMillan Bloedel
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3.3.3

S5.34

Ltd. (MB). Proper forest management can prevent the occurance of undue
erosion, allowing water quality impacts to be reduced to a minimum and
enabling water supply and forest harvesting to proceed within the same
watershed. A five year harvesting plan for TFL 44 is under preparation
by MB. The company is in consultation with the Water Management
Branch and the City of Port Alberni in the preparation of a forestry
development plan for China Creek. A preliminary plan has been submitted
showing stream corridors to be protected, and identifying areas for
biological habitat protection. The newly proclaimed forest practices code
is expected to have further positive impact on the China Creek forestry
development plan, and resulting water quality protection.

Mining exploration in the watershed has taken place, and the potential
exists for further mining activity that could impact on water quality,
particularly in the case of surface mining. Within a small watershed such
as China Creek, an extensive mining operation would have a significant
potential negative impact on water quality and the two uses will likely be
incompatible.

The China Creek watershed is accessible to recreational pursuits via the
many logging roads. This increases the risk of water supply contamination
from pathogenic organisms.

The Water Management Branch expressed the view that Integrated
Watershed Management Plans (IWMP) have proven unwieldy in the past.
They are hopeful that the new forestry code will be effective in protecting
community watersheds. If this does not prove to be the case then
consideration should be given to setting up an IWMP for the China Creek
watershed.

Water Quantity:

The City holds water licenses on China Creek and Bainbridge Lake to
allow diversion of 24,450 and 9,760 m’/day respectively, for a total of
34,210 m’/day. It has been estimated (2) that the maximum flow that can
theoretically be supplied from the watershed (with existing storage) during
the extreme dry weather season is 43,500 m*/day. The existing capacity
of the supply main system is about 75% of the maximum volume
available, or 32,500 mJ/day, slightly less than the currently licensed
volume. The potential for additional storage in the China Creek
watershed is limited to the raising of Lizard Lake by 7.3 m to provide an
additional yield of 14,600 m’/day (2).

Water Treatment:

At present the only treatment practiced for the China Creek and Bainbridge
Lake water sources is screening and disinfection. Gaseous chlorine is
added to the water at the Bainbridge pumping station, proportional to the
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flow. There is sufficient contact time in the remaining supply main before
the first service. During power failures the chlorination system is operated
on backup power from a generator, while gravity flow from China Creek
only continues. There is no backup power provision for the Bainbridge
pump station.

During periods of high turbidity, chlorine demand increases, while the
particulate matter can shield bacteria from the disinfection process.

Normal chlorination is not effective against Giardia cysts, which may be
present in any surface water source, and which cause Giardiasis, an
intestinal disease causing severe vomiting and diarreah. To provide
disinfection protection against Giardia requires higher free chlorine residual
and longer contact time. The higher residual usually means that
dechlorination is required before the water can be delivered to consumers.

Recent US EPA guidelines (9) require all public water systems with
surface water sources to provide filtration, including disinfection, unless
approved for exception. The US EPA guidelines prefer conventional
filtration (coagulation, rapid mix, flocculation, sedimentation, followed by
filtration), although under certain conditions direct filtration (coagulation
and rapid mix, followed by filtration) or slow sand filtration, with
disinfection may be used.

At the present time it is not known whether British Columbia will follow
the US EPA’s example for mandatory filtration for surface water supply,
and if so, when. It should be assumed, however, that it is only a matter
of time before more stringent regulations will be applied in B.C. In our
opinion, this is likely to occur sometime within the 25 year design period
of the proposed regional water supply system. Barring a giardiasis
outbreak, implementation of the new forestry code and efficient
disinfection of the water supply are expected to defer the need for filtration
treatment on China Creek for at least the next ten years.

Based on current water quality, the China Creek source is expected to lend
itself to direct filtration. Slow sand filtration is not practical due to the
large filter area (75 m by 75 m) required for the maximum flow available
from China Creek.

