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Executive Summary

Historically, Teck Metals Ltd. provided treated potable water to the Village of Warfield. As drinking
water requirements changed, Teck and Warfield entered into a Water Agreement which will result
in Warfield taking control of its water supply. The Agreement, signed in 2008, included three
phases of work to allow the changes to occur incrementally. The first two phases were completed
by 2010, resulting in Teck now supplying raw water to the Village, with the Village now owning
and operating the water treatment plant. The Agreement requires the Village to construct its own
raw water supply by 2025, with the intentions of utilizing the Columbia River as a source.

This feasibility study gathers information from past works and provides a screening review of
potential future raw water sources, including:

New Columbia River Intake

City of Trail Treated Water

Violin Lake

Groundwater Well(s)

City of Rossland Treated Water
Hanna, Murphy, and Tiger Creeks

S o

The results of the screening conclude that options #1 and 2 are the only viable sources worth
further consideration. Those two options have been further assessed to determine expected
scope of works, capital construction costs, and potential issues or unknowns.

A new Columbia River Intake would include a river-side pumpstation, access road, and
approximately 1500m of watermain to connect to Village of Warfield infrastructure. Right-of-ways,
land use agreements, and crossing permits would be required from several regulatory authorities
including the Ministry of Environment, Ministry of Transportation, CP Rail, FortisBC gas, and Teck.
Project costs are currently estimated to be $4,170,000 and would carry some risk associated with
construction. In addition, upgrades to the Village’s aging water treatment plant may be required
— but the scope of potential treatment upgrades and associated costs has not yet been quantified.

A connection to the City of Trail's treated water system would be relatively straightforward,
involving a watermain connection highway crossing, pumpstation control modifications,
decommissioning the Warfield water treatment plant, and potential addition of a re-chlorination
station. Project costs are currently estimated to be $490,000.

Costs of operating the City of Trail supply are expected to be higher than the Columbia River
Intake option, due to the additional pumping costs associated with delivery of water from the City
of Trail's Sunningdale water treatment plant (further distance than the Village’s Columbia River
Intake option). However, the City of Trail also operates a lower cost groundwater well facility; as
such, the City’s overall cost of water supply and treatment operations are expected to be similar
to the Village of Warfield river intake option.
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Capital cost estimates for these two feasible options are ‘Class C (+/- 25-40%)’, as described in
the APEGBC Budget Guidelines for Consulting Engineering Services (2009):

“An estimate prepared with limited site information and based on probable conditions
affecting the project. It represents the summation of all identifiable project elemental costs
and is used for program planning, to establish a more specific definition of client needs and
fo obtain preliminary project approval”

These estimates have been prepared on the basis of current 2018 costs. Future project costs
will be impacted by inflation. Also, construction prices have been increasing at a greater rate than
general inflation (based on the Consumer Price Index), and can see significant impacts resulting
from changes in material costs (steel, concrete, PVC pipe, etc.).

The recommendation of this feasibility study is that the Village of Warfield and City of Trail work
towards an agreement which would result in Warfield receiving treated water from the City of Trail.
Itis currently expected that such an agreement will involve an amalgamation process. The Village
will also need to re-open the Agreement with Teck, to:

= consider a change in future water source for the Phase 3 works;

= determine the future treated water supply requirements for Teck; and,

= discuss future decommissioning of the Warfield water treatment plant to determine if Teck
has interest in taking ownership of the treatment plant again for their internal use (as is
noted in the Agreement).

If a solution between the Village of Warfield and City of Trail is not achievable, then the Village
will need to complete preliminary design for a new Columbia River intake by 2021. The
preliminary design work would better define project costs and put the Village in a good position to
apply for infrastructure grant funding for the construction project. Detailed design for a new
Columbia River intake would then need to be completed by 2022, to provide time to construct a
new Columbia River intake by 2025 (in accordance with the Agreement).
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1.0 Introduction

The Village of Warfield (Village) supplies treated water to approximately 1,680 residents
(Statistics Canada, 2016 Census). Teck Metals Ltd. (Teck) currently allows the Village to “piggy-
back” on their Columbia River intake and has been providing the Village with raw river water for
many years. However, this arrangement is coming to an end, and the Village must have an
alternate water source in place by December 31, 2025.

The purpose of this Long Term Water Supply Feasibility Review is to consider long term water
supply options for the Village.

1.1 Background

In October 2008 the Village of Warfield entered into a water agreement with Teck Cominco Metals
Ltd. (also referred to as Teck). The Village holds water licences on the Columbia River; however,
this water has historically been delivered to Warfield by means of infrastructure owned and
operated by Teck.

The 2008 Water Agreement with Teck defines three (3) phases through which Teck will be
‘phased out’ as a water purveyor to Warfield, and Warfield will construct new supply infrastructure
to take control of its own water supply. The Water Agreement is shown visually on the map in
Appendix A (taken from the Agreement). The Water Agreement is summarized as follows:

Phase 1 (Water Treatment)

= Village of Warfield purchased the existing Water Treatment Plant from Teck, and started
operating the treatment plant.

= Statutory Rights of Way were created over the Teck land to protect the Water Treatment
Plant.

= Village agreed to supply no less than 200,000 Imperial gallons per day of potable water
from the treatment plant back to Teck through existing water piping. The volume of water
supply to Teck can be increased as mutually agreed upon by both parties.

Phase 2 (Water Pumping from Flumehouse Reservoir Pipeline)

» Village of Warfield constructed new water supply infrastructure including a pumpstation
and water pipeline to deliver water from the Teck ‘Flumehouse Reservoir’ (adjacent to
Highway 22) to the Water Treatment Plant.

» Statutory Rights of Way created over the Teck land to protect new water supply
infrastructure.
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Phase 3 (Water Pumping from Columbia River)

= Village of Warfield to construct a water supply pipeline to deliver water from the Columbia
River to the Phase 2 infrastructure.

= Statutory Rights of Way to be created over the Teck land to protect future water supply
infrastructure.

= Detailed engineering, design and construction plans for the Phase 3 works to be
completed by December 31, 2022. Phase 3 infrastructure to be constructed by December
31, 2025.

Works associated with Phases 1 and 2 were completed by December 31, 2010 and generally
included the components envisioned in the original agreement.

Phase 3 works have yet to be designed or constructed. The purpose of the Phase 3 works is to
complete the separation of Warfield’s water supply from Teck’s infrastructure.
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2.0 Warfield Water Use

Historical water use data, projected water use, and treatment plant capacity are considered in this
section.

2.1 Historical Water Use

The Village of Warfield has owned and operated the water treatment plant since completion of
the ‘Phase 1’ of the Agreement in late 2008. Operations of the treatment plant have been
contracted out to the RDKB since January 2011. Daily water use is recorded by the Village at
two locations:

= Volume pumped from the Teck flumehouse. This data would include:
- The total amount of water used by the Village of Warfield services;
- Some amount of process water that is used to backwash the treatment plant filter bed,
and is then discharged to waste; and,
- The volume of water that is treated and supplied to Teck’'s Warfield Operations.
= Volume pumped to the Village’'s Upper Reservoir. This data would include:
- Water supply to the Village of Warfield’s upper three pressure zones, which covers
approximately 75% of the Village’s services including Webster elementary school and
the main commercial zone.

