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This process requires the largest footprint and thus provides a conservative basis for property
acquisition. Bench scale testing, pilot scale testing and life cycle cost analysis will be required in
the next phase of planning to select the optimum water treatment process.

Residuals management would be based on the concept of “zero liquid waste”. In other words, the
wastewater streams from the liquid stream processes would be treated and recycled back to the
head of the plant. Residuals treatment processes could include:

° Equalization storage
o Gravity thickening
o Centrifuge sludge dewatering

Dewatered sludge would be the consistency of mud and would be trucked off-site for recycle in soil
manufacture, composting operations or disposed of by landfilling. Concentrated process
wastewater and sanitary wastewater streams would be disposed of in the City of Parksville sanitary
sewer system.

Stormwater on the site would be managed through a combination wet / dry pond storage, infiltration
and discharge to surface water courses. The development of the stormwater management system
would be integral with the incorporation of an emergency water storage pond to handle the overflow
in the event of a plant upset.

As with the water intake, the ultimate WTP site should be planned for a maximum day production of
48 ML/d. Plant hydraulics would be planned for this ultimate flow. Process units would be phased
to meet the expected demands over time. One approach, given the uncertainty in the required
future capacity, would be to layout the plant so that it can be constructed as two 24 ML/d process
frains. Two-thirds or 16 ML/d could be constructed as the first stage. This could then be later
expanded by constructing the remaining 8 ML/d process units. If required in the future, the second
24 ML/d plant area could be constructed in stages.

5.5.4 Water Distribution

Figure 5-3 shows the proposed water distribution from the WTP site to the AWS partners. The
concept is to utilize the AWS partners’ water distributions systems, to the extent possible, to avoid
the expensive construction of dedicated water transmission mains. The purchase of bulk water by
the AWS partners would be measured by strategically placed water meters that would account for
differential water use.

Treated water would be pumped from the WTP clearwell (about El. 20 m) into the City of Parksville
PZ 74 water distribution zone. The hydraulic grade line (HGL) of 74 m is controlled in this zone by
the water elevations in the Springwood Reservoir and the Top Bridge Park Reservoir. This HGL is
determined by the system water demands and the water delivery into the system by Parksville’s
wells and by the Englishman River WTP. Two control modes could be considered — groundwater
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providing the primary supply and the surface water supply modulated to make up the remainder of
the required supply or the surface water supply operating a relatively constant rate and
groundwater wells turned on or off as required. This latter strategy is preferred as it allows the
most efficient operation of the WTP.

The RDN French Creek area and the Town of Qualicum Beach requirements for bulk water would
be fed from the Springwood Reservoir via a booster pumping station. The RDN Nanoose area
would be fed from the Wallbrook Pump Station on Northwest Bay Road. This pump station pumps
to the Fairwinds Reservoirs from which the rest of the Nanoose area is served. The proposed
water main routes are shown in Figure 5-3. The connections from the WTP to the distribution
system would be constructed as part of the initial phase of the project. Over the 40-year planning
horizon, increasing the capacity of the water distribution systems to handle the increasing water
demands will be required. This would be accomplished through a combination of replacing existing
water mains that are reaching the end of their service life and constructing new “twin” water mains.

5.6 SCHEDULE

The critical schedule driver is to meet the current VIHA directive and have the new intake and water
treatment plant in place and operational by the end of 2016. The proposed schedule for the required
activities is presented in Table 5-1.

Table 5-1
Proposed Schedule

Year Activity

2011 Continue conceptual level planning

Refine governance model

Discussions with regulators

Explore senior government funding

Develop a financial rate structure model

Secure required properties and easements

Carry out raw water characterization and bench scale treatment process testing
Start process pilot testing

Carry out first phase of ASR feasibility analysis

2012 and 2013 Engage a design consultant

Complete process selection

Finalize approvals

Secure senior government funding

Detailed design of intake, WTP and water transmission mains

Complete ASR feasibility analysis

Tender construction contracts
e Construction
Commissioning

2014 to 2016
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5.7 PROJECT BUDGET

The estimated capital budget for the project is presented in Table 5-2. The costs are in 2010 dollars and
include both direct and indirect costs. The costs are considered to be Class D cost estimated suitable for
establishment of project budgets. The costs are based on the high growth — high water demand scenario
and reflect the costs spent over the 40-year period, split into two phases, reflective of how the capital works
would be staged:

° Phase 1: Costs to 2016
° Phase 2: Costs 2035 to 2050

The costs are based on a maximum day delivery capacity of the surface water system is 48 ML/d. This is
divided between a WTP delivery capacity of 32 ML/d and an ASR delivery capacity of 16 ML/d. The costs
also assume that a 50% higher annual yield is obtaining from the AWS partners existing groundwater wells.
The costs excludes costs incurred for the maintenance / replacement of existing groundwater wells and
water distribution system replacement or expansion costs, beyond the connecting water mains identified in
this report.

