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Attention:  Mr. Mike Irg
Manager of Planning and Development

Dear Sirs:

Re:  Alberni Valley Regional Water Study Update
Final Report

We are pleased to submit 11 bound copies of our final report and a digital copy.

A first draft of the report was presented on April 22, 2010 to a Committee
comprising Regional Board members, members of the two improvement districts,
members of the City of Port Alberni, and representatives of the Tseshaht and
Hupacasath First Nations. Feedback was also invited from the VVancouver Island
Health Authority (VIHA) and a meeting was held with VIHA officials to discuss
the report and VIHA comments on June 3, 2010.

A second draft report, incorporating feedback received, was submitted on July 2,
2010 and presented to the Regional District Board on July 28, 2010. A public
open house was held on July 28 at Echo Centre providing updated information
and an opportunity for feedback from the public. The second draft report has also
been on the regional district website since July 2.

The City and both improvement districts must make water treatment
improvements to meet the new (2008) VIHA water treatment requirements,
mandated under the Drinking Water Protection Act.

The report presents and compares regional options and individual water supply
and treatment upgrading options to meet these requirements. It is now urgent that
an early decision is made on whether there can be agreement on a regional
approach. If a regional approach is not considered feasible, each party needs to
provide VIHA with a plan and schedule to become compliant with the new water
treatment requirements on a timely basis.
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Alberni-Clayoquot Regional District
Mr. Mike Irg

We would be pleased to assist in the process leading to implementation of the
required improvements.

Yours truly,

KOERS & ASSOCIATES ENGINEERING LTD.

D.A. Koers, P.Eng.
Project Manager
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ALBERNI-CLAYOQUOT REGIONAL DISTRICT
ALBERNI VALLEY REGIONAL WATER STUDY UPDATE

EXECUTIVE SUMMARY

This report updates the previous Alberni Valley Regional Water Study, carried
out by Koers & Associates Engineering Ltd. in 1995, to account for:

o New VIHA (Vancouver Island Health Authority) surface water treatment
requirements.

Major changes in population and water use projections.

Additional regional water source options.

Available water conservation initiatives to reduce water demands.

Cost comparisons of local versus regional solutions.

Current Approval requirements.

Reqgional Service Area

The regional service area is the same as for the 1995 study.
Presently serviced entities include:

e City of Port Alberni, including Ahahswinis Reserve # 1, and providing bulk
water to Tsahaheh Reserve # 1

o Beaver Creek Improvement District (BCID)

o Cherry Creek Improvement District (CCID)

Future service areas include:

Sproat Lake
Bell/Stuart Road
Klehkoot Reserve # 2
McCoy Lake

Alberni Reserve # 2
Beaufort

Existing Water Supply Systems

The existing water supply systems all have surface water supplies: China Creek
and Bainbridge Lake (gravity) for the City of Port Alberni, Stamp River (pumped)
for BCID, and Cold Creek (gravity) for CCID. All water supplies have sufficient
capacity for growth to 2050. The City of Port Alberni has a licenced emergency
water supply source on the Somass River (pumped), which is able to supply about
50% of the projected City demands.

Each water supply is chlorinated, but none meet the new VIHA surface water
treatment requirements. BCID has been issued with a new Operating Certificate
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requiring compliance with the new VIHA treatment requirements by

April 30, 2011. CCID has been issued with a new Operating Certificate requiring
compliance with the new VIHA treatment requirements by September 1, 2013,
with preliminary design having been completed by April 2011. The City of Port
Alberni has not yet been issued with a new Operating Certificate, pending the
completion of the current regional water study update and the submission of a
plan for compliance.

Unless water treatment improvements are made in each jurisdiction, the systems
will be in contravention of the B.C. Drinking Water Protection Act.

Population and Water Demand Projections

The total Alberni Valley population is projected to grow from 25,000 in 2009 to
between 30,000 and 35,000 people by the year 2050. This is considerably less
than the projection in the 1995 report of 54,000 people for the year 2020.

All three water systems have universal metering. Per capita demands in the
present water systems are in line with, or slightly lower than in other VVancouver
Island municipal systems with universal metering, and show a continuing decline
over the past 5 years. There is considered to be additional opportunity to further
reduce per capita water use. Water demand projections in this study have used a
range of maximum day per capita demands from 0.80 to 1.00 m®day/cap, down
from a range of 1.25 — 1.45 used in the 1995 report.

The resulting range of year 2050 maximum day water demand projections for this
report is a low of 24,000 m*/day and a high of 35,000 m*/day. For purposes of
this report, we have used a year 2050 supply capacity demand of 30,000 m*/day.

Reqgional Water Sources

The following have been considered as primary or secondary regional water
supply source:

e China Creek/Bainbridge Lake
e Great Central Lake
e Sproat Lake

e Somass River

The Sproat Lake source was not considered in the 1995 report as it was not
thought to be available due to capacity needed by the pulp mill and concern about
the deteriorating state of the wood stave water supply main. Catalyst Paper now
projects it will have sufficient spare capacity to accommodate regional water
demands, and the supply main has been replaced with a buried HDPE main.

KOERS & ASSOCIATES ENGINEERING LTD. Page ii
Alberni-Clayoquot Regional District Alberni Valley Regional Water Study Update
Final Report. September, 2010



Groundwater has not been considered as an option for regional water supply in
the Alberni Valley, as there is no credible expectation of the presence of a large
aquifer in the valley. A large-scale and costly exploration program would be
required to prove this out. Forestry and gravel extraction operators in the area
have reported that they have not found large volumes of year-round subsurface
water in the gravel deposits in the lower China Creek and Bainbridge Lake
drainages. Several deep wells drilled in the Beaver Creek area have encountered
large quantities of water that is entirely not suitable for drinking water.

Drinking Water Quality Criteria

Drinking water quality legislation in Canada is developed on a provincial level,
administered by regional authorities under a Drinking Water Officer, as governed
by the Drinking Water Protection Act and the Drinking Water Protection
Regulation. On Vancouver Island this is the VVancouver Island Health Authority
(VIHA).

In March 2008 VIHA adopted the 4-3-2-1 treatment rule for surface water, which
specifies a minimum of 99.99% (4-log) removal of viruses, 99.9% (3-log)
removal of Cryptosporidium and Giardia, a minimum of 2 separate treatment
processes, usually filtration and disinfection, and maximum 1 NTU turbidity in
the finished water supply. BCID has been required to comply with the new
VIHA rules by April 30, 2011 and CCID by September 1, 2013. The City has not
yet been given a schedule for compliance, pending completion of the regional
water study update and the submission of a plan for compliance.

The policy allows for the operation of two separate disinfection systems in lieu of
filtration if source water turbidity is consistently below 1 NTU and E.Coli is
within acceptable limits on a consistent basis, subject to approval by the Drinking
Water Officer based on ongoing monitoring results and the absence of other
parameters of concern. When turbidity exceeds 1 NTU, subsequent disinfection
processes become less effective due to shielding of microbes by particles that
contribute to turbidity.

Water quality for each of the proposed regional sources is excellent when
compared to the Canadian Drinking Water Quality Guidelines, with the exception
of seasonal turbidity and colour for China Creek, Bainbridge Lake, and Somass
River.

Regional Water Supply Strategy

The regional water supply options have been developed to meet the following
strategies:

1. Maximize the use of the China Creek/Bainbridge Lake gravity supply by
using it as the primary source for all regional options.
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2. Establish a secondary source of consistently low turbidity (< 1 NTU), to
automatically take the place of the China Creek/Bainbridge supply during
periods when it threatens to or exceed 1 NTU.

3. If afiltration deferral is not approved by VIHA for the primary source,
then filtration treatment will be added to that source in lieu of double
disinfection.