Daily water use for 2014 through 2017 is shown below in Figure 2-1.
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Village of Warfield - 2014 to 2017 Water Use
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FIGURE 2-1: VILLAGE OF WARFIELD TOTAL WATER PUMPED

The 2014 through 2017 data shows:

= Maximum day water used during that three year period varied from 2,825 m3/day to 3,610
m3/day (mean value = 3,200 m®/day)

* Average day water used during that three year period varied from 1,280 m?/day to 1,490
m3/day (mean value = 1,365 m3/day)

= Upper zones water use was a very similar profile to the overall Village use through the
summer months.

» Upper zones data appears to ‘bottom out’ (flat line) through the winter months. Night time
reservoir levels (midnight to 4am) were further analyzed during seventeen March and
November days over those three years. That winter data for the upper zones is suspect;
perhaps indicative of a flowmeter range or calibration issue.

Teck also measures its Warfield Operations water use; instantaneous flow data (recorded
approximately every 15 minutes) for 2014 was provided by Teck. TRUE has summarized Teck’s
monthly volume totals below in Figure 2-2.
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2014 Water Supply to Teck's Warfield Operations
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FIGURE 2-2: TECK’S WARFIELD OPERATIONS MONTHLY WATER USE
A review of the 2014 Teck flow data shows:

* Daily flows above 250 m3/day are primarily intermittent flow spikes of 45 L/s (600 Igpm),
which are thought to be a result of Teck’s water distribution system flushing operations.
Flow spikes were recorded in July, August, September, and October 2014.

=  89% of the extreme water use recorded in September 2014 occurred during approximately
22 hours on September 9, 10, and 29". Continuous flows of around 340 L/s (4,500
Igpm) were recorded on those days. However, those recorded flows may be in error as
Teck’s daily total on September 9 (24,250 m3) far exceeds the Warfield reservoir volumes
and the recorded volume that Warfield pumped from the Teck flumehouse (2,065 m?3).

= Qutside of the flow spike anomalies noted above, peak weeks in July 2014 included
maximum day water demands of close to 250 m?/day (55,000 Igallons/day)

2.2 Projected Water Use

A long term water supply source for the Village should have consideration for potential population
growth within the Village, as well as changes to Teck’s water use per the Agreement.

The Village’s Integrated Official Community Plan (November 2017) notes:
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= The Village population decreased from 1840 to 1680 people over the past 30 years (0.3%
decrease per year), including a 1.2% decrease in the past 5 years.

= The 150 residential units yet to be developed in the Emerald Ridge subdivision should
easily accommodate Village housing demand in the next 5-10 years.

Assuming Emerald Ridge reaches full build out with approximately 375 people, that would be a
22% increase in Village population. Corresponding water use increase is estimated at 650 m3/day
on maximum days.

The Water Agreement with Teck allows for 908 m3/day (200,000 Igallons/day), which is a 658
m3/day (145,000 lgallon/day) increase over current typical maximum day demands outside of
flushing events. The Water Agreement does not state whether there is expectation for the Village
to continue to supply these volumes of water to Teck in the future (after the Agreement ends).
TRUE has conservatively assumed that these water supply volumes (or some portion of them)
would continue to Teck in the future.

With consideration given to existing and potential future water demands, a projected water use
design flow is as follows:

= Existing Village Max Day Demand = 2,950 m3/day

= Existing Teck (Warfield Operations) Max Day Demand = 250 m3/day*

= Future Village Demand Growth = 650 m?¥/day

= Future Teck (Warfield Operations) Demand Growth = 658 m3/day*
Potential Future Water Use = 4,508 m’/day

*Provision of treated water volumes to Teck subsequent to the Water Agreement is to be determined.

If the Village considers future water sources which do not require use of the Village water
treatment plant, projected water use shown above could be reduced slightly as the existing Max
Day Demands include treatment plant backwash water - which typically ranges from 2% to 14%
of the total volume pumped throughout the year, and at least 5% of the Max Day Demands.

2.3 Treatment Plant Capacity

The Village’'s Water Supply Operating Manual states:

= The treatment plant was designed to treat 75 L/s of Columbia River water and produce an
effluent of virtual zero turbidity and colour.
* Net production of treated water with 12 hours of backwash cycles = 4,546 m3/day

The actual capacity of the treatment plant is not certain, but the plant currently manages ~3,200
m?3/day of raw water on maximum days with approximately 10 backwash cycles which collectively
take less than 1 hour. As such, the actual treatment plant capacity is expected to meet or exceed
the listed production capacity of 4,546 m3/day, which would be sufficient to provide for the
potential future water use described in Section 2.2.
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3.0 Options for Long Term Water Supply — Feasibility
Screening

Numerous options for long term water supply have been considered by the Village in the past.
Work was completed by AMEC, Urban Systems and Golder Associates to review or comment on
the following sources:

New Columbia River Intake

City of Trail Treated Water

Violin Lake

Groundwater Well(s)

City of Rossland Treated Water
Hanna, Murphy, and Tiger Creeks

I e o

Information drawn from those past reviews is summarized in the following sections.

3.1 New Columbia River Intake

3.1.1  Background

A new Columbia River intake is the default option for long term water supply to the Village of
Warfield. The Agreement requires this to be implemented unless Teck agrees to an alternate
choice. Past work has shown that this option is feasible. In February 2007 AMEC prepared a
Warfield Water Supply System Upgrade Capital Cost Estimate document for the Village. That
document covered all three ‘phases’ of the water supply upgrades to remove Warfield from Teck’s
water supply infrastructure. A summary of the assumed scope of work and estimated costs from
the AMEC report are as follows:

* Design pumping capacity was for 6,820 m®/day (described as 150% of the peak daily water
use at the time)

= Phase 1: Water treatment plant turnover from Teck to Village
- No cost.

= Phase 2. New water treatment plant head tank and pumps

- Power supply alterations to shift the water treatment plant to Fortis grid.

- 2,275 m?® head tank adjacent to the water treatment plant including associated
siteworks, piping and connections.

- Pumpstation including two double suction pumps with 250 hp motors and all
associated mechanical piping and valving, electrical, controls, and connections
adjacent to the Teck flumehouse.

- 1500m of 250mm dia. watermain from the new pumpstation to the new head tank.

- Costs were estimated to be $3,628,200.
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= Phase 3: New river water pumpstation

- New river water pumpstation on the bank of the Columbia River upstream of the
existing Teck river water pumpstation including associated siteworks, caisson style
wetwell and intake screens. The pumpstation would have three vertical turbine style
multi-stage pumps with 350 hp motors, mechanical piping and valving, electrical and
controls.

- Power supply from an existing nearby Fortis overhead line with step down
transformer.

- 1500m of 250mm dia. watermain from the river pumpstation joining to the Phase 2
watermain between the Phase 2 pumpstation and WTP head tank.

- Costs were estimated to be $2,577,300.

Cost estimates were stated to be ‘appropriation grade accurate to within +/- 20%’.