The most suitable location for a direct filtration plant on the China Creek
system would be just upstream from the Bainbridge pumping station,
where both gravity mains could flow into the treatment plant, or near the
Cowichan reservoirs. For treatment at Bainbridge, all treated water will
need to be pumped, to recover the lost pressure head.
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S.4

S.4.1

5.4.2

[t is premature at this time to draw definitive conclusions regarding process
design and costs, as base watershed data are incomplete. Data collection
for treatment process design requires baseline water quality data over a full
year, followed by pilot plant studies using water from the source.

SOMASS RIVER

Description:

The Somass River, which flows into the Alberni Canal at Port Alberni,
originates from the confluence of the Stamp River, which discharges from
Great Central Lake and the Sproat River, which discharges from Sproat
Lake. The total watershed area is 1,280 km? with extreme maximum and
minimum flows of 1,130 m*s and 21.6 m*s near the mouth.

The existing City water intake consists of a screened bank-type intake
sump and pumping station containing three vertical turbine pumps.

Resources:
The Somass River is an extremely important river for steelhead and many
salmon species, especially sockeye and spring.

Historically, MacMillan Bloedel has operated storage on Great Central
Lake and Sproat Lake to maintain a flow of at least 26 m’/s (940 cfs) in
the Somass River at the gauging station, in order to achieve adequate
dilution of its mill outfall discharge and maintenance of water quality in
the Somass River and Alberni Inlet. Now that the pulp mill has installed
secondary treatment facilities, this same quantity may not be required for
water quality maintenance purposes.

Prompted by a significant sockeye salmon kill during the summer of 1990,
which was believed to have been the result of a combination of low flows,
high water temperature, and low dissolved oxygen levels in the Somass
River, terms of reference were prepared in 1992 for the preparation of a
Somass River Water Management Plan. The purpose of the plan was to
provide a comprehensive assessment of available water supplies in the
Somass River watershed for both extractive and non-extractive uses, and
in-stream flow requirements, hopefully leading to a new flow regulation
plan, possibly through modification of the existing scheme or by
identifying the need for additional storage capacity. It is believed that no
significant progress has been made on this plan to-date.

During the summer of 1993 Fisheries and Oceans Canada were successful
in lowering water temperatures in the Somass about 2°C by withdrawing
colder water from Great Central Lake at greater depth into the Stamp River
by means of a deep water curtain.
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5.4.3

S5.4.4

The water resources in the Somass River watershed also support
community, domestic, industrial, and irrigation water requirements, provide
recreational opportunities, and supply hydroelectric power generation.

Water Quantity:

The City holds a water licence on the Somass River allowing the diversion
of 13,650 m’/day, about 0.73% of the minimum recorded flow. Subject
to the findings of the Somass River Water Management Plan, it is believed
that additional licences to divert water for regional water supply purposes
can be obtained, because of the virtually unlimited ability to increase
storage on Great Central Lake.

The existing installed capacity of the Somass River pumping station is
17,000 m3/day, about 25% more than the licenced volume.

Water Treatment:

As mentioned before, the Somass River supply is only used sporadically
by the City, and as little as possible, because of water quality complaints.
The present source does not provide treatment beyond proportional gas
chlorination.

Somass River water is considerably softer than China Creek water and
more agressive. The river suffers from occasional high turbidity levels as
a result of runoff and organic debris from salmon spawning in the fall.
Feacal coliform levels are significant, reflecting agricultural development
upstream. All measured parameters are well within the Guidelines for
Canadian Drinking Water Quality, and the data indicate that the water
supply is generally of good quality.

Due to the size and multiple land uses within the Somass River watershed,
the implementation of watershed protection guidelines to protect water
quality is not considered feasible. If this source is to be used for year-
round domestic consumption, further water treatment to produce a suitable
and consistent finished water quality is the only option available.