In developing this strategy it is expected that Great Central Lake and Sproat Lake
will meet the requirements for a year-round filtration deferral. The China Creek
and Bainbridge supplies will operate with fail-safe shut-off provisions when
turbidity threatens to exceed 1 NTU, allowing these sources to operate without
filtration but with double disinfection (UV and Chlorination) when turbidity is
less than 1 NTU. The Somass River supply will not qualify for a filtration
deferral and will require filtration immediately.

Proposed Regional Water Supply Options

Four regional water supply options have been considered for comparison. To
remain on the conservative side, we have used the cost of low density membrane
filtration with chemical addition, but minimal other pre-conditioning processes in
all options (ie. no sedimentation or dissolved air flotation).

Primary Supply Secondary Supply
Option | China Creek/Bainbridge Lake None
Option 11 China Creek/Bainbridge Lake Sproat Lake
Option 111 China Creek/Bainbridge Lake Somass River
Option IV China Creek/Bainbridge Lake Great Central Lake

Option I requires immediate filtration treatment, followed by chlorination for the
combined China Creek/Bainbridge Lake supply at the existing chlorination station
site and internal upgrading of the Port Alberni distribution system on Third
Avenue to supply water to BCID and CCID. BCID and CCID will be supplied by
a pump station and supply main to the nearest existing or proposed reservoir. The
existing chlorinated Somass River source would be available for emergency

supply.

Option 11 requires double disinfection (UV and Chlorination) at China
Creek/Bainbridge and at the Sproat Lake supply. The Sproat Lake supply will
require source approval from VIHA and pumping from the end of the Mill supply
main at Stamp Avenue. A pump station will be required at Huff and King to
backfeed from the Sproat Lake source to the Cowichan Reservoirs during winter
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operation. An agreement will be required between the regional water authority
and Catalyst Paper to safeguard long term public water supply requirements, to
set the cost of using Catalyst infrastructure, and to transfer a portion of Catalyst’s
water licence. The requirements to connect for BCID and CCID are the same as
for Option 1.

Option 111 requires double disinfection at the China Creek/Bainbridge supply and
immediate filtration and chlorination at the Somass supply. The Somass supply
will require the conversion of the existing pump station to a low lift station and a
new high lift station, upgrading of watermains from the intake to Compton Road
and along Johnston from Helen to the Johnston reservoir. A pump station will be
required at Huff and King to backfeed from the Somass source to the Cowichan
Reservoirs during winter operation. The requirements to connect for BCID and
CCID are the same as for Option I.

Option 1V requires double disinfection (UV and Chlorination) at China
Creek/Bainbridge and at the Great Central Lake. The Great Central source will
require source approval from VIHA and a water licence from MoE and requires
pumping. A 15 km long supply main will be required from Great Central Lake
into the Beaver Creek system, and upgrading from Beaver Creek into the
Johnston pumped zone. A pump station will be required at Huff and King to
backfeed from the Great Central Lake source to the Cowichan Reservoirs during
winter operation. The BCID system can connect to the supply main without
pumping, but the CCID system will still require a pump station and supply main.

The review of regional options includes the infrastructure required to interconnect
and supply the serviced areas for projected growth to the year 2050. No provision
has been included for distribution piping and reservoir upgrading to suit internal
distribution or fire protection needs.

The regional water supply options include capacity for projected growth to the
year 2050 in all of the future possible service areas, such as Sproat Lake,
Bell/Stuart Road, Klehkoot Reserve # 2, McCoy Lake, Alberni Reserve # 2 and
Beaufort. It is anticipated that the Bell/Stuart Road area and Klehkoot Reserve #
2 will be serviced as extensions from the Tsahaheh Reserve # 1 via the bulk water
connection from the City of Port Alberni, as is being proposed by others. Alberni
Reserve # 2 would be serviced from extension of the City of Port Alberni
distribution system. The Sproat Lake, McCoy Lake and Beaufort areas will
require connecting mains from the various regional options, once a decision is
made to service these areas. At present, no allowance has been made in the
regional option comparisons for connecting these areas to the proposed regional
water supply, other than providing capacity in the water supply and treatment
facilities. Likewise, no provision has been included for internal distribution
piping and reservoir requirements for any of these areas.
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Independent Water Supply Options

Port Alberni

The report reviews three options for upgrading the existing City of Port Alberni
system to allow for growth to 2050 and to comply with the new VIHA treatment
requirements. All three options include the existing China Creek/Bainbridge
Lake supply as the primary supply source.

Option PA | keeps the China Creek/Bainbridge Lake source as the only
compliant source (with the existing Somass source as a non-compliant emergency
source). The source would require immediate filtration and chlorination
treatment. As the design demand would be about 85% of the regional demand, no
internal system upgrading will be required.

Option PA 11 adds the Sproat Lake source as a secondary source. Both sources
would require double disinfection (UV and Chlorination).

Option PA 111 adds the Somass River source as a secondary source. The Somass
source would require filtration and chlorination treatment immediately.

Beaver Creek Improvement District

Beaver Creek has had its own supply and water treatment assessment completed
by Koers & Associates in early 2010. It considers several options. For
comparison purposes, to compare equitably with the regional option treatment
estimates, we have used the cost of the low density membrane filtration process
with chemical conditioning but minimum other pre-treatment processes, followed
by chlorination. The costs include the required upgrading of the Stamp River
intake and pump station, and have been directly quoted from the BCID study.

Cherry Creek Improvement District

We have not been supplied with a recent water supply upgrading study for the
CCID, which we assume is underway. We have been supplied with limited
system information by the CCID and its consultant McGill Associates
Engineering Ltd.

From the information obtained it is clear that CCID will also require filtration
treatment and chlorination, but likely not upgrading of its intake on Cold Creek,
and it will not require pumping. As turbidity levels are likely to be consistently
lower than those in the BCID supply, due to the mitigating effects of upstream
Lacy Lake and the intake impoundment, we have used the lower cost direct
filtration process for cost estimates.
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Approvals

Approvals for water works on Vancouver Island are governed by VIHA under the
Ministry of Health Drinking Water Protection Act and the Drinking Water
Protection Regulation.

Approvals include source approval for any new source, treatment system approval
for any proposed treatment system, and detailed design approval of any piping,
pumping, and reservoir systems.

In the case of some of the Alberni Valley regional options, these anticipate the
approval of double disinfection in lieu of filtration for low turbidity sources. This
approval is required at an early stage, and needs to be based on an extended
monitoring period.

Any new water supply would require a water licence. In the case of the Sproat
Lake supply, this is expected to take the form of transfer of a portion of the
Catalyst licence to the regional water authority.

Cost Comparisons

Total capital costs for all regional and local options are shown in Table 8. Total
costs for the regional options have been proportioned to each of the three existing
water systems on the basis of 2025 relative population estimates. All regional
option estimates include an assumed capital cost contribution of $500,000 from
each of BCID and CCID to Port Alberni for the use of its infrastructure. A capital
cost contribution for use of Catalyst infrastructure and water licence for regional
option 11 will be the subject of negotiation, subject to a satisfactory agreement to
safeguard long term public water supply interests.

Table 8 also lists the estimated net present value of the total phased capital costs
and 25 years of operation and maintenance costs, using a discount rate of 3%.

Analysis

On the basis of total capital costs, Regional Option I, China Creek with Sproat
Lake, at an estimated cost of $10,643,500, is by far the most attractive regional
option. The next lowest cost option is Regional Option | (China Creek/
Bainbridge Lake on its own).

The City’s, BCID’s, and CCID’s estimated share of the capital cost of Regional
Option 11 is significantly less than their go-it-alone costs.