In 2010 the Village completed construction of the Phase 2 works. The exact scope of the Phase
2 works constructed was slightly different from the AMEC concept:

= A new head tank was not needed at the water treatment plant (instead, an existing tank
was refurbished including construction of a new roof on the tank), so the new supply
watermain was constructed from the new pumpstation at Teck’s flumehouse directly to the
water treatment plant.

= The pumpstation at the Teck flumehouse was constructed with two 200 hp canned vertical
turbine pumps, each with capacity of 83.6 L/s (7,220 m3/day).

3.1.2 Conclusion

The Phase 3 scope of work described in the AMEC concept is still expected to be feasible.
Construction of the Phase 3 works is not anticipated to be straightforward. A number of land use
and right-of-way agreements are expected to be required with Teck, Fortis Electricity, Fortis Gas,
and Province of BC. Approvals to construct a river intake on the bank of the Columbia River will
be required.

Further, cost estimates prepared over 10 years should be updated to account for:

= Changes to the construction scope (works required now may be different than what was
envisioned in 2007)

= Inflation (based on the Consumer Price Index) from 2007 to 2018 would result in more
than a 20% increase in cost.

= Construction price index will vary from general currency inflation, based on factors
including materials prices (steel, concrete, PVC pipe, etc.).

Accordingly, the cost estimates for constructing a New Columbia River Intake should be updated
when comparing against other feasible options.
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3.2 City of Trail Treated Water

3.2.1 Background

In the past (prior to 2007), the Village of Warfield has asked if the City of Trail would provide
potable water to the Village. The City was not interested in discussion regarding water supply to
the Village without linking the issue to amalgamation.

The City’s water infrastructure in this area uses the Columbia River as a water source; the
Sunningdale water treatment plant was constructed in the mid 1990’s as a mixed media filtration
plant with chlorination. Currently, the Sunningdale water treatment plant is being upgraded to
include UV disinfection to obtain 3-log reduction / inactivation credits for giardia and
cryptosporidium — thereby fully complying with the Ministry of Health’s Drinking Water Treatment
Objectives for Surface Water Supplies in British Columbia.

In 2008, the City constructed a major transmission watermain from the commercial core along
Highway 22 to supply the Tadanac neighbourhood. In 2017, the City completed the Columbia
River Skywalk bridge crossing the Columbia River, which included a second watermain to provide
water supply redundancy to the west side of the river. Both of those significant water system
improvements would make it easier for the City to supply water to Warfield.

3.2.2 Conclusion

Water supply from the City of Trail to the Village of Warfield is expected to be feasible. Review
of the City of Trail’s infrastructure capacity is needed to determine the scope of work and any
upgrading requirements to enable this connection. Costs must be estimated for comparison with
other feasible options. Recently (in 2017), the City has stated that it is agreeable to explore
options relating to the water supply; however, it is not interested in the concept of a contracted
bulk water supply arrangement with the Village. Ultimately, an agreement for water supply would
be required between both municipalities.

3.3 Violin Lake

3.3.1 Background

Past input from the City regarding Violin Lake as a water source noted that the City was not
interested in discussion with the Village without linking the water supply issue to amalgamation.

The City of Trail owns an upland water storage and supply system which includes Cambridge
Reservoir and Violin Lake and their respective dams. Also included in that system are: a siphon
(pipe) from Violin Lake to Cambridge Reservoir; a water intake structure on Cambridge Creek;
and a supply pipeline to the City of Trail’'s water distribution system. Historically, this system was
used as a primary water source for the City’s municipal water system. In 1990, after an outbreak
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of giardiasis occurred, the Ministry of Health recommended that this source be downgraded to an
emergency back-up source only. In 1994, the City ceased use of this upland water source
entirely, and shifted to use of the Columbia River as a primary water source.

The City historically held four water licences for the Violin Lake water storage and supply system.
The licence which permitted withdrawal of water from Cambridge Creek (for water supply to Trail)
was discharged in the late 1990’s, when the City ceased use of this water source. The remaining
licences permit the City access to the properties for the purpose of operating and maintaining the
City’s infrastructure at Violin Lake and Cambridge Reservoir.

In 2014, the City completed a Cambridge Reservoir and Violin Lake Dam Decommissioning
Assessment (prepared by TRUE Consulting) which confirmed a broad scope of work and
significant costs would accompany a dam decommissioning program. The City has chosen to
continue with ownership and maintenance of the Violin Lake dam system, and has started
harvesting timber from the Violin Lake watershed area.

To re-establish the Violin Lake system as a source of municipal drinking water, the following
factors would need to be considered:

= Source capacity: The City of Trail used to withdraw large volumes of water from the Violin
Lake source; in 1990 the Violin Lake source supplied the City with up to 11 ML/day.
Changes in climate and land use would impact water volumes available from the Violin
Lake source. Further review would be needed, but it is anticipated that the Violin Lake
system would have capacity for the Village’s ~4.5 ML/day projected water demands.

= Raw water quality: The raw water quality for the Violin Lake / Cambridge Creek source
would have to be reviewed to determine whether the Village’s water treatment plant would
manage the change in raw water quality, and to identify if any treatment plant upgrades
are needed.

= Land ownership and land use: If the City of Trail and Village of Warfield were to
amalgamate in the future, land ownership of the Violin Lake area would not change. Land
use would have to be managed differently for the upland lake system to once again
function as a community watershed.

= Existing infrastructure condition and upgrading requirements: The Violin Lake dam and
diversion / siphon pipe were constructed in 1953. The Cambridge Reservoir dam was
constructed in 1968. The Cambridge Creek intake dam was constructed in 1918, and
upgraded in 1975. Improvements would be required for some of this aging infrastructure
— especially the mechanical components such as control valves and weir structures.

= QOperational costs: The Violin Lake South Dam and Cambridge Reservoir dam are
classified as ‘Significant Consequence’ and ‘High Consequence’ respectively by the
Ministry of Forests, Lands, and Natural Resource Operations. Maintaining these dams
and intakes involves both physical works on an annual basis, as well as inspections,
emergency preparedness planning, and regulatory safety reviews. When the Violin Lake
system functioned as a drinking water source, it also involved seasonal and weekly
monitoring and operational adjustments to manage the flow and storage of water through

LONG TERM WATER SUPPLY FEASIBILITY REVIEW 10

VILLAGE OF WARFIELD — OCTOBER 2018




the summer irrigation season. Access to this upland water source had to be maintained

accordingly. Further to the source of supply operational costs, use of Violin Lake would

mean that the City of Trail would operate two water treatment plants (Sunningdale and

Warfield).

= Capital costs: In addition to the potential infrastructure upgrades noted above, supply of
water from the Violin Lake system to the Village of Warfield would involve the following
general scope of work.

- Reconfiguration of the Cambridge Creek intake dam supply, likely involving
construction of a new 700m long raw water supply main from the dam to a more easily
accessible pumpstation location near the southwest Village boundary (on Short
Street).

- Construction of a Cambridge Creek raw water supply pumpstation on Short Street.

- Construction of a 1900m long raw water supply pipeline from the new pumpstation to
the Village’s water treatment plant.

Capital costs for that infrastructure are estimated to be around $4,100,000 (Class ‘D’

estimate).

