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EXECUTIVE SUMMARY

A Water Master Plan is a planning tool to guide water utility improvements and
infrastructure renewal decisions to ensure investments are completed in an organized and
cost-effective manner. The last water master plan was completed in 2003 and in the ensuing
years, the city has seen significant growth and operational changes to the water distribution
system. This Water Master Plan provides a review of the hydraulic performance of the City
of Courtenay’'s water distribution system and identifies deficiencies and recommended
upgrades over the next 20 years.

Overall, the Water Master Plan addresses the following study objectives:

e To develop an updated hydraulic water model that includes the growth and
operational changes to the system since the last water model and will be
updated in 5- to 10-years;

e To assess hydraulic performance of the system to ensure regulatory compliance
is met while incorporating corrective measures brought forward that stem from
public works services, engineering and planning and development
departments;

e To develop a short- and long-range capital plan for the next 20 years, to address
current and future demands and;

¢ To update the hydraulic model for use in the performance assessment and for
all other future assessments for system capacity e.g., development reviews,
preliminary design projects and,

¢ To identify projects for inclusion in the Development Cost Charges Bylaw.

The Water Master Plan include an implementation plan which includes the following
recommendations:

¢ Include Master Plan capital projects in the annual City financial plans beginning in
the next budget cycle.

It is recommended that the City spend $1.9M per year for the next 5 Years
on upgrades to address hydraulic deficiencies identified in this report. In
addition, a minimum forecast of $2.2M to $2.8M in spending is also
recommended in current in-service asset replacement per year for assets
at or near the end of their useful life depending on the level of risk the City
is willing to accept.
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e Update the Development Cost Charge (DCC) bylaw with eligible projects from the
Master Plan. DCC-eligible projects provide a cost-sharing approach with developers
based on the ratio of new population to existing population serviced.

Within the scope of the Master Plan, 8 out of the 10 projects are DCC

eligible growth-driven projects.

e |nitiate discussions with Comox Valley Regional District (CVRD) regarding
transmission and distribution system separation.

e Coordinate with CVRD on an ongoing basis, information sharing to inform capital
project decisions that affect the City's water distribution system.

® Integrate the recommmended projects from this plan into the Water System Asset
Management Plan.

e Ensure that fire flow calculations are completed for all new non-single-family
residential developments to ensure the system capacity is adequate to service the
proposed growth.

e |mplement a zone metering program to identify and isolate areas of high-water
leakage and better account for water.

e Advance the business case for universal metering and continue to make all new
construction meter-ready by installing meter pits.

e |nvestigate the deficiencies outlined in the Water Distribution System Model
Development, Calibration and Capacity Analysis Report.

e |nvestigate the elimination of water flowing through private systems and the effect
on the private and public systems.

e To continue to consult with K'omoks First Nation to support the servicing
agreements in place among participating governments.

Based on the investigations undertaken and presented in this report, a total of ten (10)
individual project were identified and have been recommended for inclusion in upcoming
capital plans. These projects have been selected for various combination of reasons; growth,
Advancing of Level of Service, Water Quality and Operational Efficiency.

These projects are summarized in Table 1 below.
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Table 1- Capital Project Recommendations

Project Name Timing Budget

Regional Collaboration Projects to Support Growth

South Courtenay Secondary Transmission (WAT 5 Year (Initiated

3,400,000
001) 2021) $
South Courtenay PRV and Booster Station
HRASEEL : 5 Year $500,000
Upgrades (WAT 010)
New PRV Connection to 87 Zone (WAT 010) 5Year $300,000
Lerwick Road Transmission Main (WAT 002) 5-20 Year $3,300,000
Projects Related to Past System Performance Issues
Braidwood Road (WAT 005) 5 Year $600,000
North Island Hwy, Cott Rd d Topland Rd
orth 'sland Hwy, Lotton Rd and fopian 5-20 Year $1,400,000
(WAT 006)
South Hwy 19A (WAT 009) 5 Year $1,600,000
Projects Related to Existing System Performance Issues
District Metering (WAT 011) 5 Year $1,200,000
Projects Related to Future System Performance Issues
Arden Road - Lake Trail to Copperfield (WAT 003) 5Year $1,600,000
Ard Road - Cumberland to Brookfield (WAT
rden Roa umberland to Brookfield ( & Vear $550,000