The capital costs of Regional Option I11 (China Creek with Somass River) is
estimated at $22,649,550 and IV (China Creek with Great Central Lake) at
$22,906,800.
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Capital costs are eligible for senior government funding when funding programs
are available. Such funding would have very significant impacts on the
comparison of capital costs, particularly when considering the cost of go-it-alone
options for BCID and CCID, as they are not eligible for senior government
funding under their present form of organization.

Senior government funding has not been considered in the capital cost
comparisons presented in Table 8.

A net present value (NPV) (or total life cycle cost) assessment has been included
in the comparison of options, which considers capital costs and operation and
maintenance costs of the various options over a 25 year period. These are
included in the summary in Table 8.

On the basis of total life cycle costs (NPV), the cost of Regional Option Il is also
much lower than that of the other regional options.

The impact of high operation and maintenance costs over the lifetime of a project
is most pronounced when considering the go-it alone costs for BCID and CCID.
Because both systems will require immediate filtration treatment on their own, the
high operation and maintenance cost of such systems has a dramatic impact on the
total life cycle costs comparison for the improvement districts.

As can be seen from Table 8, the life cycle costs for the BCID and CCID go-it-
alone systems are at least double their chare of the estimated life cycle costs for
Regional Option 1.

The estimated life cycle costs for Port Alberni (Option PA 11) on its own is
slightly lower than the City’s share of estimated life cycle costs for Regional
Option I1.

Water Conservation

In 2008 the Province of B.C. set out new provincial water priorities in the Living
Water Smart plan. The plan sets goals for water conservation and initiates action
on a new water governance model, which not only addresses the opportunities and
implications of surface water and groundwater governance, but also how
municipalities will be required to conserve water and become more efficient and
sustainable with respect to its use of the water resource.

The plan considers healthy water and watersheds vital to B.C.’s economy, and
needs to be in place to safeguard water for the long term. The plan includes,
among many other initiatives, regulating groundwater supplies, encouraging
communities to do watershed management planning, and to require active water
conservation initiatives by communities, such that by 2020 water use will be 33
percent more efficient (in other words, 50% of new municipal water needs will be
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acquired through conservation).

The provincial government has gone on record of stating that it will enforce these
initiatives onto municipalities and regional districts by tying grant approvals to
proven records of compliance with the B.C. Water Plan.

Section 11 of this report deals with how municipalities can conserve water and
presents a review of the literature on what communities in B.C. have achieved and
what type of conservation initiatives may work in the Alberni Valley.

Conclusions

The following conclusions may be drawn from the work presented in this report:

1.

The existing water treatment systems for the City of Port Alberni, the Beaver
Creek Improvement District and the Cherry Creek Improvement District will
be in contravention of the B.C. Drinking Water Protection Act unless
improvements are made to meet the new 2008 Vancouver Island Health
Authority (VIHA) water treatment requirements.

The proposed Alberni Valley regional water system is designed to meet the
new treatment requirements and would service the existing water systems of
the City of Port Alberni, including Ahahswinis Reserve # 1 and Tsahaheh
Reserve # 1, and the Beaver Creek and Cherry Creek Improvement Districts,
as well as potential future service areas for the Sproat Lake, Bell/Stuart
Road, McCoy Lake and Beaufort communities, and the Klehkoot Reserve # 2
and Alberni Reserve # 2.

The existing water systems in the Alberni Valley all have surface water
supplies and have sufficient capacity for growth to the year 2050. They all
have chlorination treatment, but none meet the new VIHA surface water
treatment requirements. The BCID and CCID have been issued with an
Operating Certificate amendment specifying compliance with the new VIHA
treatment requirements by April 30, 2011 and September 1, 2013,
respectively. The City of Port Alberni has been requested to present a plan
for compliance following completion of the regional water study update.

The present Alberni Valley population is estimated at 25,000 people. The
high growth rate projected in the 1995 study has been downgraded
substantially from 2.4% to an average of 0.5 — 0.75% per annum. This
results in a design population of between 30,000 and 35,000 people for the
year 2050.

All three water systems have universal metering. Per capita water demands
are similar, if not slightly lower, than most municipal systems on Vancouver
Island, and are showing a gradual annual reduction during the past 5 years.
As a result of water conservation measures through universal metering and
increasing public awareness, target water demands for future projections
have been downgraded from a range of 1.25 — 1.45 m®/day/cap used in the
1995 report to a range of 0.80 — 1.00 m%day/cap for the new 2050
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10.

11.

12.

projections. This is expected to result in a year 2050 maximum day demand
of 30,000 m*/day, down more than 50% from the 2020 design demand
projected in the 1995 report.
The 1995 report considered three regional water supply sources, ie. China
Creek/Bainbridge Lake, Great Central Lake and the Somass River. The
present update report considers these three sources plus Sproat Lake, as
Catalyst Paper has expressed an interest in transferring some of its excess
water supply capacity to a regional water supply authority or the City, and a
new buried HDPE supply main has been installed from the Sproat Lake
intake to the Mill, within close proximity to the City water distribution
system.
Groundwater has not been considered as part of a regional water supply
option, as information to-date has not indicated the presence of a large good
quality aquifer in the valley and the cost of an extensive exploration program
cannot be justified. Information obtained from a local well driller indicates
the existence of drilled wells in the Beaver Creek area that accessed large
quantities of water entirely unsuitable for drinking water.
Drinking water quality legislation is developed provincially under the
provisions of the Drinking Water Protection Act and Regulation. On
Vancouver Island, the regional authority administering this legislation is the
Vancouver Island Health Authority (VIHA). In March 2008, VIHA adopted
the 4-3-2-1 treatment rule for surface water, which aims to provide drinking
water year-round with less than 1 NTU turbidity and a dual barrier treatment
system, usually filtration followed by disinfection. Alternatively, when a
source can provide raw water consistently below 1 NTU turbidity, two
disinfection systems in series, capable of 4-log (99.99% removal of viruses)
and 3-log (99.9%) removal of Giardia and Cryptosporidium may be
approved to comply with the new rule.
Four regional water supply options have been compared, namely:

Primary Supply Secondary Supply
Option | China Creek/Bainbridge Lake ~ None
Option Il China Creek/Bainbridge Lake  Sproat Lake
Option 11l China Creek/Bainbridge Lake =~ Somass River
Option IV China Creek/Bainbridge Lake  Great Central Lake
Local supply options (the above options, except Great Central Lake for the
City, the Stamp River source with filtration for BCID, and the Cold Creek
source with filtration for CCID) were compared against the cost of
participating in the regional options.
Based on total capital costs, Regional Option Il, China Creek/Bainbridge
Lake with Sproat Lake as secondary source, is by far the most attractive
option. This assumes that a filtration deferral can be obtained for both
sources, and that filtration treatment would not be required until sometime
after the year 2035.
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13.

14.

15.

16.

17.

18.

The capital cost comparison of the individual options show that the cost for
the City, BCID and CCID to proceed on their own is considerably higher for
each than the cost of joining Regional Option II.

Government funding has not been considered in the cost estimates presented
in the draft report. A regional or a local City supply and treatment system
improvement qualifies for government funding, whereas the improvement
districts do not qualify for such funding, unless they organize under a
regional local service area function.

On the basis of Net Present Value (NPV) of the phased capital costs and the
full cost of operation and maintenance of the supply and treatment systems
over 25 years, Regional Option 11 is also much lower than the other regional
options.

When considering NPV estimates for the go-it-alone options for the two
improvement districts, it becomes very clear that operation and maintenance
costs of individual filtration treatment plants have a large additional cost
implication. The NPV of capital and operation and maintenance costs over
25 years for the go-it-alone options for the improvement districts is almost
double the proportional share of those costs in a regional system context.