3.3.2 Conclusion

Given that the City is no longer actively using the Violin Lake system as a water source, it is
feasible to assess future use of this water source by the Village. However, there are a number of
significant implications associated with water supply from Violin Lake as described in the previous
section. In comparison to other feasible options (New Columbia River Intake, and City of Trail
Bulk Treated Water), the Violin Lake system is not preferred. Accordingly, TRUE does not
recommend that this water source be given further consideration by the Village of Warfield.

3.4 Groundwater Wells

3.4.1 Background

In January 2006, Golder Associates prepared a Preliminary Assessment of Groundwater
Availability for the Village of Warfield. The scope of the study was limited to a records review and
a drive-by survey. Comments taken from the Golder assessment are as follows.

= Due to presence of shallow bedrock throughout the study area, the existence of saturated
alluvial sediments may be very limited in areal extent.

= The thickness of the alluvial sediments along the Trail Creek is probably not great. In
places along the Trail Creek where the alluvial sediments are saturated, groundwater from
these sediments is most likely in direct hydraulic connection with the creek. Any perched
alluvial groundwater system in the Warfield area would be considered highly vulnerable to
contamination from current and/or historic land use activities.
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= Based on available information collected during the preliminary assessment, it did not
appear to be feasible to extract groundwater in the Warfield area for use by the Village as
a potable water supply.

3.4.2 Conclusion

The site conditions described by Golder in 2006 have not changed. TRUE expects that Golder’s
conclusions from 2006 are still valid: groundwater does not appear to be a feasible potable water
supply for the Village.

3.5 City of Rossland Treated Water

3.5.1 Background

Previous correspondence from the Village administrator (dated September 10, 2007) noted that
Urban Systems completed a study on the potential of connecting to the City of Rossland water
system, and that study concluded Rossland did not have an adequate source of water to meet
Warfield’s water demands.

The City of Rossland constructed the Ophir Dam and reservoir in 2008 to substantially increase
its raw water storage capacity (total combined capacity of the Ophir and Star Gulch reservoirs is
285,000 m3). However, summer water use restrictions have been in place in recent years to
ensure the community water supply to Rossland is sustained throughout the season. Recent
communication with City of Rossland senior staff noted that it is very unlikely that Rossland would
supply water to Warfield without further consideration of future infrastructure capacity upgrades.

3.5.2 Conclusion

The Urban Systems review of the potential Rossland connection is not currently available. The
previous conclusion noted by the Village is carried forward, that the City of Rossland is not a
viable option for water supply to the Village of Warfield.

3.6 Hanna, Murphy, and Tiger Creek Sources

3.6.1 Background

Previous correspondence from the Village administrator (dated September 10, 2007) noted that
Urban Systems reviewed area creeks including Hanna, Murphy, and Tiger Creek as possible
water sources, and none of these alternatives proved to be a viable option.
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3.6.2 Conclusion

The Urban Systems review of creeks is not currently available. The previous conclusion noted
by the Village is carried forward, that these creek sources are not a viable option for water supply
to the Village of Warfield.

3.7 Summary

A summary of the water supply options reviewed in the past and considered in this report are
shown in Table 3-1.

TABLE 3-1: VILLAGE OF WARFIELD - LONG TERM WATER SUPPLY OPTIONS

Description Feasibility Implications
New Columbia Feasible - Construction is not anticipated to be straightforward.
River Intake Construction cost estimates at this stage of review still carry

risk; accuracy of the cost estimates must be considered.

- Regulatory approvals would be required for construction of
infrastructure adjacent to / in the Columbia River, as well as
long term use of crown land.

- Right-of-way crossing approvals would be required from
Fortis Electricity, Fortis Gas, Teck, and Ministry of

Transportation.
City of Trail Feasible - Water supply agreement required between both
Treated Water municipalities.

- Right-of-way crossing approvals would be required from the
Ministry of Transportation.

Violin Lake Feasible - Water supply agreement required between both
municipalities.

- Not recommended, due to the number and significance of
implications (water capacity and quality to be reviewed, land
use changes, existing infrastructure upgrades, ongoing
operational requirements, and capital costs associated with
new infrastructure).

Groundwater Not - N/A
Well(s) Feasible
City of Rossland | Not - N/A
Treated Water Feasible
Hanna, Murphy, Not - N/A

and Tiger Creeks | Feasible
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As shown above, both the City of Trail treated water and Violin Lake options are dependent on
the same agreement between the municipalities (expected to be an amalgamation process). Of
those two options, Violin Lake is far less desirable than a direct connection to the City, due to
implications associated with re-establishing the Violin Lake system as a municipal drinking water
source, connecting that raw water source to the Village’s water treatment plant, and future
operations of two water treatment plants (Sunningdale and Warfield).

Going forward, the Village of Warfield should focus on the first two feasible options: New
Columbia River Intake, or City of Trail Treated Water. These two options are explored further in
Section 4.
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4.0 Options for Long Term Water Supply — Feasibility
Review

The two options progressed from the Feasibility Screening in Section 3.0 are New Columbia River
Intake, and City of Trail Treated Water. These options are discussed and compared in this
section.

4.1 New Columbia River Intake

Construction of a New Columbia River Intake is the default long term water supply strategy
described as Phase 3 in the Water Agreement between the Village of Warfield and Teck Cominco
Metals Ltd. The agreement requires this strategy to be implemented unless Teck agrees to an
alternative, which the Village may present no later than December 31, 2022.

4.1.1 Project Description

This river intake project scope was developed through:

= Assessment of mapping data for Teck and provincial utility infrastructure present in the
area;

= Desktop and field review of the design and construction techniques used to complete
nearby river intakes owned by Teck and the City of Trail;

= Site / field review of existing Teck water supply infrastructure;

= Visual review of watermain alignment options and physical obstacles including
topography, bedrock, and existing infrastructure (highway, railway, gas transmission main,
Teck infrastructure); and,

= Liaison with FortisBC Electric regarding power service options available in the area.

A concept drawing 982-191-Fig1 for water supply using a New Columbia River Intake is included
in Appendix A. The project would generally include the following scope of work:

= Development of a new river intake and pumpstation. The Village river pumpstation would
include three 150 hp pumps, capable of delivering 4,500 m?®/day to the Village with one
pump out of service. The Village river pumpstation is conceptually proposed to be located
to the north of the existing Teck river pumpstation;

= Construction of a 450m long gravel road to access the pumpstation location;

= Connection of new electrical service to the pumpstation;

= |nstallation of approximately 1,500 lineal metres of 300mm dia. watermain from the river
pumpstation to the existing flume pumpstation adjacent to Highway 22; and,

= Construction of a 50 m® head tank near the existing flume pumpstation, to provide
balancing storage between the river supply and the flume pumpstation intake.

LONG TERM WATER SUPPLY FEASIBILITY REVIEW 15

VILLAGE OF WARFIELD — OCTOBER 2018




This proposed project scope differs somewhat from the original scope envisioned in 2007 by
AMEC. The 2007 concept intended to eliminate the Village’s flume pumpstation (which was
conceived to be a ‘temporary’ installation), and instead use larger river pumps to supply water
from the river directly to a head tank adjacent to the Village's water treatment plant. That 2007
concept would require larger river pumps, more robust piping and valving for the higher water
pressures, and a larger power service to the river pumpstation. These pumping options should
be considered during preliminary design to determine whether the Phase 2 pumpstation at the
Teck flumehouse should be decommissioned, or incorporated into the Phase 3 works as shown
on Figure 1. TRUE currently expects the costs associated with both concepts to be similar.