Treatment of this source should be by conventional filtration with
disinfection, consisting of coagulation-flocculation followed by
sedimentation, filtration and finally disinfection. The exact process to be
defined after study of more complete water quality data and pilot plant
runs.

The most suitable location for a filtration plant near the Somass intake
would be across the road on City owned land in the old gravel pit. The
original pumping station would be converted to a low lift station to pump
the water into the treatment plant. The treatment plant would incorporate

KOERS & ASSOCIAT%'S YENGINEERING LTD|




)

5.5.1

5.5.2

5.5.3

high lift pump stations to pump the treated water into the distribution
system.

SPROAT LAKE

Description:

Sproat Lake is the second largest lake in the Somass River watershed with
a surface area of 4,300 ha, and a drainage area of 350 km®. The mean
water level elevation of the lake is 28 m, with normal level fluctuations
within 1 m above and 1 m below full storage level (FSL), and extreme
high level of 3 m above FSL.

The outlet into Sproat River is controlled by a small stoplog weir
maintained by MacMillan Bloedel. The weir height is adjustable only
within a 300 mm range. The MacMillan Bloedel pulp mill supply main
has its intake at Stirling Arm, from where the water is pumped into a 1200
mm diameter wood stave supply main. Pressure at the mill is maintained
at 45 psi.

Resources:

Sproat Lake serves as the water supply for MB’s pulp mill as well as many
individual residences along the eastern shores. Because of the residential
development along the lake shore, water levels cannot be allowed to
fluctuate greatly.

The lake is important for the rearing of sockeye salmon and many other
fish species, and has a high recreational value.

Water Quantity

MacMillan Bloedel holds a licence to divert 260,000 m*/day of water from
Sproat Lake for industrial purposes and to store 25,000,000 m”>.

The pulp mill has adopted a rigorous process of water conservation
because of the expense of secondary treatment of its process effluent. The
reported target is to come down to a flow of 100,000 m*/day.

Although this indicates that there may be substantial spare capacity under
the MB licence and in the supply main, for use by the proposed regional
water system, we have not been able to obtain a firm confirmation of
quantity available and conditions under which the water would be made
available.

Given the residential development on Sproat Lake in the area of the MB
intake, this source would require similar treatment as the Somass River
source. We are also concerned about the reliability of supply from this
main, as it would be controlled by private interests, and would be shut
down and not available for municipal water supply under power failure
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5.6

3.6.1

5.6.2

conditions at the Sproat Lake pump station, to safeguard against negative
pressures in the wood stave supply main.

There would also be a concern about responsibility for pipeline
maintenance and remaining useful life of the supply main. We have
concluded that there would be no significant financial advantage of using
the Sproat Lake main over the Somass River source, whereas there is a
high potential for serviceability problems related to power failures and
possible private interests over which the regional district would have no
control.

For these reasons, use of the Sproat Lake supply main has not been
considered as a viable alternative for regional supply. Consideration may
be given to the use of the lake as a separate community supply for the
Sproat Lake community, if the costs of connecting to the regional supply
system prove prohibitive. Such supply would require a separate intake,
pump station and chlorination.

GREAT CENTRAL LAKE

Description:

Great Central Lake is the largest lake within the Somass River watershed
with a surface area of about 5,000 ha, and a drainage area of
approximately 930 km®. The top storage level elevation of the lake is 83
m.

The level is controlled by a dam fitted with mechanically operated slide
gates, which discharge into the Stamp River. The dam is maintained by
MacMillan Bloedel Limited. The zero storage level elevation is 80 m.
The minimum lake level in practice cannot be drawn down below 81 m,
otherwise water would not reach the wet well of the pump station which
supplies the Robertson Creek fish hatchery. This pump station has an
intake at 30 m depth to draw cold water from the lake, but the wet well
containing the pumps is above the zero storage level of the lake. The lake
has an additional wooden crib dam controlled outlet into Robertson Creek
via Boot Lagoon, which in turn discharges into the Stamp River. The cost
of lowering the pump station to 80 m has been estimated by Fisheries and
Oceans Canada at $100,000.