In 2008 the Province of B.C. set out new provincial water priorities in the
Living Water Smart Plan. The province has set a goal that by 2020 water use
in the province will be 33% more efficient, with the implication that each
municipality or regional district will need to meet this objective. Section
11.0 of this report deals with a discussion on how municipalities can
conserve water, presents an overview of what communities in B.C. have
achieved to-date, and which type of initiatives may work in the Alberni
Valley.

A public Open House was held on July 28, 2010 at the Echo Centre to
provide information on the second draft report and to solicit feedback from
the public. A summary of the feedback received is included in Appendix B.

Recommendations

Based on the conclusions reached in this study, we recommend that:

1.

The City of Port Alberni, the Beaver Creek Improvement District and the

Cherry Creek Improvement District immediately start discussions on how to

meet the new VIHA water treatment requirements, established under the

provisions of the B.C. Drinking Water Protection Act.

In order to keep initial capital and operation and maintenance costs to a

minimum, a regional water supply system is established in the Alberni

Valley, adopting the following strategies:

e Maximize the use of the China Creek/Bainbridge Lake gravity supply.

e Establish a secondary source with year-round low turbidity, such as
Sproat Lake or Great Central Lake, which automatically comes on line
when China Creek and Bainbridge Lake turbidity threatens to equal or
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10.

11.

12.

exceed 1 NTU, assuming VIHA will approve these sources for a filtration
deferral.

e Provide each source with double disinfection, UV radiation followed by
chlorination, with sufficient property available to expand to add filtration
treatment at a later date, when such is mandated.

Regional Option Il — China Creek/ Bainbridge Lake with Sproat Lake as the
secondary source be selected as the preferred regional water supply system,
on the basis of obtaining a filtration deferral for both sources, so that the high
capital and ongoing operation and maintenance expense of filtration
treatment can be postponed to beyond the year 2035.
The water quality data collection in support of the application to VIHA for a
filtration deferral, in particular raw water turbidity at China Creek/Bainbridge
Lake and Sproat Lake, continue for at least one full year.
Additional raw water quality data be collected, starting at the earliest
convenience, on both the China Creek/Bainbridge Lake and Sproat Lake
sources, including UVT for the future sizing of UV reactors, E.Coli, total
bacteria, organic carbon, and regular general drinking water quality
parameter scans, in further support of the filtration deferral application, and
that VIHA be consulted on which parameters to be included in the ongoing
monitoring.

Discussions start as soon as possible between the ACRD, City, BCID and

CCID about the feasibility of forming a regional water authority, and the

selection of the preferred regional water supply option.

If a Sproat Lake secondary supply is to be considered for regional or City

water supply development, discussions should take place as soon as possible

with Catalyst Paper to explore the conditions and costs for transfer of a

portion of the water licence and for the use of existing Catalyst infrastructure,

such as the intake, pump station and water supply main, and to determine the
conditions necessary to protect long term public water supply interests.

Source approval for Sproat Lake to be applied for to VIHA.

A schedule for implementation is established to be submitted to VIHA

relative to the implementation dates currently specified in the individual

Operational Certificates.

Government support and funding sources be explored for the preferred

option, and using every available opportunity to apply for funding.

The regional district and/or City meet with the appropriate authorities to

clarify the objectives of the B.C. Water Plan, and to determine the base line

against which water conservation goals are to be measured.

A water conservation plan is prepared for the proposed regional water supply

system, along the lines discussed in Section 11.0 of this report, and designed

to comply with or surpass the provincial objectives.
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1.0 INTRODUCTION

1.1 Background

Koers & Associates Engineering Ltd. completed the original Alberni Valley
Regional Water Study in 1995 (1). That study considered a 2.4% per annum
population growth rate and a 2020 design population of 54,000 people in the
Alberni Valley service area, and recommended a regional water supply system
consisting of the existing China Creek/Bainbridge Lake gravity supply and a new
pumped supply from Great Central Lake at a capital cost in 1995 dollars of
$49,500,000 over 25 years.

Since then, the population in the service area has steadily declined and there has
been no progress towards the implementation of a regional water supply system.

In 2008, the VVancouver Island Health Authority (VIHA) implemented new treated
water quality requirements for surface water sources within its jurisdiction (2),
which has a major impact on each of the existing community water systems in the
Valley. VIHA required all community water systems with a surface water source
to submit a plan to become compliant with the new requirements within a
reasonable time frame. It has since issued new operating certificates for the two
improvement district water systems in the Alberni Valley requiring compliance
with the new regulations by April 30, 2011 for the Beaver Creek Improvement
District (BCID) and September 1, 2013 for the Cherry Creek Improvement
District (CCID). The City of Port Alberni’s operating certificate has not yet been
amended, pending the outcome of the regional water study update.

Koers & Associates was retained in June 2009 to update the 1995 Regional Water
Study and make recommendations as to how the community water systems in the
Valley can best meet the new requirements in the context of a regional water
system, and provide cost comparisons with go-it-alone options.

1.2 Scope and Objectives
The primary objectives of this study are as follows:

e Revisit the review of regional water supply options in the 1995 report.

e Update population and water demand projections.

e Apply the new VIHA finished surface water quality requirements to each
water supply option.

e Review applicable treatment technologies for each option.

e Determine the most cost effective and secure method of obtaining an adequate
long term supply of good quality drinking water for the Alberni Valley region,
based on total capital and operation and maintenance costs.
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e Compare the total cost of regional options with the total cost of continuing as
independent water systems.

e Qutline approval requirements for the proposed options.

e Discuss practical and cost-effective measures to further improve water
conservation in the Alberni Valley.

1.3 Data Sources and Bibliography

References and data sources used in the preparation of this report are listed in
Section 13.0 and cross referenced in the text of this report by bracketed number.

1.4 Acknowledgements

Koers & Associates Engineering Ltd. is very appreciative of the assistance
provided by staff of the Alberni-Clayoquot Regional District, the City of Port
Alberni, and the Beaver Creek and Cherry Creek Improvement Districts.

In particular we thank Mike Irg, Director of Planning ACRD, Guy Cicon, P.Eng.,
and Ken Watson, P.Eng., respectively City Engineer and City Manager of the City
of Port Alberni.

We wish to also acknowledge the assistance provided by Larry Cross of Catalyst
Paper, Alberni Division, John Baldwin of the Water Stewardship Division of
MOE, and John Spencer and Stephanie Hutchinson of VIHA.
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2.0 REGIONAL SERVICE AREA

The service area for the proposed regional water system has not changed from
that which was considered for the 1995 regional water study. The service area is
shown on Figure 1. The service area for the proposed Alberni Valley Regional
Water System includes the City of Port Alberni, the Beaver Creek and Cherry
Creek Improvement Districts, the Sproat Lake, McCoy Lake, Bell/Stuart Road,
and Beaufort proposed future service areas, and the following First Nation
Reserves: Tsahaheh # 1, Ahahswinis # 1, Klehkoot # 2, and Alberni # 2.

Of these entities, the City of Port Alberni and the Beaver Creek and Cherry Creek
Improvement Districts have separate and independent community water supply
and distribution systems. Properties on the Ahahswihis # 1 reserve are serviced
from the City of Port Alberni distribution system. The Tsahaheh # 1 reserve has
its own distribution system and purchases bulk water through two metered
connections to the City of Port Alberni distribution system.

There are several private water systems with VIHA operating certificates which
utilize Sproat Lake as their water source. These are the Anchor Bay Water
Society on Asher Road with 18 connections, the Lake Shore Campground at
9752 Lakeshore Road with 34 connections, the Sproat Lake Mobile Home Park at
10325 Lakeshore Road with 93 connections, the Tall Timbers Holiday Park at
10324 Lakeshore Road with 107 connections, the Dockside at Sproat Lake at
6397 Salal Road with 8 connections, the West Bay Hotel at 10695 Lakeshore
Road and the Fish and Duck Pub at 8571 Bothwell Road. All other occupied
properties in the potential service areas have individual water supplies either from
wells or from the lakes.