In addition, future preliminary design work could review the specific location of a river
pumpstation. Viable options appear to exist both to the north and south of the existing Teck river
intake and pumpstation. Access to the southern location would be more straightforward, but
watermain alignments from that southern location would be more complicated due to the existing
Teck water and power infrastructure. In addition, creating space between the Village’s river intake
and Stoney Creek may be beneficial due to historic uphill land uses by Teck and potential impacts
on water quality in that southern location. For the purpose of this feasibility review, a new Village
river intake to the north of Teck’s river intake is proposed.

4.1.2 Capital Costs

A capital cost estimate has been prepared by TRUE and is enclosed in Appendix B. The total
project cost is estimated to be $4,170,000 (Class ‘C’ estimate).

Upgrades to the Village’s water treatment plant have not been considered as a part of this review.
With time, regulations tend to become more stringent, and future upgrades to the Village’s water
treatment plant should be expected. As an example, in 2012 the Ministry of Health issued
Drinking Water Treatment Objectives for Surface Water Supplies in British Columbia. The
Village’s water treatment plant was reportedly constructed in 1965. The City of Trail operates a
similar style of water treatment plant (constructed in the mid 1990’s); the City’s treatment plant is
currently being upgraded to meet the new regulations. If the Village’s water is supplied directly
from the Columbia River in the future, there may be a decrease in raw water quality compared to
the current system which receives some pre-treatment (chlorination and settling) in Teck’s
flumehouse reservoirs. There is potential that the Village’s treatment plant may not achieve full
3-log credits for reduction / inactivation of giardia and cryptosporidium, and may require similar
upgrades to the City of Trail treatment plant in the coming years. The Village’s treatment plant
performance should be reviewed to confirm if upgrades to the treatment plant should be expected
in the near future, and to quantify those additional costs.

4.1.3 Operation and Maintenance Costs

The Village currently contracts operation of the Water Treatment Plant, Flume Pumpstation, and
Treatment Plant Pumpstation to the RDKB. Operating costs for this infrastructure averaged
$186,000/year from 2015 to 2017.

LONG TERM WATER SUPPLY FEASIBILITY REVIEW 16

VILLAGE OF WARFIELD — OCTOBER 2018




In addition to the water supply and treatment costs, the Village’s annual water distribution
operational and maintenance costs and water system administration costs total approximately
$57,000/year. If the Village constructs a new Columbia River Intake in the future, additional
annual operating costs would be realized. These additional operating costs are estimated to
include the following:

= Flume Pumpstation electricity = $25,000/year
* River intake and pumpstation electricity = $15,000/year
= River intake and pumpstation labour = $20,000/year
= River intake and pumpstation materials = $10,000/year

Total additional operating costs = $70,000/year

Not including debt servicing, the Village’s total future annual operating costs associated with water
supply, treatment and distribution including a new Columbia River Intake would then be
approximately $186,000 + $57,000 + $70,000 = $313,000/year.

As the Village water use is approximately 500,000 m?3/year, corresponding water system
operational costs would be equivalent to $0.63/m3.

4.2 City of Trail Treated Water

The City of Trail has made a number of past studies available to TRUE for review in consideration
of potential future water supply to the Village of Warfield. Key technical factors include existing
and future water use, water supply and treatment capacity, and water distribution capacity. These
are described in the following sections.

421 Water Use

The City of Trail's water system is current supplied by two sources: the Columbia River and the
Bear Creek groundwater well.

Columbia River

= The Columbia River supplies water to the western end of the City (via the Sunningdale
water treatment plant), including the Sunningdale, East Trail, downtown commercial core,
West Trail, and Tadanac areas.

* Recorded water use from 2009 - 2017 includes average daily demands of 4,800 m?®/day
and maximum day demands of 10,400 m3/day.

Bear Creek groundwater well

= The Bear Creek well supplies untreated groundwater to the eastern end of the City,
including the Shavers Bench, Miral Heights, Glenmerry, and Waneta areas.
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= Recorded water use from 2014 - 2017 includes average daily demands of 3,100 m3/day
and maximum day demands of 8,500 m%/day.

City-wide Water Use

City-wide water use during the 2014 — 2017 period varied from 16,700 m3/day to 19,100 m3/day
on maximum use days, with an average of the annual maximums equal to 18,000 m3/day. This
recent water use is nearly 10% less than the 19,600m?/day average of annual maximums for the
years 2001 — 2008 as noted in the 2009 Sunningdale Water Treatment Plant Expansion Study
(KWL Associates).

That 2009 study described potential for growth in number of residents served by the Sunningdale
Water Treatment Plant via future connections to surrounding communities including the Village of
Warfield, Rivervale and Oasis. TRUE estimates the potential future maximum day water
demands for those areas outside of the City as follows:

= Village of Warfield (from section 2.2) = 4,500 m3/day

* Rivervale (RDKB Water Transition Study, 2010) = 500 m®/day

» Qasis (estimate) = 350 m%/day
Total potential demand outside City boundary = 5,350 m%/day

A 2012 memo by TRUE Consulting described future development potential of the Waneta area
adding water demands of 4,025 m?/day (based on a 2003 Stantec Consulting report).

Given the above, there is potential for future maximum day water demands to be as follows:

= Sunningdale water treatment plant service area (10,400 + 5,350) = 15,750 m3/day
= Bear Creek well service area (8,500 + 4,025) = 12,525 m%day
Total potential future City of Trail maximum day water use = 28,275 m¥/day

4.2.2 Water Supply and Treatment Capacity

The Columbia River intake and wetwell are sized for 44,000 m3/day, with the intake pumps and
raw watermain (to the treatment plant) currently having capacity for 24,000 m3day. The
Sunningdale Water Treatment Plant has a hydraulic capacity of 33,000 m3/day, but the estimated
treatment capacity is 20,000 m®/day. The treatment plant was constructed with the ability to ‘twin’
most of the plant in the future and double the treatment capacity to 40,000 m%/day.

The existing 20,000 m3/day Sunningdale treatment capacity is not sufficient for all potential future
water demands described in the previous section (28,275 m3/day City-wide including Warfield,
Rivervale and Oasis). The 2009 Sunningdale WTP Expansion Study recommended that future
increases in water use be mitigated via water conservation efforts, and future growth in the
Waneta area be managed by construction of a backup well at Bear Creek.

As described in the 2009 WTP Expansion Study, if the east end of the community continues to
rely on water from the groundwater well source, then the Sunningdale Water Treatment Plant will
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have ample treatment capacity for future water demands from the west end of the City of Trail
(including capacity to expand beyond current municipal boundaries to include the Village of
Warfield, Rivervale and Oasis).