Resources:

The lake was historically regulated by MB to maintain minimum
downstream flows in the Somass River to provide dilution at the point of
discharge of wastewater effluent from the pulp mill. Now that full
secondary treatment at the mill has been in place since 1993, it is
understood that regulation of Great Central Lake is totally governed by
Fisheries and Oceans Canada to support the requirements for flow
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5.6.3

quantities and water temperatures of the Stamp and Somass River sockeye
salmon runs, as well as other salmon species.

A B.C. Hydro generating station on the shore of Great Central Lake
discharges water into Great Central Lake, which is diverted from Elsie
Lake on the Ash River system. The plant discharges 14.2 m*/s (500 cfs)
when in operation. As pointed out before, this diversion apparently has
contributed to a general raising of water temperatures in the Stamp and
Somass Rivers, and the B.C. Hydro operation is currently under review.

B.C. Hydro has prepared plans to increase the generating capacity of the
Ash River plant from 27 megawatts to possibly 39 megawatts, which
would divert more water from Elsie Lake into Great Central Lake. Apart
from the effects on temperature in the Somass River system, the effects of
the additional diversion would support a proposed regional water supply
scheme, assuming that containment provisions are provided for possible
contaminated spills from the generating plant.

Apart from MB logging operations and the B.C. Hydro plant, the
watershed is generally undeveloped, except for some very limited
recreational development along the shore, such as a wilderness lodge and
boating operation to ferry hikers to the west end of the lake for access to
Della Falls, and several houseboats at the east end of the lake, presumably
with limited sewage disposal facilities.

The lake is important for the rearing of sockeye salmon and many other
fish species, and has recreational value. There have been proposals for the
establishment of fish farms for rearing of Atlantic Salmon on Great Central
Lake, which we understand have so far been rejected. Such operations are
not considered compatible with domestic water supply, as they would
likely be located close to the proposed intake site, because of access, and
because antibiotics are often used to counteract fish disease.

Water Quantity:

Besides the fisheries interest, the only major water licence holder on Great
Central Lake is MacMillan Bloedel for storage and release of 98,680,000
m’ (80,000 acre feet). It is expected that with the major improvement to
mill effluent discharge quality, this amount of dilution water can be
substantially reduced, and fisheries low flow requirements will govern the
issuance of additional licences for domestic water supply.

It is expected that no additional storage will be required to support a water
licence for a regional water system, at least up to year 2020 demands, as
this would require less than 0.5 m of storage. Fisheries and Oceans
Canada are known to be interested in a scheme that would provide for
withdrawal of 14.2 m*/s (500 cfs) of water from Great.Central Lake at
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depth (say 15 m) for discharge into the Stamp River to achieve lower
water temperatures during salmon runs. This compares to a projected year
2020 maximum day domestic water consumption of 0.75 m*/s. Whether
or not the fisheries diversion can economically be provided as part of a
regional water system intake needs to be investigated.

The Water Management Branch does not appear to have any objections to
additional water withdrawal from Great Central Lake for regional water
supply purposes.

5.6.4 Water Treatment:

It is expected that any surface water source will be required to include
treatment at some time before the end of the design period. However,
because of the limited development in the Great Central Lake watershed,
and the ability to implement a watershed management program, it provides
the best opportunity to maximize delay of the implementation of treatment
beyond disinfection. = Implementation of an Integrated Watershed
Management Plan (IWMP) for the Great Central Lake watershed is
therefore extremely important, should this source be selected as a regional
water supply.

Water quality testing conducted in the past (1,2) has indicated very good
quality water, with all parameters within the Guidelines for Canadian
Drinking Water Quality.