We understand there is a current proposal to service the Bell/Stuart Road area and
the Klehkoot # 2 reserve from an extension of the Tsahaheh # 1 reserve water
system. Any future water service to Alberni # 2 reserve would be as an extension
of the City of Port Alberni distribution system.

Any regional system to be considered for the Alberni Valley would accommodate
the areas presently serviced by a water system, including the proposed extension
to Bell/Stuart Road and Klehkoot and future service to Alberni # 2 reserve. The
remaining unserviced areas, namely the Sproat Lake, McCoy Lake and Beaufort
areas could develop independent water systems or become part of the regional
service area, with feasibility depending on the regional option chosen.
Regardless, such areas would be required to build their own supply mains,
distribution systems, and related pump stations and reservoirs.

Figure 1. Proposed Service Area.
See following page.
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The proposed regional supply system will be sized, for purposes of this report, to
accommodate growth for all of the above service areas, but on the basis of
maximum day water demand only. Each participant in the regional supply system
would have to provide its own reservoirs for hourly peak demands and fire flows.
Should areas opt out of the regional supply system proposal, the final sizing and
cost sharing would be based on only those who participate.
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3.0 EXISTING WATER SUPPLY SYSTEMS

3.1 General

Table 1 shows an updated list of existing community water systems and selected
details and reported capacities of the supply system and storage components. The
location and extent of the systems, including source location and size of supply
main piping and reservoirs are shown in Figure 2.

Table 1. Existing Water System Statistics

Area Supply Balancing Storage
Type Description Capacity Licence Description Volume TWL Depth
m*/day m*/day m® m m
City of Surface | China Creek 24,500 | 24,450 | Cowichan 1&2 | 18,000 | 158/146 5
Port Surface | Bainbridge L | 13,800 9,790 | Burde 6,750 86.8 5
Alberni Surface | Somass R 17,000 13,565 | Johnston 9,000 66.8 5
Arrowsmith 250 173.6 5
Total | 55,300 | 47,805 Total | 34,000
Beaver
Creek Surface | Stamp River 3,430 6,225 North Tank 275 106 3
ID South Tank 1,135 106 3
Total | 1,410
Cherry
Creek Surface | Cold Creek 3,430 5,145 Intake Pond 6,953 212 2.6
ID
GRAND TOTAL | 62,160 | 59,282

Each existing water system is described in more detail below, with emphasis on
those works installed since 1995.

Figure 2. Existing Water Systems.
See following page.

3.2 City of Port Alberni

The City of Port Alberni is supplied from a surface water intake on China Creek,
supplemented by stored water in Bainbridge Lake. The China Creek intake
consists of a dam across the river at elevation 184 m. In 2005 the Bainbridge
pump station was upgraded with the replacement of the two pumps having a
capacity of 182 Ips per pump. During 2007 — 2009, the existing 80 year old steel
supply main from the China Creek intake impoundment to the Bainbridge pump
station was replaced with a high density polyethylene (HDPE) main.

In 2005, the Hupacasath First Nation established a hydro-electric generating
station on China Creek, taking water upstream from the water supply intake, and
discharging downstream of the intake. An agreement between the City of Port
Alberni and the Hupacasath First Nation (3) governs the joint use of the Creek
with appropriate priority provisions for water supply and fisheries release.
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The China Creek watershed above the intake is 5,700 ha in area. A dam on
Lizard Lake provides an off-line watershed storage volume of 545,000 m® that is
released during the summer if creek flows drop below minimum values.

The China Creek supply is subject to frequent turbidity spikes in response to high
runoff. When turbidity threatens to exceeds 1 NTU, the supply from China Creek
is shut down and water is then drawn from Bainbridge Lake, which has a live
storage volume of 1,230,000 m®. Water from Bainbridge Lake can flow to the
City distribution system by gravity to the Lower and Upper Cowichan reservoirs,
or by pumping under high demands. A pump station at the Lower Cowichan
reservoir can transfer water to the Upper Cowichan Reservoir as well.

The water supply is chlorinated at the Bainbridge pump station. The total
licenced capacity is 34,240 m*/day (24,450 from China Creek and 9,790 from
Bainbridge). The hydraulic capacity of the supply system is 24,500 m*/day from
China Creek and 15,700 m*/day from Bainbridge Lake.

The City maintains an emergency source on the Somass River, with a licenced
capacity of 13,565 m*/day and a hydraulic capacity of the pump station of
17,000 m*/day. This source of water is chlorinated. It is only used in emergency
conditions because of poor water quality in the summer months from fish runs
and agricultural runoff upstream.

The City water distribution system is divided into several pressure zones,
controlled by the main distribution reservoirs at Upper and Lower Cowichan,
Burde Street, and Johnston Street, most of which are interconnected by pressure
reducing valve stations. The various pressure zones originated as the system
developed with merging of separate systems after amalgamation of North and
South Alberni, further complicated by the variable topography and the presence of
several deep ravines with few road crossings.

The Johnston Street pump station supplies a higher pressure zone in North Port
Alberni without the backup of a control reservoir, and is sized to provide fire
flows. Since 1995 the City has made several improvements to the distribution
system. The distribution system was strengthened by the implementation of
several looping mains, such as the Rogers Creek Crossing to the Johnston Street
Reservoir and the Wood Avenue water main upgrade, while merging three
isolated sections of the 122 m pressure zone into a single zone, and eliminating
many dead end water mains. Re-chlorination was added at the Johnston reservoir
to better manage chlorine residual throughout the distribution system and
allowing lower chlorine dosage rates at the Bainbridge pump station.
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Since 1995 the City has also incorporated the Sahara Heights and Arrowsmith
Heights Water Users Communities, and integrated the distribution systems of
these areas with the City’s water system.

The City completed universal metering of all residential connections in 2005 and
is now fully metered.

3.3 Beaver Creek Improvement District

The Beaver Creek Improvement District (BCID) takes its water from a single
450 mm diameter corrugated metal pipe infiltration gallery in the bed of the
Stamp River at the foot of McKenzie Road.

From the intake, the water is pumped into the distribution system by means of
four parallel vertical turbine pumps with a total capacity of 52 Ips (700 igpm),
including standby. The total licensed withdrawal is 3,114 m*/day on average and
6,228 m>/day maximum over 24 hours. Water is chlorinated at the pump house
using a proportional feed gas chlorinator. A hypo chlorination system is located
at the North Reservoir to maintain residual at the extreme end of the system.

Operation and maintenance of the Stamp River intake is an ongoing concern. The
infiltration gallery is subject to clogging of the gravels surrounding the pipe,
necessitating ongoing backflushing. This maintains its capacity, preventing a low
level alarm in the wet well which would trigger an automatic shutdown of the
pumps. Daily flushing is required during the peak (summer) demands, reducing
to weekly during the low (winter) demands.

During the winter months, heavy rainfall events cause the Stamp River to become
laden with silt. This results in high turbidity in the water supply and sediment
deposition in the distribution mains and reservoirs. Raw water turbidity limits
the effectiveness of chlorine disinfection, rendering the water potentially unsafe to
drink.

Boil water advisories have been issued several times a year in response to high
turbidity levels. In recent years a continuously recording in-line turbidity meter
was installed. The meter shuts down the pumps in the event of the turbidity level
exceeding the pre-determined limit, while the system is supplied by water from
the storage reservoirs.