The Bear Creek well pump is sequenced to supply water to multiple pressure zones. The resulting
capacity of the well supply was estimated by TRUE in 2012 to be around 11,000 m®day. Given
the potential for future development, additional water supply capacity may be required for the east
end of the City if the Bear Creek well service area continues to develop in the future. A 2011
assessment by Golder Associates noted the well efficiency had not declined between 2006 and
2011, and the capacity of the aquifer is believed to be greater than the well. Golder recommended
that the City consider drilling a second well into the Bear Creek aquifer to serve as a backup and
eventual replacement for the 30 year old Bear Creek well.

4.2.3 Water Distribution Capacity

The core infrastructure within the City that would be used to deliver water to Warfield in the future
is shown on drawing 982-191-Fig2 (enclosed in Appendix A) and includes:

= Columbia River intake and raw water pumpstation

= Sunningdale water treatment plant

= Sunningdale reservoir

= 400mm and 300mm diameter transmission watermains through the community core

= 300mm diameter watermains crossing the Columbia River on the Victoria Street Bridge
and the Columbia River Skywalk (Skywalk watermain has internal diameter of 248mm)

=  West Trail booster pumpstation

= Coleman reservoir

=  400mm diameter watermain from the West Trail pumpstation to the Tadanac residential
area

Capacity of the river intake, raw water pumpstation, and Sunningdale WTP were described in the
previous section. Comment regarding capacity of the other key distribution system components
includes:

Transmission and distribution watermains

The City of Trail's watermodel was used to test a number of future water supply scenarios. This
watermodelling exercise shows:

= The Village of Warfield water connection would be to the 400mm diameter Tadanac water
supply main. To avoid negative pressures in this watermain, the Tadanac watermain
should remain connected to the Coleman Reservoir. Alternately, if Tadanac is connected
to the Sunningdale Reservoir, pumping to the Coleman Reservoir, Warfield, and Tadanac
will need to be sequenced to avoid over-drawing from the Tadanac water supply main.

= The City’'s watermains have capacity to deliver flows through the community core to the
West Trail booster pumpstation and maintain reasonable service pressures. In the worst
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case scenario with the Victoria Street bridge watermain simulated as ‘out of service’ and
all water flowing across the Columbia River Skywalk watermain, service pressures can be
maintained in Trail's downtown commercial core with one pump running in the West Trail
booster pumpstation (approx. 70 L/s) to deliver flows to the West Trail, Tadanac, and
Warfield areas.

West Trail booster pumpstation

The West Trail booster pumpstation is used to deliver water from the Sunningdale Reservoir (FWL
522m) to the Coleman Reservoir (FWL 531m). Coleman provides balancing storage for the West
Trail area, and supplies water to Tadanac. In the future, this system could potentially also supply
water to Warfield, Rivervale and Oasis. Existing maximum day water demand for these areas is
estimated as follows:

=  West Trail (Coleman, Upper and Lower Lookout zones) = 2,600 m3/day
= Tadanac = 1,100 m3/day
= Warfield (existing) = 3,200 m%/day

Total existing maximum day water demand = 6,900 m3/day

Future water demand is estimated as follows:

=  West Trail (Coleman, Upper and Lower Lookout zones) = 2,600 m3/day

= Tadanac = 1,100 m%/day

»  Warfield (future) = 4,500 m3/day

* Rivervale (future) = 500 m%/day

» Qasis (future) = 350 m®/day
Total future maximum day water demand = 9,050 m3/day

The West Trail booster pumpstation includes three pumps. Existing pumpstation capacity with
one pump out of service is approximately 100 L/s (8,600 m®day). The West Trail pumpstation
would have capacity to handle Warfield’s existing water demands, but may be undersized for all
potential future growth scenarios.

In addition, to improve flexibility for water delivery to the Coleman Reservoir, it would be
recommended that the City construct control and valving alterations in the West Trail booster
pumpstation to allow pump supply sequencing and to automatically transfer water from Coleman
Reservoir back to Sunningdale zone in the event of fireflow conditions in the commercial core.

4.2.4 Project Description

At the outset, TRUE gave consideration to two potential connection point locations where Warfield
and Trail infrastructure are in close proximity to each other:

= Highway 22 corridor near Bingay Road, or
= Coleman Reservoir area
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The Coleman Reservoir is adjacent to Village of Warfield watermains in the Annable residential
area. However, Annable is the Village of Warfield's lowest elevation pressure zone; connection
to City of Trail in this area would involve significant pumping and piping to deliver water to the top
of Warfield. The Highway 22 corridor near Bingay Road is the preferred connection location due
to proximity of core infrastructure for both communities, including the Village’s main pumpstation
and supply watermain which were constructed as a part of the Phase 2 agreement with Teck.

A desk review also considered the potential for a secondary connection to the Coleman Reservoir,
to supply water to the Village’s lower elevation pressure zones in Annable. This secondary
connection does not appear to be financially justifiable when comparing capital costs versus long
term savings in operational (pumping) costs.

This City of Trail Treated Water project scope was developed through:

= Assessment of mapping data for Teck, City of Trail, and other utility infrastructure present
in the area;

= Review of City of Trail watermodel data and flow scenarios; and,

= Site / field review of existing Village flume pumpstation area and proposed highway
watermain crossing location.

A concept drawing 982-191-Fig3 for water connection to the City of Trail is included in Appendix
A. The conceptual project would generally include the following scope of work:

= Construction of a 35m long watermain crossing under Highway 22;

= Connection to City of Trail watermain and Warfield flume pumpstation adjacent to Highway
22 near Bingay Road;

= Decommissioning the Warfield Water Treatment Plant, and watermain alterations to
bypass the WTP;

= Construction of a re-chlorination station (this project component is assumed, but may not
be required); and,

=  West Trail booster pumpstation control modifications.

4.2.5 Capital Costs

A capital cost estimate has been prepared by TRUE and is enclosed in Appendix B. The total
project cost is estimated to be $490,000 (Class ‘C’ estimate).

This cost estimate includes approximately $120,000 for construction of a re-chlorination station.
It is not known whether this re-chlorination station will be required, but the purpose of the station
would be to add chlorine to the water supply from Trail to maintain adequate chlorine residual
throughout the Warfield water system. Prior to design work, a water quality analysis could be
completed using computer based watermodelling software to determine potential implications to
chlorine residual. That analysis would help define the project scope and costs more accurately.
Locations for a rechlorination station could also be reviewed; potentially that structure could be
constructed adjacent to Warfield’s flume pumpstation, or alternately the Warfield water treatment
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plant could be modified and maintained (depending on future ownership) to house chlorination
equipment only.