004)
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1.0 BACKGROUND

1.1 INTRODUCTION

The City of Courtenay is expected to undergo significant growth over the next 20 years with
current signs of rapid growth already occurring. Generally, the existing water distribution
infrastructure can accommodate a range of water demands, yet there are areas of the City
that are not yet able to provide the desired level of service for fire protection; in the future,
more and more areas will not meet levels of service and incremental upgrades are needed.
These are common conditions to plan for with respect to water utilities in growing
communities. The Courtenay Water Master Plan provides a schedule of prioritized capital
projects over the short- and medium-term including considerations and impacts to the DCC
bylaw for eligible projects. Overall, the desired outcomes from the water master plan are:

e To create an accurate water model that integrates with City of Courtenay’s GIS
system for the 2019 scenario, which also allows for flow projections into the future
scenarios of 2024 and 2039,

e Toidentify and confirm existing and future capacity and water quality deficiencies,

e To develop a prioritized list of capacity-based and condition-based projects for
short-term capital planning and servicing,

e To identify projects eligible for inclusion in the Development Cost Charges Bylaw.

e To develop a strategy to adequately separate the regional and local infrastructure to
optimize operational, financial, and quality conditions, and

e To provide a foundation for preliminary water system design including technical
findings with respect to project locations, upgrade bundling for project efficiencies.

1.2 STUDY AREA

The study area is comprised of distribution zones throughout the City of Courtenay.
Generally, the study area comprises the City boundary including lands serviced by the water
utility, however due to the Courtenay water system'’s integration into the greater Comox
Valley water system, the CVRD water utilities and the Town of Comox water system are
influenced this study.
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1.3 SUPPORTING DOCUMENTATION

GeoAdvice has prepared a technical report that documents the analysis completed to
update and calibrate the City water model and the capacity analysis undertaken. This report
is located in Appendix A.

The City has prepared project sheets for each of the major projects and also developed cost
estimates for each project. These are contained in Appendix B.

1.4 INFRASTRUCTURE HIERARCHY AND GOVERNANCE

Levels of service, utility policy, asset management, master planning, capital planning, and
annual programs are all related; however, they should be evaluated as their own focus areas
then integrated to provide clarity and overall effectiveness. The conventional infrastructure
hierarchy is summarized below.

+ Includes all assets
«  High level direction built on layers of detail

+ Directed by Strategic Plans and Community
Sustainability Plans

- Considers sustainable finance and achievable
levels of service

+ Planning to achieve a reliable level of service for
current & future scenarios

+  Focus on one asset, often in a defined area
+ Analyze growth and demand trends

+  Develop priorities and site specific projects

- Setting annual and 5-year budgets
+  Selecting capital projects from Master Plans

«  Confirm schedule (date) for capital project
completion

«  Annual operation and maintenance plans
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While applying this hierarchy for infrastructure planning, it becomes clear that establishing
service levels is a priority for any Water Master Plan. The process of evaluating system-
performance against targeted service levels is described in the following section, prefaced
by a brief description of assets in the utility as well as a performance summary from hydraulic
analyses.

2.0 SYSTEM PERFORMANCE

System performance is the cornerstone of a water master plan, including current and future
conditions. This section summarizes the infrastructure, presents summary results of
hydraulic analyses, and defines the risk methodology for the analysis. Selecting levels of
service to determine capital priorities and funding requirements is a key outcome of the
Water Master Plan.