The distribution system contains 41.3 km of pipe, ranging in diameter from

100 mm to 300 mm. The main reservoir is the reinforced concrete South
Reservoir with a capacity of 1,135 m®. It is designed for the addition of three
more cells of identical capacity, to be added when needed. The North Reservoir
is a bolted steel reservoir with a capacity of 390 m”.

All services are metered.
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An emergency connection between BCID and the City of Port Alberni
distribution systems is located at the intersection of Falls Road and Georgia
Street. However, the interconnection can provide service to only a small area
within BCID due to the City’s lower operating pressure (80 psi vs Beaver Creek’s
110 psi), the location of isolation valves, and lack of looped water mains within
the BCID system.

3.4 Cherry Creek Improvement District

The Cherry Creek Improvement District (CCID) takes its water from an intake
impoundment on Cold Creek which flows from Lacy Lake, with a licensed
withdrawal of 5,145 m®day and annual licensed storage of 616,750 m* (500 acre-
feet).

The Cold Creek intake impoundment has a volume of 6,953 m® and a top water
level of 212 m. Water is chlorinated at the intake using a hypochlorination
system.

The watershed for Lacy Lake and Cold Creek is rather small and steep, resulting
in almost a total absence of runoff during most summers, during which times the
water supply has to rely entirely on storage in Lacy Lake. The water supply is
subject to high turbidity events during high runoff.

The distribution system consists of piping ranging from 200 mm to 25 mm
diameter. The distribution system is divided into 3 pressure zones. There are
many dead end mains due to topography and pressure zone boundaries,
preventing looping. The system does not have a distribution reservoir, thus all
peak hour and fire demands are supplied from the Cold Creek impoundment, and
are limited by the small diameter piping at the extremities of the system.

All services are metered.
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4.0 DESIGN CRITERIA

The 1995 report considered a design period of 25 years to project population
growth and water demands to service a proposed regional water supply system.
At that time, a doubling of population was predicted over that period.

This has not materialized and instead a reduction in total Alberni Valley
population has occurred over the first 15 years of that planning period.

A design period of 40 years, projecting to the year 2050, is considered more
appropriate for long term regional water service planning.

4.1 Population Projections

4.1.1  Historical Data

The average annual population growth rates shown Table 2 have been
derived from BC Stats records, based on census data, for the proposed
Alberni Valley Water Supply system participants.

Table 2. Historical Annual Population Growth Rates (%0)
Port Beaver | Cherry | Sproat First Nations
Alberni Creek Creek Lake Beaufort Reserves*
1996-2001 -1.13 -1.52 -1.31 -0.36 -0.35 0.22
2001-2006 -0.22 0.31 -0.16 0.11 -1.06 3.60
1996-2006 -0.68 -0.61 -0.73 -0.13 -0.71 1.89
2009 Est.
Population 17,878 2,337 1,776 2,088 483 588

The total estimated Alberni Valley service area population in 2009 is
25,150 people.

*Growth rates based on census figures for total First Nations population
in ACRD, including west coast.

4.1.2  Growth Projections

City of Port Alberni planning staff projects a long term growth rate of
0.5 - 0.75% per annum. Similar projections would appear to be
appropriate for the ACRD or the CCID. Recent projections carried out
by Koers & Associates for the BCID indicate a long term growth rate of
0.84%.

No estimates have been available in the various jurisdictions of the
build-out populations within current boundaries, in accordance with
maximum densities allowed within the current OCP land use categories.
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With the low projected growth rates, it is unlikely that build-out
populations will be reached within the project design period.

It is proposed that for the range of population estimates for the design
year 2050 the highest estimate should be based on the highest suggested
planning growth rate for Port Alberni (0.75%), 1.00% for BCID, CCID,
Sproat Lake, and the First Nations Reserves, and 0.5% for Beaufort. It
Is proposed that the lowest estimate for water system planning should be
based on the lowest suggested growth rate of 0.5% per annum for all
jurisdictions.

It is noted that the range of growth rates suggested for the various
jurisdictions does not follow the trend of declining populations in all but
the first nations reserves over the past two census periods (see table
above), but is considered more realistic than the 1995 projections while
still remaining on the conservative side.

4.1.3  Design Population Estimates

The foregoing assumptions result in the range of population estimates
shown in Table 3. For comparison, the populations used for the 2020
projection in the 1995 Alberni Valley Water Study are listed on the right
hand side of the table:

Table 3. Population Growth Projection to 2050

Jurisdiction High Estimate Low Estimate 2020 Previous
2050 2050 Projection
City of Port Alberni 23,339 21,409 37,481
Beaver Creek ID 3,520 2,830 6,315
Cherry Creek ID 2,916 2,344 5,500
Sproat Lake 3,140 2,524 4,685
Beaufort 593 593 204
First Nations Reserves 911 732 Included in above
Total Alberni Valley 34,419 30,432 54,185

It should be noted that only permanent residential population estimates
have been reported. There has been no attempt to estimate the
equivalent populations for seasonal, commercial, industrial or
institutional development. The rationale used here is that the mix of
these types of development, as compared to that mix over the past

10 years, is not expected to change substantially over the design period.
It should be kept in mind that the Catalyst Mill has its own independent
water supply for industrial use, which does not enter into this equation.
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4.2
421

It is felt that the use of residential population estimates will provide a
reliable and stable basis for water demand forecasting for this project.

Using the methodology and growth rates presented herein results in a
year 2050 design population for an Alberni Valley-wide Regional Water
Supply system between 30,400 and 34,400 people. This compares to a
present population in the service area of 25,150.

The newly projected population range for the year 2050 of between
30,000 and 35,000 indicates a very significant reduction from the design
population of 54,185 which was projected for the year 2020 design
horizon in the original 1995 Alberni Valley Regional Water Study. This
will have a significant downward effect on the sizing of a future regional
water system for the Alberni Valley.

Water Demand Projections
Design Demand Conditions

All existing water systems in the Alberni Valley service area operate
surface water supplies, which are subject to increased turbidity during
heavy rainfall events. Beaver Creek and Cherry Creek each have a
single source of supply, and excess raw water turbidity has resulted in
boil water orders, as disinfection is not fully effective under such
conditions. Both systems have been ordered to comply with the new
VIHA 4-3-2-1 treated drinking water quality rule within only a few
years, which means filtration treatment, in addition to an improved
disinfection system, at very high capital and annual operation and
maintenance costs.

The City of Port Alberni can avoid high turbidity in its distribution
system by switching from the China Creek Supply to Bainbridge Lake,
which is not subject to the same turbidity spikes as China Creek.
However, based on recent continuous turbidity records, it will not be
able to meet the new VIHA requirements at all times, but this strategy
will significantly extend the time that source turbidity is less than 1
NTU. The compliant use of this gravity source can be maximized by
adding UV disinfection ahead of the existing chlorination.

One of the objectives of a new regional supply will be to provide a
sufficiently large backup source with consistent raw water turbidity less
than 1 NTU, which can be used during periods of high turbidity in the
Bainbridge Lake supply to provide a water supply for the entire Valley
service area that can meet the new VIHA 4-3-2-1 treated drinking water
quality rule without the high cost of filtration, subject to VIHA approval
of a filtration waiver.
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Thus, the two design water demand conditions that will need to be met
by the new regional water supply system are the following:

A Maximum Day Demand during summer: when China Creek/
Bainbridge Turbidity <1 NTU.

B. Maximum Day Demand during fall/winter/spring: when China
Creek/Bainbridge Turbidity > 1 NTU.

Table 4 shows a summary of the daily water production records,
allowing the determination of maximum day system demand. Maximum
day demands need to be supplied from source, whereas peak hour
demand is supplemented from distribution system storage.