5.7 SHORT TO MEDIUM TERM REGIONAL WATER SOURCES

Reference is made to Figure 4.1, which shows the projected City and regional
water demands (with full metering) compared to the available capacities of the
existing main City water sources, ie. China Creek and Somass River. It is
apparent that the combined capacity of these two sources can supply the projected
regional water demands for at least the next 10 years, assuming implementation
of universal metering. Figure 4.2 shows that if universal metering is not adopted,
the capacity of existing sources runs out in about 2 years.

An earlier report (2) concluded that the best short term supply scenario for the
City would be to use these combined sources, with filtration treatment added to
the Somass source, for the initial phase of expansion, as the basic infrastructure
is in place to distribute the water from these sources to the entire City.

It is important from an operations and maintenance cost point of view that the
water supplied by gravity from China Creek be maximized at all times, so as to
minimize the amount of water to be pumped and treated from the Somass source.
This will require the completion of a new connection from the Cowichan
reservoirs across Rogers Creek to the Johnston Street reservoir. This main is
included in the 1995/96 capital works budget for the City of Port Alberni.
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The Lacy Lake source in Cherry Creek provides good quality water and is located
high enough to allow gravity supply to the high pressure zone in Cherry Creek.
As such it will be an excellent interim source to supply the higher Cherry Creek
area and Sahara Heights. Fisheries concerns about over use of the source during
low creek flow periods will likely be alleviated when this source is isolated from
the lower pressure zones, thus reducing the demand considerably.

5.8 LONG TERM REGIONAL WATER SOURCES

The best long term regional water source is Great Central Lake, as identified in
previous studies (1,2). The supply capacity is relatively unlimited, and water
quality is excellent because of relatively low development pressure. It is expected
that adequate watershed protection can be achieved for the lake, and that treatment
can be postponed longer than any other source in the area. If this water source
is implemented, some immediate measures, such as elimination of sewage
discharges from relatively few houseboats along the shore and other limited shore
based operations, must be taken. The development of an IWMP for the watershed
should be a high priority. It is expected that forestry operations in accordance
with current forest practice codes will not impact negatively on water quality of
the lake.

It is not expected that fisheries interests in the lake will be adverse to municipal
water supply taking. However, it is known that the Department of Fisheries and
Oceans (DFO) is interested in developing a large capacity deep water outlet from
the lake into the Stamp River to reduce high summer water temperatures in the
Somass River system, which are reported to adversely affect the important
Sockeye salmon runs. This apparently is partially caused by the B.C. Hydro
diversion into Great Central Lake from Elsie Lake, which is causing warmer
surface waters from Great Central to flow into the Stamp River, instead of the
cold water release from glacier fed Elsie Lake before the diversion. DFO are
interested in developing a joint outlet/intake with any proposed municipal water
taking. However, the quantities of water DFO need to release from depth are
several orders of magnitude larger than the regional water supply from the lake,
and would require a much more expensive structure than a municipal water intake.

As an alternative to the Great Central Lake source this report considers the
expansion of the Somass River intake and pump station, in conjunction with
immediate treatment, as a single or combined regional water supply source, which
would require a much shorter supply main. The quantity of water available from
the Somass River for regional water supply is also virtually unlimited.
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SECTION 6.0
REGIONAL WATER SUPPLY ALTERNATIVES

6.1 GENERAL

As was shown in Figure 4.1, the sum of the capacities of the existing water
supply systems in the proposed service area for the Alberni Valley regional water
supply system is sufficient to supply projected demands in existing serviced areas
for the next 10 years, assuming the introduction of universal metering. As shown
in Figure 3.1, the China Creek/Bainbridge and Somass supply and distribution
systems are interconnected to service the City of Port Alberni. The City provides
emergency connections to the Beaver Creek and Cherry Creek Improvement
District systems, however, these are not sufficient to provide peak demands into
these service areas.