4.2.6 Operation and Maintenance Costs

The City of Trail’s water system is operated and maintained by City staff. Specific ‘west side’
operating costs were estimated by the City for 2017 as $1,136,748/year, with annual ‘west side’
water use of 1,678,776 m3/year. That results in a comparative cost of $0.68/m3. Those ‘west
side’ costs include:

*= Columbia River intake and pumpstation

= Sunningdale water treatment plant

= West Trail booster pumpstation

= Binns booster pumpstation

= Reservoirs and valve chambers (Sunningdale, Tadanac, Coleman, Upper Lookout, Lower
Lookout)

The City’s ‘west side’ operational costs also include 2/3 of all other water utility costs, which
includes everything from operator training to watermain repairs and utility invoice mailings. If the
City supplied water to the Warfield, most but not all of those ‘west side’ costs would rise. A
conservative estimate of the cost to supply 500,000m3/year of water to Warfield is as follows:

* Increase in Trail’s operating costs (500,000m® @ $0.68/m%) = $340,000

=  Warfield flume pumpstation electricity = $25,000

=  Warfield upper pumpstation electricity = $35,000

=  Warfield pumpstations labour = $40,000

=  Warfield pumpstations materials = $20,000

» Warfield distribution system operations = $57,000*
Total Additional Future Annual Operating Costs = $517,000/year

*There is likely overlap between these Warfield costs, and the $340,000 increase in Trail's ‘west side’ operating costs.

The City of Trail does not separate ‘west side’ and ‘east side’ billing. As such, a representative
view of potential future costs includes comparison to the City of Trail’s overall water system. For
the 2015 to 2017 period, the City’s water system operational costs averaged $1,522,000/year,
with average annual water use of 2,903,000 m3/year. That results in a comparative cost of
$0.52/m3 for existing City of Trail customers.

If the Village of Warfield connected to the City of Trail, the City’s city-wide operational costs would
increase to $1,522,000 + $517,000 = $2,039,000/year.

Relative to the future combined Trail and Warfield water use of 2,903,000 m3/year + 500,000
m3/year = 3,403,000m?/year, corresponding costs would be equivalent to $0.60/m?3.
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4.3 Summary

The two feasible long term water supply options described in the previous sections are
summarized in Table 4-1 below.

TABLE 4-1: SUMMARY OF FEASIBLE WATER SUPPLY OPTIONS

Option New Columbia River Intake Connection to City of Trail

Works Required

River intake and
pumpstation, access road
1.5km water supply main
from river to Warfield flume
pumpstation

Head tank adjacent to flume
pumpstation

Watermain crossing Highway
22 and connection to Warfield
flume pumpstation
Decommission Warfield water
treatment plant (or transfer
ownership back to Teck)
Re-chlorination station may be
needed (included in cost
estimate)

West Trail booster
pumpstation control
modifications

Implications and
risk factors

Warfield water treatment
plant is aging and upgrades
should be expected with
time. Potential treatment
upgrading costs have not
been quantified.

Crown land tenure will be
needed for the river intake
Construction permits and
crossing applications will be
required from MoE, MoTI,
CP Raiil, FortisBC Gas, and
Interior Health

Agreement with City of Trail
required (expected to involve
an amalgamation process)
Construction permits and
crossing applications will be
required from MoTI and
Interior Health

Capital Cost

$4,170,000

$490,000

Operating Costs

$0.63/m3 of water supplied

$0.60/m3 of water supplied

Regardless of whether the Village of Warfield connects to the City of Trail or constructs a new
Columbia River intake, the water source for the Village will be the Columbia River. Both the
Village and the City utilize a similar style of water treatment. As such, water quality, source
capacity, and reliability are expected to be the same or very similar for both options.

The following should be considered with regard to the estimates of annual operating costs:

» The annual costs of operating water supply and treatment from the Columbia River via the
City of Trail are expected to be higher than a Village operated river intake, due to the
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longer distance associated with pumping from Sunningdale to Warfield. However, the City
of Trail’'s overall water operating costs (as shown above) are expected to be similar to or
lower than the New Columbia River Intake option; this is due to inclusion of the lower
operating costs for the City’s Bear Creek well source.

= The annual operating cost estimates do not necessarily represent real long-term costs,
which would include infrastructure renewal and replacement. Those costs will become
more apparent as asset management practices continue to advance.

Capital cost estimates for these two feasible options are ‘Class C (+/- 25-40%)’, as described in
the APEGBC Budget Guidelines for Consulting Engineering Services (2009):

“An estimate prepared with limited site information and based on probable conditions
affecting the project. It represents the summation of all identifiable project elemental costs
and is used for program planning, to establish a more specific definition of client needs and
fo obtain preliminary project approval”

In addition, these estimates have been prepared on the basis of current 2018 costs. Future
project costs will be impacted by inflation. Also, construction prices have been increasing at a
greater rate than general inflation (based on the Consumer Price Index), and can see significant
impacts resulting from changes in material costs (steel, concrete, PVC pipe, etc.).

The City of Trail’'s water system has capacity to expand and supply Warfield, but that capacity
was constructed with City of Trail tax dollars. Use of this capacity limits or eliminates opportunities
to supply other parts of the City from this ‘west side’ of the system (as described in the 2009
Sunningdale WTP Expansion Feasibility Study). This ‘use of capacity’ is not factored into the
capital cost estimates.
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5.0 Recommendations

Of the two feasible long term water supply options, connection to the City of Trail:

Is by far the lowest capital construction cost;

Has the least amount of risk associated with construction;

Has fewer permitting requirements prior to construction; and,

Is expected to have similar operational costs to a Warfield new river intake.

For these reasons, from a technical standpoint, connection to the City of Trail is the favourable
option. However, as previously mentioned, connection to the City of Trail is only viable if the two
municipalities create a water supply agreement.

Given the factors described in this report, TRUE recommends that the Village:

1.

Continue to pursue its asset management planning practices.

2. Advance the idea of a water supply agreement which could result in an amalgamation

process with the City of Trail, and if so, participate in completion of an amalgamation study.

That study will reveal other factors to consider on a municipal scale. We anticipate that

study may take at least a year to complete. Accordingly, TRUE recommends that the

Village should start this process in 2019, and complete that work by 2021.

Re-open the Agreement with Teck to review the Phase 3 works and water supply

requirements to:

= consider a change in future water source for the Phase 3 works;

= determine the future treated water supply requirements for Teck; and,

= discuss future decommissioning of the Warfield water treatment plant to determine if
Teck has interest in taking ownership of the treatment plant again for their internal use
(as is noted in the Agreement).

If a water supply agreement with the City of Trail does not proceed, then the Village must:

4. Review existing water treatment plant performance and determine whether additional

upgrades will be required to meet provincial drinking water standards if the water source
is changed to be a new river intake.

Complete preliminary design for a new Columbia River intake by 2021. The preliminary
design work would better define project costs and put the Village in a good position to
apply for infrastructure grant funding for the construction project.

Complete detailed design for a new Columbia River intake by 2022 (in accordance with
the Agreement).

Seek funding assistance (if needed) by 2022 to provide time to construct a new Columbia
River intake by 2025 (in accordance with the Agreement).
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. Memorandum re: Coleman Reservoir Location, and Potential for Connection to Village of

Warfield, TRUE Consulting, 2011 Dec 23.

. Waneta Junction Subdivision Development - Water Servicing Memo, TRUE Consulting,

2012 Jul.

. Water Distribution System Model Calibration and System Capacity Analysis — Technical

Memorandum #3, GeoAdvice Engineering, 2013 Jan 25.
Cambridge Reservoir and Violin Lake — Dam Decommissioning Assessment, TRUE, 2014
Apr.

Village of Warfield documents:

o=

Preliminary Assessment of Groundwater Availability, Golder Associates, 2006 Jan 06.
Water Supply System Capital Cost Upgrade, AMEC, 2007 Feb 21.