Table 4. Historical Water Demand

Max Day Per Capita (m*/day/cap) Summer
Port Alberni Avg. Day Max Day Max Day
Year Population Demand Demand Per Cap
2005 17,571 11,915 22,181 1.26
2006 17,614 12,475 20,650 1.17
2007 17,400 12,437 21,834 1.25
2008 17,311 10,905 18,347 1.06
2009 17,878 11,346 20,555 1.15
Beaver Creek Avg. Day Max Day Max Day
Population Demand Demand Per Cap
2005 2,253 1,128 2,929 1.30
2006 2,284 1,290 3,400 1.49
2007 2,306 1,274 3,705 1.61
2008 2,328 1,269 3,423 1.47
2009 2,337 1,332 3,300 1.41
Cherry Creek Avg. Day Max Day Max Day
Population Demand Demand Per Cap
2005 1,728 1,090 2,372 1.37
2006 1,740 1,307 2,216 1.27
2007 1,752 1,211 2,555 1.46
2008 1,764 1,044 2,251 1.27
2009 1,776 875 1,843 1.04

The Cherry Creek water system does not record daily water use. McGill
& Associates Engineering Ltd. has provided their best estimates of
average annual and maximum day water use for the Cherry Creek
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4.2.2

Improvement District, as shown in Table 4.

Population estimates are based on residential service connection records
supplied by the BCID and CCID, multiplied by 2.4.

Design Values For Maximum Day Per Capita Demand

From the historical data presented above, it would appear that there is
considerable variation in per capita maximum day demands between the
various water systems, however, the City and CCID indicate a
significant downward trend. The average weighted per capita value for
these three systems in 2009 is 1.17 m®day. Year-to-year variations
occur due to climatic factors, ie. drier and wetter summers, affecting
outdoor water use. It is not known why the BCID and CCID per capita
demands are so different. Different sprinkling restrictions and metering
rate structures may explain. Given the fact that the lower CCID values
seem to cancel out the higher BCID values, the weighted average of
1.17 m®day would appear to be a reasonable estimate for the current
maximum day per capita demand across the service area.

The design per capita maximum day demand that was established
for the 1995 Alberni Valley study was 1.45 m*/day for the City and
1.25 m¥/day for the rural areas.

The reduction in per capita water use, encouraged through demand side
management, will need to play a major role in supporting responsible
stewardship of our water resources. Water use in our part of the world is
considerably higher than that in other developed regions, and we believe
that there is still a considerable way to go before a practical water
conservation target is reached. The opportunities for further reductions
in per capita water use are considerable. Serious water conservation
efforts must be built into the development of any modern water supply
system, if for no other reason than to sustain potentially dwindling fresh
water resources due to the effects of global warming or climate change.
Initiatives like the B.C. Living Water Smart Program and the University
of Victoria Water Sustainability Project under the Polis Project on
Ecological Governance indicate that major efforts are building in this
province towards water conservation.

It is recommended that a conservation target is established for purposes
of major supply infrastructure planning for the Alberni Valley. A
conservatively achievable target may be set at 1.0 m*/day per capita. A
more aggressive target is likely achievable. Universal water metering
has been implemented in all member systems, but the most significant
opportunity for related water use reduction (through increasing block
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water rates) has not been fully implemented.

In Port Alberni residential water users pay a flat rate of $0.37 per m?,
regardless of the amount of water used, plus a fixed system charge of
$10.48 per month. Commercial users are charged a declining block rate,

as follows:
First 1,133 m® per quarter $0.370 per m®
Next 2,266 m® per quarter $0.293 per m®
Next 6,666 m® per quarter $0.239 per m®
Over 9,066 m® per quarter $0.206 per m®

Plus a monthly fixed charge based on the size of water meter.

In Beaver Creek the basic residential and commercial water rate is
$28.00 per month for the first 54.5 m®. Additional water use is charged
at the flat rate of $5.00 per 4.55 m® or part thereof (a 72.5% premium),
plus a $4.00 administration charge per billing period. Summer
sprinkling restrictions are in place between June 15 and September 30,
with odd numbered addresses allowed to sprinkle only on odd numbered
calendar days and only between the hours of 8:01 pm and 9:59 am and
even numbered addresses allowed the same hours of sprinkling on even
numbered calendar days.

Effective July 1, 2010, Cherry Creek changed its basic residential water
rate to a three-tiered increasing block rate as follows:

First 100 m® per quarter $60
101 — 125 m® per quarter $0.25 per m*
126 — 165 m® per quarter $0.50 per m®

Greater than 165 m® per quarter $0.75 per m*
Summer sprinkling regulations are not normally in place.

The City has a four-stage graduated water restrictions schedule which is
implemented only during years when a water shortage becomes
apparent. Stages 1 — 3 restrict lawn watering between the hours of 6 am
to 10 am and 6 pm to 10 pm, with Stage 1 allowing three days per week
watering based on odd or even numbered addresses, with no watering on
Wednesdays, Stage 2 allowing two days per week watering, with no
watering on Mondays, Thursdays and Fridays, Stage 3 allowing
watering one day per week, Saturdays or Sundays based on odd or even
numbered addresses. For Stage 4 all lawn watering is prohibited.
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4.2.3

4.2.4

Thus, it may be possible to realistically target a larger reduction, with
additional demand side management measures in place. A discussion on
what will be a realistically achievable target should take place before the
required design capacity for the regional water supply is finalized.

The establishment of a lower conservation water use target fits within
the objectives of the B.C. Living Water Smart Program, designed to
reduce water use and achieve more sustainable water consumption habits
in communities across the province. Various water conservation
strategies are discussed in more detail in Section 11.0 of this report.

For purposes of establishing a range of design demands for the supply
infrastructure, for use in this report, the following calculations are based
on a high per capita value of 1.00 and a low value of 0.80 m*/day.

Projected Water Demands - 2050

A high-low range of maximum day water demand projections is
presented using the range of projected populations from the previous
Discussion Paper and the above mentioned range of per capita maximum
day water demands, respectively:

Year 2050 Per Capita Demand  Design Demand
Population (m%/day) (m®/day)
34,419 (high) 1.00 (high) 34,419
34,419 0.80 (low) 27,535
30,432 (low) 1.00 (high) 30,432
30,432 0.80 (low) 24,346

These estimates include all water use from residential, seasonal,
commercial, industrial and institutional development, as well as any
unaccounted for water, such as unmetered public use and system
leakage.

It is recommended that for planning purposes, a design demand close to
the average of the four calculated values is used, namely 30,000 m*/day.

New Surface Water Source Capacity

The future regional water supply source will likely utilize the existing
China Creek/Bainbridge Lake supply source, as was also recommended
in the 1995 report. Existing capacity appears to be sufficient to meet
2050 maximum demand conditions during the summer time. A
secondary source will be required to supplement the gravity supply from
China Creek/Bainbridge Lake when turbidity exceeds 1 NTU during the
non-summer months, in order to avoid the need for filtration treatment.
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4.3

A. Based on Summer Maximum Day Demands:

Using the combined available licensed capacity of 34,240 m®/day for
China Creek and Bainbridge Lake, the 2050 summer design demand
requirements indicate surplus capacity available as follows:

Design Demand Surplus Capacity
30,000 m%day 4,240 m*/day

B. Based on Winter Maximum Day Demands:

Maximum monthly recorded winter demands, based on 2005 — 2009
City of Port Alberni records, are an average of 0.72 m*/day/cap over the
month. This seems extremely high, and may be due to a long
established habit of letting water lines run in winter to prevent freezing.
It is expected that with additional conservation measures and increased
public awareness, a reasonable winter demand target should be 0.6.

The maximum licenced capacity of the Bainbridge Lake source is
9,790 m¥/day.