Thus, a logical first option for developing a regional water supply system would
be to maximize use of the existing infrastructure, water sources and water
licenses, by simple interconnection, in such a way that peak demands can be
satisfied throughout the existing service areas. Such a system could be developed
in stages to an ultimate system using the China Creek and Somass supply sources.

This would require the construction of a water treatment facility on the Somass
River source immediately, with its concurrent high capital costs, and operation
and maintenance costs for treatment and pumping. Even though this option
involves an immediate treatment plant, it may be attractive, as it will likely
present the lowest initial capital outlay, since the treatment plant can be
constructed in stages, and the initial connecting pipeline requirements are
minimal. Ultimately, the Somass supply can serve the entire regional service area
on its own, or in combination with China Creek. However, once this option is
chosen, it would likely not be acceptable to later consider switching to a supply
from Great Central Lake, as this would mean abandoning the new Somass
treatment plant and pumping facilities.

On the other hand, the second option of developing the Great Central Lake supply
immediately needs to be considered, as it represents the best long term regional
source of supply. It would require a higher initial capital outlay, as the supply
main from Great Central Lake cannot be staged. Other considerations, related
to the supply main routing away from existing large distribution mains, requiring
the initial supply main to extend all the way into Cherry Creek, also increase first
stage costs. However, this option has the advantage of being able to postpone
construction of a full scale water treatment plant for an estimated fifteen to twenty
years. In the long term, a supply from Great Central Lake can serve the entire
regional service area on its own, or in combination with China Creek.
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Thus, the following main options have been considered:

OPTION 1
Somass River Source with
Treatment Plant in Phase I

OPTION 2
Great Central Lake Source
No Treatment Until Phase III

Phase I - 1995

Retain China Creek, Bain-
bridge Lake and Lacy Lake
with Somass River source
Construct treatment plant,
Phase I

Construct distribution system
interconnection across
Rogers Creek

Phase I - 1995

Retain China Creek, Bain-
bridge Lake and Lacy Lake
with Great Central source
Construct intake, pump
station and supply main
Construct distribution system
interconnection across

Rogers Creek

Phase II - 2005

Add Sproat Lake expansion
Abandon Lacy Lake supply
and construct booster pump
station, reservoir, and
distribution main connection
Construct treatment plant,
Phase II

Phase II - 2005

Add Sproat Lake expansion
Abandon Lacy Lake supply
and construct booster pump
station, reservoir, and
distribution main connection

A.

Phase III - 2015 ?
(Mandatory Treatment)

Install treatment plant on
China Creek supply, and
replace China Creek supply
main

or

Abandon China Creek and
upsize Somass treatment and
supply system

Construct transmission main
from Cherry Creek to
Cowichan Reservoirs

Phase III - 2015 ?
(Mandatory Treatment)

A.

Install treatment plants on
Great Central supply and
China Creek supply, and
replace China Creek supply
main

or

Install large treatment plant
at Great Central, and
abandon China Creek

Construct transmission main
from Cherry Creek to
Cowichan Reservoirs
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6.2 OPTION 1 - SOMASS RIVER SOURCE

The Somass River source has the advantage of lower first stage cost, because of
the proximity of this source to large supply mains, even with the construction of
a first stage 12,500 m*/day water treatment plant.

Such a system would maximize the use of the gravity China Creek/Bainbridge
source to supply all of the City south of Rogers Creek, and as much as possible
north of Rogers Creek, the gravity Cherry Creek source from Lacy Lake to
supply the 158 m pressure zone in the Cherry Creek service area, and the
pumped Somass source to supply the balance of the City north of Rogers Creek,
and the balance of the 120 m pressure zone in the Beaver Creek and Cherry
Creek service areas. The Beaver Creek source on the Stamp River would be
abandoned, as it experiences intake problems and water quality problems, and the
demand on the Cherry Creek source would be reduced considerably.