2.1 WATER INFRASTRUCTURE OVERVIEW

The City of Courtenay water distribution system as of 2020 was comprised of approximately
173 km of water mains, numerous pressure reducing valve stations, and 1 pump station
owned and operated by the City situated throughout the 7 pressure zones. The two lower
pressure zones (87m and 110m) are fed from the CVRD West Courtenay and Marsden
Reservoirs while pressure zone 120m is fed from the East Courtenay Reservoir and the
Dingwall and Ryan Road pump stations. Pressure zone 135m (Buckstone) is fed internally
from the 87m zone and pressure zone 138m is fed from the CVRD Courtenay Booster Station.
Pressure zone 150m is fed from the Marsden pump station out of the Marsden reservoir.
Finally, pressure zone 97m is fed through PRVs from the CVRD water system and from
pressure zone 138m.

Pipe Material: Installations of new or enhanced water distribution main have been ongoing
for many decades which naturally results in a mix of materials, diameters, and construction
standards. Asbestos cement (AC) and polyvinyl chloride (PVC) pipe comprise the majority of
all water mains; the latter material is almost exclusively installed in new developments and
upgrade projects and has an estimated useful life of 100 to 120 years.

Pipe Diameter: Approximately 70 percent of the pipes in the system are 200 millimeters
(mm) in diameter or less. The remaining 20 percent of pipes are 250 mm diameter or greater,
and generally comprise the distribution system including trunks.

Pressure Reducing Valve Stations: The City currently owns and operates seven (7) PRV
stations in order to provide flows into the various pressure zones. In addition, there are
multiple PRV stations owned and operated by the CVRD which control flow into the City
system.
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Pump Stations: While there are many pump stations that feed the City customers only one
pump station (Beachwood) is currently owned and operated by the City.

Reservoirs: All peak hour balancing and fire flows are stored within reservoirs owned and
operated by the CVRD. Future discussions with the CVRD are necessary in order to review
the current reservoir size and capacity in the context of this most recent hydraulic modelling.

2.2 HYDRAULIC MODELING SUMMARY

This section provides an overview of the hydraulic modeling methodology, including the type
of model used for the assessment as well as how flows were characterized and under what
scenarios. Results of the performance assessment are provided as part of the capital plan
development.

Prepare for Impacts of Climate Change and Water Use Variability

It is widely accepted that capital planning must now consider the impacts of climate change
and its derivatives on infrastructure including changes in precipitation, temperature, water
demand characteristics and sea level rise. Further, there is also the need to consider other
factors that influence water use variability which include water efficient fixture design, public
attitudes and behaviours and system losses and leakage.

Being cognizant of these changes and adapting the capital planning process accordingly,
including engineering standards and design parameters, will help ensure that infrastructure
is resilient, and our communities vibrant, over the long term. There are also major economic
consequences of ignoring these impacts, as unanticipated infrastructure failure places
significant stress on public finances, restricting the capacity of the government to respond
and adapt. This also ties into current best practices for asset management and overall capital
planning. For this master plan we have incorporated future resilience in the following ways:

e Identified future water use needs to be conservative but also incorporate best
practices so as to avoid oversizing infrastructure;

e Evaluated proper separation and metering of all supply points form the CVRD so
that actual water use by the City can be better understood; and,

¢ Recommended future consideration for individual water meters so that water use
can be better understood and the impacts of various water conservation programs
and initiatives can be best focused. Further universal metering also allows the City
the ability to best understand water loss and strategies for reducing this and other
sources of non-revenue water
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Model Scenario Development
The water distribution model was developed with four demand scenarios:

a. Average Day Demand (ADD)

b. Maximum Day Demand (MDD)

c. Peak Hour Demand (PHD)

d. Maximum Day Demand + Fire Flow (MDD+FF)

The scenarios were modeled under the 2019-, 2024-, and 2039-time horizon.

Fire flow demands have been assigned to the model to reflect the existing land use of the
parcels that are in proximity to the hydrant. The fire flow values are in accordance with the
MMCD Design Guidelines © 2014 and the 2018 City of Courtenay Supplementary Design
Guidelines. It is important to note that these values are intended to align with the Water
Supply for Public Fire Protection — A Guide to Recommended Practice as published by the
Fire Underwriters Survey. The FUS has completed a parcel by parcel geospatial review of
required fire flows for existing development in Courtenay and the results are listed in the
table below. As illustrated the range of required fire flows is large for existing development.
The City has decided to maintain the minimum MMCD fire flow values as the level of service
for the assessment of the existing system since this aligns with how the system has been
designed to date.