As Bainbridge Lake will not be able to supply consistently low turbidity
water, the new low turbidity source will need to be sized to meet the full
maximum winter demand of 20,000 m*/day in 2050.

It should be noted that the capacity of the Bainbridge Supply, in terms of
gravity carrying capacity (13,824 m®/day) of the pipeline into the City
and the installed pumping capacity (25,488 m*/day), is much larger than
the current Bainbridge Lake water licence (9,790 m*/day). The City has
been regularly supplying water from Bainbridge Lake at average rates
greater than 12,000 m*/day (in excess of the licence) during wet months
when China Creek was not used due to high turbidity. Under those
conditions the lake would still be overflowing. For now, we have
assumed that the maximum use of Bainbridge is limited by the licence.
Based on favourable operating experience, it is expected that additional
licence will be available on Bainbridge Lake for winter operation.

Sproat Lake and Great Central Lake water quality data available to-date
indicate low turbidity and low colour, and raw water microbiological
characteristics consistent with meeting the VIHA 4-3-2-1 treated
drinking water quality rule, with a filtration deferral.

Potential for Water Conservation

Universal metering was implemented in Port Alberni in 2005. Even
though this was not accompanied by an increasing block water rate
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structure, the simple fact that people were now paying for water used on
a volumetric basis, resulted in immediate pronounced reductions in per
capita water use.

Whereas in the City the average per capita use in the years just prior to
completion of the 1995 water report was 1,120 litres per day and the
maximum day use as high as 1,780 litres, the corresponding values since
universal metering in 2005 have averaged 660 Ipcd and 1,200 Ipcd,
representing reductions of 41% and 33%, respectively. The weighted
regional per capita demands have decreased from a maximum day of
1,650 Ipcd pre-1995 to 1,170 Ipcd after 2005, or a reduction of 29%.
This lower reduction in regional water use is thought to be due to the
fact that the improvement districts already had metering in place before
1995. Part of the overall reduction in per capita water use is also due to
reduced industrial/commercial activity over the past 15 years, although
this has not been specifically quantified.

Current per capita water use in the Alberni Valley is towards the low end
of the range for similar size communities on Vancouver Island that have
implemented universal metering. Even so, water use is still considerably
higher than in comparable modern communities in parts of the world
where water is scarcer, or more expensive. One reason for the higher
water use is the fact that home sites in North America are generally
much larger than those in other parts of the world, requiring more water
for summer irrigation.

One of the main reasons North American water use habits have been
more wasteful than in other parts of the world is the fact that municipal
water supply is being subsidized to a large extent, such that the
extremely low cost of water to the consumers is only a fraction of the
cost of bringing that water to the home. In B.C. water rates and water
related taxes will have to dramatically rise to pay for the recently
mandated very capital intensive improvements such as filtration and
ultraviolet disinfection.

This provides great opportunities to achieve reductions in water use
habits by pricing water at the actual cost of production and also by
incrementally charging for excessive use through increasing block water
rates.

Thus, we believe that further reductions in water use are achievable, and
these have already been accounted for to some extent in the lower range
of water demand projections presented earlier in this section.
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Whether or not the provincial objective of 50% of new water supply
capacity to be created through water conservation can be achieved
depends on the starting point adopted. If, for instance, the starting point
for Port Alberni is the water use prior to 1995, over 65% of the
provincial objective has already been achieved (1,780 to 1,200 Ipcd),
and would be fully met if the maximum day per capita demand drops to
890 Ipcd, a target that may be achievable. If however the starting point
is post-2005, then to achieve the provincial objective, the per capita
maximum day water demand would have to drop from 1,200 Ipcd to a
future demand of 600 Ipcd. Such a large additional reduction may not
be achievable.

The subject of water conservation is discussed in more detail in Section
11.0 of this report.
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5.0 REGIONAL WATER SOURCES

51 Sources Considered

For the projected 40-year regional maximum day water demand of about
30,000 m*/day, the following sources can provide sufficient water:

China Creek/Bainbridge Lake
Sproat Lake

Somass River

Great Central Lake

The watershed boundaries for these lakes and streams are shown on Figure 3.

Figure 3. Watershed Boundaries.
See following page.

Because of significantly lower projected regional water demands, the existing
China Creek/Bainbridge Lake supply will have sufficient capacity and licence
to supply the projected regional demands on its own to the year 2050.

In the 1995 report, the Sproat Lake source was not considered as a long term
regional source due to the fact that it was not expected that there would be
sufficient spare capacity, and the fact that the old wood stave mill supply main
was in need of replacement. The supply main has now been replaced with a
buried high density polyethylene pipeline, and downsizing and improved water
management at the mill has resulted in there being sufficient spare capacity for
regional water supply, particularly given the greatly reduced regional water
demands relative to those projected in 1995. Use of the Sproat Lake source and
mill supply main would require a water use agreement with Catalyst Paper, and
the transfer of a portion of the water licence from Catalyst to the Regional District
or the City of Port Alberni. From initial discussions with local Catalyst staff there
appears to be reason to believe that there is interest in such agreement, however,
details regarding conditions, access, costs and short and long term security of
supply, independent of labour disputes, job action or picket lines at the mill will
need to be negotiated very carefully. Use of the Sproat Lake source for regional
supply would require source approval from VIHA, which, given the fact that it
already is an approved source for existing drinking water systems along the lake,
IS expected to be granted.

The Somass River source would have sufficient capacity for such demand, but
the current licence is not sufficient. The higher susceptibility to turbidity of the
river and difficulty in protecting the upstream watershed from additional
deterioration would require filtration treatment and disinfection to be in
compliance with the new 4-3-2-1 VIHA treatment requirements.
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Any use of Great Central Lake for regional water supply would require a new
water licence. It is expected that adequate licence would be available for a
regional public water supply, should this source be selected. Source approval
would also need to be obtained from VIHA, which is expected to be granted.

The existing sources for BCID and CCID, the Stamp River intake and the Cold
Creek intake, respectively, are not considered suitable for use in a regional water
supply scheme as they are relatively small and will require filtration treatment due
to seasonal turbidity issues. Even for use during low turbidity periods, UV
treatment would have to be added to each to become VIHA compliant. Because
the water from these sources is not needed to supplement available regional
sources and the expense of such improvements, these sources should only be
considered for the BCID and CCID go-it-alone options or as standby emergency
sources.

Groundwater has not been considered as an option for regional water supply in
the Alberni Valley. Gravel deposits in the lower China Creek, Bainbridge Lake
areas have been found to be relatively shallow. Although they contain significant
volumes of water in the spring, winter and fall, this water disappears during the
summer, and no large volumes of subsurface water have been encountered by
forestry and gravel extraction operators in the area. No formal large-scale
groundwater exploration programs have been conducted in the Valley according
to a locally experienced well driller (Jim Fyfe, 2010).

The presence of significant groundwater sources in the valley cannot be
discounted, according to this well driller. However, the volumes required for a
significant regional back-up source, in the order of 230 Ips (3,000 igpm), would
require a large well field, with wells in the 500 — 600 gpm range. Such wells have
not been found in the area to-date.

According to another local well driller (Ed Walcot, 2010), several wells drilled in
the Beaver Creek area have found large quantities of water at depth but the water
had an extremely high sodium content and contained several other constituents
well in excess of Canadian drinking water quality guidelines, such as arsenic,
boron, iron and manganese.

At this time, it does not appear to be justified to spend considerable capital on a
well exploration program that would have to target several potential but yet
unidentified areas.

5.1.1 China Creek and Bainbridge Lake

The China Creek watershed tributary to the water intake has an area of 57.0 km?.
The 5,000 m*® intake pool is controlled by a concrete dam at crest elevation 184 m.
Lizard Lake is an earthfill dam controlled storage impoundment which discharges
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