Village of Warfield Water Agreement, Teck/Warfield, 2008 Oct 01.

Village of Warfield Meeting with Minister of Community Services - Memorandum to UBCM
Delegates, Village Administrator, 2007 Sept 10.

Village of Warfield Official Grand Opening of the Water Treatment Plant — program and
agenda, Village of Warfield, 2011 Oct 29.

Village of Warfield Water Supply Operating Manual, author unknown, date unknown.
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CLASS 'C' COST ESTIMATE

OWNER: Village of Warfield

PROJECT: Long Term Water Supply Feasibility Review

DATE: August 20, 2018

TRU=

Village of Warfield - New Columbia River Intake CONSULTING
ESTIMATED | ESTIMATED
ITEM & DESCRIPTION UNIT | QUANTITY QUANTITY | UNIT PRICE TOTAL PRICE
1.0 General Requirements
1.1  mobilization / demobilization LS 1 1 S 80,000.00 $ 80,000.00
1.2 traffic management LS 1 1 $ 20,000.00  $ 20,000.00
2.0 Watermain
2.1 300mm diameter watermain Im 1237 1240 S 350.00 | S  434,000.00
2.2 300mm diameter watermain, restrained Im 84 90 S 500.00 S 45,000.00
2.3 300mm diameter watermain, near gas Im 106 110 S 500.00 | S 55,000.00
2.4 300mm bend c/w thrust block each 9 9 S 1,000.00 $ 9,000.00
2.5 300mm gate valve each 4 4 S 4,500.00  $ 18,000.00
2.6  trench rock removal (provisional) m? 300 300 S 150.00 | S 45,000.00
2.7 steel casing and watermain (CPR and Hwy 22) Im 73 80 $ 2,500.00 $ 200,000.00
2.8 tie-in to Warfield watermain LS 1 1 $ 15,000.00  $ 15,000.00
2.9 trench stripping and reuse on site m? 5934 5900 S 500 S 29,500.00
2.10 asphalt removal m? 111 120 S 15.00 | $ 1,800.00
2.11 hydro seeding m? 5934 5900 S 500 $ 29,500.00
2.12 base gravel and asphalt paving m? 111 120 S 120.00 | S 14,400.00
3.0 Gravel Access Road Construction
3.1 stripping and reuse on site m? 12060 12060 S 500 S 60,300.00
3.2 excavation to embankment m? 4230 4230 S 20.00 | S 84,600.00
3.3  base gravel m? 2700 2700 S 25.00 S 67,500.00
3.4 drainage LS 1 1 S 30,000.00 $ 30,000.00
3.5 hydro seeding m? 8910 8910 S 500 $ 44,550.00
4.0 Intake
4.1  wet well LS 1 1 $150,000.00 | $ 150,000.00
4.2 intake pipe Im 35 35 S 3,000.00 $ 105,000.00
4.3  intake structure LS 1 1 $ 75,000.00  $ 75,000.00
4.4  dewatering allow 1 1 $ 60,000.00  $ 60,000.00
4.5 environmental protection and monitoring allow S 40,000.00  $ 40,000.00
5.0 Pumphouse
5.1  building - structural m? 53.32 60 S 3,500.00 S 210,000.00
5.2 building - mechanical LS 1 1 $150,000.00 $  150,000.00
5.3  building - electrical LS 1 1 $300,000.00 $  300,000.00
5.4  pumps each 3 3 $110,000.00 $  330,000.00
5.5 electrical service LS 1 1 $100,000.00 $  100,000.00
5.6 siteworks LS 1 1 $200,000.00 | $ 200,000.00
6.0  Flume Balancing Tank
6.1 inlet/outlet spool LS 1 1 S 7,500.00  $ 7,500.00
6.2 concrete work m? 20 20 S 2,000.00 $ 40,000.00
6.3  miscellaneous appurtenances LS $ 15,000.00  $ 15,000.00
6.4  siteworks LS S 10,000.00  $ 10,000.00
6.5 fencing Im 50 50 S 120.00 S 6,000.00
Construction Cost Subtotal: ' $ 3,081,650.00
Construction Contingency (20% of Construction Cost Subtotal): $  616,330.00
Design and Construction Engineering (15% of Construction Cost Subtotal): | $  462,247.50
Total Project Cost Estimate: | $ 4,160,227.50
Allow: | $ 4,170,000.00




CLASS 'C' COST ESTIMATE
OWNER: Village of Warfield
PROJECT: Long Term Water Supply Feasibility Review
DATE: August 20, 2018

City of Trail Treated Water Supply - Bingay Road Connection

TRU=

CONSULTING

ESTIMATED ESTIMATED
ITEM & DESCRIPTION UNIT | QUANTITY | QUANTITY @ UNIT PRICE TOTAL PRICE
1.0 General Requirements
1.1 mobilization / demobilization LS 1 1 $ 30,000.00 $ 30,000.00
1.2 traffic management LS 1 1 $ 10,000.00| $ 10,000.00
2.0  Watermain - Highway 22 crossing
2.1 300mm diameter watermain Im 32 32 S 350.00 $ 11,200.00
2.2 300mm bend with concrete thrust block each 2 2 S 1,000.00 $ 2,000.00
2.3 300mm gate valve each 3 3 S 4,500.00 $ 13,500.00
2.4 steel casing and watermain under Highway 22 Im 33 33 S 2,500.00 S 82,500.00
2.5 tie-in to CoT watermain LS 1 1 $ 15,000.00| $ 15,000.00
2.6 tie-in to Warfield watermain LS 1 1 S 15,000.00| $ 15,000.00
2.7 stripping and reuse on site m’ 193 200 S 5.00 $ 1,000.00
2.8 hydro seeding m’ 193 200 S 5.00 $ 1,000.00
3.0 West Trail Booster Control Modifications LS 1 1 S 30,000.00| $ 30,000.00
4.0 Decommission Warfield water treatment plant
4.1 watermain modifications to bypass WTP LS 1 1 $ 20,000.00| $ 20,000.00
4.2 water treatment shutdown, removals, cleaning LS 1 1 S 30,000.00| $ 30,000.00
4.3 building shut down and electrical service disconnection LS 1 1 $ 10,000.00| $ 10,000.00
5.0 Construct re-chlorination station at Village flume pumphouse
5.1 building structure LS 1 1 $ 30,000.00| $ 30,000.00
5.2 building electrical and controls LS 1 1 $ 25,000.00 $ 25,000.00
5.3 mechanical piping LS 1 1 $ 10,000.00| $ 10,000.00
5.4 disinfection equipment (dosing pump skid) LS 1 1 $ 15,000.00| $ 15,000.00
5.5 chemical storage (sodium hypo tanks and containment) LS 1 1 $ 10,000.00| $ 10,000.00
Construction Cost Subtotal: | $ 361,200.00
Construction Contingency (20% of Construction Cost Subtotal): | $ 72,240.00
Design and Construction Engineering (15% of Construction Cost Subtotal): | $ 54,180.00
Total Project Cost Estimate: | $  487,620.00
Allow: ' $  490,000.00
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