The Somass source would require conventional filtration treatment immediately,
and an additional connection would be required from the China Creek service
area to the Somass service area, across Rogers Creek to the Johnston Street
reservoir, to maximize use of the gravity China Creek/Bainbridge Lake source,
thus minimizing pumping and treatment costs. This main is required from the
Cowichan reservoirs to the Johnston Street reservoir, and should be sized at
500 mm diameter to suit the ultimate reverse flow requirement for transmission
of water from the Somass River source to the Cowichan reservoirs.

The Somass pump station would be refitted to serve as a low lift pump station
from the river to the new treatment plant. The treatment plant would be fitted
with two high lift pumping facilities to pump treated water into the 120 m
pressure zone to a new reservoir near Kitsuksis Road, and the 67 m Johnston
Street reservoir. This requires new transmission mains from Beaver Creek to
Cherry Creek and from Cherry Creek to the Johnston Street reservoir, which will
be sized to suit the ultimate requirement for transmission of water from the
Somass River to South Port Alberni.

The rest of the infrastructure north of Rogers Creek can be readily modified to
connect the two Improvement Districts to the City’s distribution system and the
two water sources. This would allow the abandonment of the Beaver Creek
source on the Stamp River, which has capacity and quality problems. In order
to improve extensive areas of low pressure in the southern portion of Beaver
Creek, it will be necessary to phase out the 103 m TWL southern reservoir, and
supply the area from the 120 m pressure zone. The higher areas in Cherry
Creek would, in the short term, still be supplied from the Lacy Lake source,
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which provides good quality water and will be adequate in size for the smaller
service area.

New service areas in Sahara Heights and Arrowsmith Heights can be accessed by
extending the distribution systems from Cherry Creek and the City, respectively.
The new service area at Sproat Lake, the developing industrial area south of
McCoy Lake (Devil’s Den), and the Bell/Stuart Road area should not be serviced
until the new 120 m TWL distribution reservoir for the Beaver Creek and
northern City areas has been installed. The connection should then be made from
the Beaver Creek system at McKenzie Road, across the Stamp River, after
upgrading of the Beaver Creek main to McKenzie Road. The regional connection
would supply water to a distribution system to be built by the local service area,
which should include a distribution reservoir with TWL of 100 m, to optimize
pipe sizing of the long loops, and to provide fire flows.

This system is shown in Fig. 6.1. It will be able to serve the Alberni Valley until
the year 2005 at presently projected water demands.

Once the improvements recommended under Section 6.2 are in place, the system
can be readily expanded to provide service to the year 2020, as follows:

6.2.1 Combined China Creek/Somass River Supply (Option 1A):
If the China Creek supply main is still serviceable beyond the year 2005,
and treatment on the China Creek supply is not yet a requirement, further
expansion of the initial system described under 6.2 would be possible.

The Somass pumping and treatment facilities would have to be expanded
to a lesser degree than under 6.2.2, and operation and maintenance costs
would be reduced because a substantial portion of the water supply would
still occur by gravity.

It is assumed that treatment of the China Creek source will become
mandatory by the year 2015. Replacement of the China Creek supply
main and the addition of treatment to the China Creek source will enable
system expansion beyond the year 2015. This system is shown in Fig.
6.1,

6.2.2 Somass River Supply Only (Option 1B):
Expansion of the Somass low lift pump station, treatment plant, and high
lift pump station will allow the Somass source to supply the total system
demands to the year 2020. The China Creek source would be abandoned,
because of the requirement for treatment, and/or the age of the supply
main.
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New higher lift pumping facilities will be required at the Johnston Street
pump station to supply water from the 65 m TWL reservoir into the
158 m zone in south Port Alberni and Cherry Creek. This system is
shown in Fig. 6.1.

6.3 OPTION 2 - GREAT CENTRAL LAKE SOURCE

The Great Central Lake source has the disadvantage of highest first stage cost,
but presents the best long term regional water source, and has the advantage of
lower pumping heads, ability to postpone treatment, and therefore the lowest
operation and maintenance costs.