These values are minimums and for any developments other than single family homes it is
recommended that fire flow calculations be submitted with the development so that it can
be ensured that the recommended fire flows do not exceed that capacity of the system.

Table 2.1 Fire Flow Requirements

FUS Existing Calculated Fire MMCD Minimum Required

Land Use Flows (L/s) Fire Flow (L/s)
Single Family 76-235 60
Multi Family 76-364 90
Commercial 15-265 150
Institutional 91-227 150
Industrial 91-167 225
Agricultural 91-167 60
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Prior to assigning growth, the model was calibrated based on twelve (12) field hydrant tests.
The model demonstrated good agreement on both static and residual pressures with
average results in the field and model agreeing within +/-3% on average for static pressures
and a range of 0-12% and +/-2% for residual pressures with a range of 0-12%.

Population growth forecasts were developed by staff based on land use considerations as
well as market forces and ongoing development projects. Growth was separated into 5-and
20-year increments to support the modelling scenarios described herein. The summary
results of population include approximately 7,000 new persons by 2024 and a total increase
of 9,600 by 2039. The location of growth is illustrated on a zone-by-zone basis in Figure 4.1
found in Appendix A.

Utility master plans often include conservative population estimates to remain prudent with
respect to the timing and risk (of under sizing) related to upgrades. The likelihood of an
additional 7,000 water customers (people, not new accounts) by 2024 is likely low but
suitable for modelling at this time.

Hydraulic Performance and Design Criteria

Through discussions with the City, the following hydraulic performance and design criteria
were established consistent with the City of Courtenay Subdivision and Development Bylaw.

Table 2.2 Hydraulic Performance and Design Criteria

Criteria Parameter Value
Demands:

Average Day (ADD) 635 L/person/day
Maximum Day (MDD) 2,100 L/person/day
Peak Hour (PHD) 3,000 L/person/day
Fire Flows (FF) As per Table 2.1
Pressures:

1034 kPa (150 psi)
300 kPa (44 psi)
150 kPa (22 psi)

Maximum Static Pressure (ADD)
Minimum Static Pressure (PHD)
Minimum Residual Pressure (MDD+FF)
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The existing demands were developed from the existing model. The existing demands are
summarized in Table 2.3 below:

Table 2.3 Existing and Future Demand Summary

. Existing Demand 2024 Demand 2039 Demand
Scenario
(L/s) (L/s) (L/s)
Average Day Demand 175 226 246
Maximum Day Demand 578 748 812
Peak Hour Demand 825 1,068 1,159

One of the City's primary objectives for future system operation is the clear separation
between the transmission system which is operated by the CVRD and the distribution
system which is owned and operated by the City. This separation allows for accountability of
water use and water quality, reduces liability confusion, allows for improved operating
conditions, and improves the definition of asset-ownership and renewal responsibilities.
Through the Sandwick water system transition, the City has already been working to
introduce clearer separation and a long-term plan has been developed in collaboration with
the City to provide complete system separation. This system separation can also be further
defined by District Metering Zones (DMZ’s) of all current connections allowing for detailed
water accounting which is something that is not currently possible with the current
interconnections.

There are a number of locations throughout the City where two (or more) points of a
distribution main connect through private property allowing water to potentially re-enter
the public water system, also referred to as a private loop. Historically, the rationale for this
arrangement involved the need to meet fire flow needs for either the private or public
system. However, best practices of further hydraulic modeling will attempt to resolve the
need for the connection through private property by closing valves or installing cross-
connection controls. In this water model the multiple connections to these properties have
been closed.
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The following table summarizes the current City pressure zones, the maximum and
minimum serviced elevations and the corresponding system pressures.