Table 5-2
Estimated Capital Costs (Class ‘D’)’

Cost ($ million)

Phase 1 Phase 2
To 2016 2035-2050

Direct Costs

Intake 1.2 -
Raw Water Pipeline 0.4 -
Water Treatment Plant 13.5 3.9
Water Distribution Mains (incl. Pump Stations and Reservoirs) 5.0 59
Aquifer Storage and Recovery System 5.0 -
Subtotal 251 9.8
Contingencies — Design and Construction 5.3 2.4
Total Direct Cost 30.4 12.2
Indirect Costs
Engineering 3.8 1.8
Administration 0.8 0.4
Miscellaneous 0.5 0.2
Total Indirect Cost 5.1 2.4
HST Allowance (3%) 1.0 0.4
Land Purchase 1.0 -
Total Capital Cost 37.5 15.0
52.5
Notes:

' Class D cost estimates provide an order-of-magnitude approximation of costs based on similar projects. These cost
estimates are refined as design advances.
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As discussed, a number of components of the intake, water treatment plant, and ASR system can be
phased depending upon the bulk water delivery needs by the AWS partners over the next 40-years. This
needs to be examined in greater detail in the next stage of project planning. The capital costs for the initial
phase of the project will likely be in the range of 60 to 80% of the costs shown in Table 5-2.
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Recommendations

The recommendations arising from this study are:

1.

AWS should continue in its role in overall water resource management. Water supply to the AWS
service area customers over the next 40 years will be combination of groundwater supply and
surface water supply from the Englishman River. By 2050, about 50% of the overall water supply
will come from the Englishman River. The hydrology and management of the watershed and
groundwater resource are interlinked and require planning on a regional basis. AWS is in the best
position to perform this leadership role.

The AWS partners need to confirm the timing and quantity of bulk water supply from AWS. The
Englishman River supply will be a supplement supply to the partner's existing groundwater
supplies. As such, the sizing of the required delivery capacity of the new intake and water
treatment plant is very sensitive to decisions made by the partners on how much water they need
and when they need it. In 2011, the partners need to thoroughly look at their existing and planned
future groundwater supply systems and determine their bulk water needs. This will ultimately form
the basis of a revised AWS — Partner agreements.

AWS should continue to develop the conceptual level planning for the new intake and water
treatment plant. This study has taken planning to the feasibility level. Work should continue in
2011 and 2012 to decide on intake design, water treatment process technology, water treatment
plant layout details and pipeline routing. This work includes bench-scale and pilot-scale process
testing. Discussions should continue with senior levels of government on both the regulatory
issues and senior government funding on the project.

AWS should take steps to acquire the required property and easements for the new intake, water
treatment plant, ASR system and water distribution mains. This study has identified preferred
locations and routing for these components. Discussions should be held in early 2011 with
property owners with a view to acquire the required properties and easements.

AWS should carry out the initial feasibility testing for an aquifer storage and recovery (ASR)
system. ASR appears to be a very attractive technology tool for overall water resource
management. It would allow the WTP to be downsized and would allow less water to be taken out
of the Englishman River during the critical summer dry period. The initial testing should start in
2011 with the final steps of testing in 2012 and 2013. This will allow conclusions on ASR feasibility
to be considered in the final decisions on WTP sizing.

AWS should refine the current governance model and develop a detailed rate structure model.
This project will be a significant capital project for the region. The fact that Englishman River
supply will be a supplement supply to the AWS partners and will be influenced by decisions of the
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partners on their primary water supplies makes the governance structure and decision making
complex. The current governance model should be reviewed and modified if deemed necessary to
ensure that risks adequately addressed for all participants. A detailed rate structure model should
also be developed that considers the debt repayment, annual operating and maintenance costs and
revenue streams through bulk water purchase by the partners under various scenarios. This
should be carried out in 2011 to assist the AWS partners with decisions on their primary water
supply systems.

6-2
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