Facilities required will be the Great Central Lake intake and chlorination facility,
medium lift pumping to a site at elevation 140 m located south of the existing
logging road, and a gravity supply main from there to the new transmission main
system and 120 m TWL reservoir in the Beaver Creek/Cherry Creek area.

Initially, this source should be developed in conjunction with the China Creek
supply, to maximize gravity supply. China Creek would supply all of the City
south of Rogers Creek, and as much as possible north of Rogers Creek. This
requires the connection from the Cowichan reservoirs across Rogers Creek to the
Johnston Street reservoir, which should be sized at 450 mm dia. to allow future
supply to the 86 pressure zone from Great Central Lake.

Routing of the supply main from Great Central Lake has been selected to follow
the logging road for approximately 2.2 km, then crossing Great Central Lake
Road, following logging roads in an easterly direction towards the new airport,
then along the airport road to Coleman Road, from where it follows a trail to the
Stamp River, where it crosses at the location of the Beaver Creek intake. From
there it follows MacKenzie Road, Beaver Creek Road, towards the location of the
proposed 120 TWL reservoir near Kitsuksis Road. This alignment is considered
to be the most economical, and provides a transmission system that can best serve
the overall service area, minimizing pumping, and having the ablity to ultimately
supply all of South Port Alberni as well.

The rest of the infrastructure north of Rogers Creek can be readily modified to
connect the two Improvement Districts to the new transmission system and the
two water sources. This would allow the abandonment of the Beaver Creek
source on the Stamp River, which has capacity and quality problems. In order
to improve extensive areas of low pressure in the southern portion of Beaver
Creek, it will be necessary to phase out the 103 m TWL southern reservoir, and
supply the area from the 120 m pressure zone. The higher areas in Cherry
Creek would, in the short term, still be supplied from the Lacy Lake source,
which provides good quality water and is adequate for the smaller service area.
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New service areas in Sahara Heights and Arrowsmith Heights can be accessed by
extending the distribution systems from Cherry Creek and the City, respectively.
The new service area around Sproat Lake, the developing industrial area south
of McCoy Lake (Devil’s Den), and the Bell/Stuart Road area can be serviced by
a connection from the Great Central Lake supply main at Coleman Road and
Airport Road. The regional connection would supply water to a distribution
system to be built by the local service area, which should include a distribution
reservoir with TWL of 100 m, to optimize pipe sizing of the long loops, and to
provide fire flows.

The new supply main and transmission system were modelled by computer, using
the program WATERWORKS, and incorporating the City’s data from its
computer network.

It is assumed that water treatment will not be required for this source until very
late in the design period, probably not before the year 2015.

This system is shown in Figure 6.2. It will be able to serve the Alberni Valley
until the year 2005 at presently projected water demands.

Once the improvements recommended in Section 6.3 are in place, the system can
be readily expanded to provide service to the year 2020, as follows:

6.3.1 Combined China Creek/Great Central Lake Supply (Option 2A):
If the China Creek supply main is still serviceable beyond the year 2005,
and treatment on the China Creek supply is not yet a requirement, further
expansion of the initial system described under 6.3 would be possible.

The Great Central Lake medium lift pumping station would have to be
expanded to a lesser degree than under 6.3.2, and operation and
maintenance costs would be reduced because a substantial portion of the
water supply would still occur by gravity.

Phasing out of the Lacy Lake supply will require a new booster pump
station at the new TWL 120 reservoir to boost from the 120 m pressure
zone to a new TWL 158 reservoir in Cherry Creek, which will supply the
158 pressure zone in Cherry Creek.

It is assumed that treatment of the Great Central Lake and China Creek
sources will become mandatory by the year 2015. Replacement of the
China Creek supply main and the addition of treatment to the Great
Central Lake and China Creek sources will enable system expansion
beyond the year 2015. This system is shown in Fig. 6.2.
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