Table. 2.4 Pressure Zone Summary

. . Minimum Maximum

Zone Name Mlnlrnum MaXI.mum Pressure Pressure

Elevation (m) Elevation (m) (kPa/Psi) (kPa/Psi)
87 4.5 49.4 369/53 809/117
97 27.6 60.0 363/53 680/99
10 355 64.3 448/65 730/106
120 19.4 773 243/35 987/143
135 20.7 65.1 685/99 11217162
138 58.6 943 428/62 779/M3
150 66.1 89.5 594/86 823/119

*The red highlighted cells illustrate areas which fall outside of the maximum and minimum static pressure objectives of the City.

Pressure zones 87 and 110 are fed from the West Courtenay and Marsden reservoirs,
respectively. From pressure zone 87, water is pumped through the Beachwood Road booster
pump station to pressure zone 135 at the southeast corner of the City. Pressure zone 150 is
fed from the Marsden pump station out of the Marsden reservoir. Pressure zone 120, which
is serviced by the East Courtenay Reservoir, is fed from the Dingwall and Ryan Road pump
stations. Pressure zone 138 is fed from the CVRD through the Courtenay booster pump
station. Finally, pressure zone 97 is fed through PRVs from the CVRD and from pressure zone
138.

The following sections outline the performance of the water distribution system under the
various scenarios.

¢ CVRD Supply Reservoirs and Pump Stations

Through discussions with the CVRD and City it was determined that CVRD reservoirs have
been assumed to be operating at 80% full for the steady state analysis. For maximum day
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plus fire flow analysis all pumps within the CVRD Ryan Road booster station and all except
one of the largest pumps in Dingwall and Courtenay were assumed to be on.

The model indicates that the Courtenay Booster Station becomes deficient within the future
5-year growth scenario.

¢ Beachwood Pump Station

The Beachwood Pump Station is the only City owned and operated booster pump station. It
was installed as a temporary pump station when the initial phases of the Buckstone
development were constructed. Through recent analysis we have confirmed that this station
is suitably sized for some additional single-family development but that multi-family fire
flows may cause the station to become deficient depending on the location of the
development. The long-term plan when this station was built was based on the construction
of a CVRD transmission main which has design currently underway. Based on this the pump
station was only modelled under existing demand conditions.

& Pressure Reducing Valves

The existing and future pressure reducing valves were evaluated within the water
distribution model. Further details on the PRV analysis are contained in Appendix A. All
PRVs remain within acceptable ranges for all existing and future scenarios.

¢ Pipes
The hydraulic analysis of the City water distribution system illustrates the following results:
Table 2.5 Summary of Hydraulic Modeling Results

Criteria Scenario Existing 2024 2039

Number of Low Pressure Deficiencies:
Demand Nodes < 44 psi

Number of Fire Flow Deficiencies
Residual Pressure < 20 psi

PHD 11 120 264

MDD+FF 85 90 105

The modeling results indicate a limited number of pressure deficiencies under the existing
scenario, but a significant increase in pressure deficiencies in future scenarios. These
pressure deficiencies are caused primarily by high elevations and high headlosses through
the 120m CVRD supply system. Low pressures in the 138m zone in future scenarios indicate
the Courtenay Booster station will not be able to support increasing growth. The results are
further illustrated in Appendix A.

Fire flow deficiencies are found at nodes throughout the City which is not uncommon for a
system that has been built gradually over time. In the future fire flow deficiencies
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dramatically increased unless upgrades are completed. The fire flow results are illustrated in
Appendix A.

¢ Hydrant Coverage

The City's existing hydrant coverage was assessed geospatially in accordance with Fire
Underwriters Survey recommendations. These hydrant coverages, of course, are best
practice averages. Where deficiencies exist, it is recommended that they be reviewed using
best practices and spatial analysis to confirm if a deficiency actually exists and if so where
additional hydrants are recommended to be placed.

Table 2.7: Fire Flows and Hydrant Spacing by Land Use Type

Average Area

Required Fire Average Radius

Land Use Flow (L/s) per Hydrant per Hydrant (m)
(m?)

Single Family 60 15,200 70

Multi Family 90 14,300 68

Commercial 150 12,500 63

Institutional 150 12,500 63

Industrial 225 10,250 57
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3.0 CAPITAL PLAN DEVELOPMENT

3.1 CAPITAL PLAN OVERVIEW

A Water Master Plan incorporates multiple inputs and utility factors so as to identify new
policies, programs, or projects to maintain adequate levels of service into the future. Key
elements of the implementation plan provided in Section 2 outline recommmendations for
programs and projects that address the following major categories:

Table 3.1: Implementation Plan - Key Elements

Category Description

To address gaps in providing minimum levels of
Minimum Levels of Service service in areas such as providing a minimum main
size.

To expand levels of service beyond minimum levels in

Advancing Levels of Service i )
areas such as fire protection.

Growth To provide capacity for servicing of new growth.

To improve the water quality within the current

Water Qualit
Q y distribution system.

. . . . To improve areas of operational efficiency in the
Operational Efficiencies
system

Section 3.2 provides details on the fundamental factors that drive the scoping, bundling, and
sequencing of major capital projects. Other major capital projects are presented as well. The
major projects have been selected based on the results of the modeling exercise and other
investigations completed as part of this project, along with field considerations, discussions
with operations staff and other information reviewed for previous studies.

The combination of major capital projects and the overall implementation plan (Section 3.4)
comprises the overall Water Master Plan.

Overall, the number of infrastructure upgrades and the scale of financial resources is
reasonable.
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3.2 CAPITAL PLAN

The following Table A summarizes the capital plan elements and aligns the projects with the
associated improvement category and provides Class D cost estimates for each project.

Detailed project summaries are contained in Appendix B.
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Table A: Summary of Capital Projects - Water Master Plan

City of Courtenay
Water Master Plan

Project Name Timing Justification/Benefit Improvement Category Budget
(Additional Benefits) (Class D)
Regional Collaboration Projects to Support Growth
As part of the CVRD transmission main to South
Courtenay, Royston Water Service Area and
South Courtenay 5Y roposed K'émoks First Nation development
Secondary Transmission . ear P . P . . P ' Growth $3,400,000
(WAT 001) (Initiated 2021) this project would provide a secondary water
supply to the South Courtenay Area and ensure
future development capacity
Contingent on the construction of the South - . X
South Courtenay PRV Courtenay Transmission Main, connections to rowth, v.ancmg
. . . . Level of Service (Fire
and Booster Station 5 Year the existing Courtenay distribution system ; i $500,000
. . Protection), Water Quality,
Upgrades (WAT 010) would meet fire supply demands and provide a . . .
Operational Efficiency,
second water source to remote areas.
Contingent on the construction of the South .
. . . Growth, Advancing
New PRV Connection to Courtenay Transmission Main, a connection to | of ) _
5Year the Courtenay 87m pressure zone would meet Level of Service (F'r? $300,000
87 Zone (WAT 010) ) . Protection), Water Quality,
fire supply demands and provide a second water . . .
Operational Efficiency,
source to remote areas.
Extending the Courtenay supply main would Advancing Level of
0 Ve reduce water distribution system deficiencies Service (Fire Protection), $3,300,000
Lerwick Road (WAT 002) and remove the City distribution system from Water Quality, (Approx.)

17

the regional transmission system.

Operational Efficiency,
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Project Name Timing Justification/Benefit Improvement Category Budget
(Additional Benefits) (Class D)

City Projects Related to Past System Performance Issues

North Island Hwy, Upgrading the undersized mains in this area Advancing Level of
Cotton Rd and Topland 5-20 Year would improve fire flow and meet bylaw Service (Fire $1,400,000
Rd (WAT 006) requirements. Protection),

City Projects Related to Existing System Performance Issues
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Project Name Timing Justification/Benefit Improvement Category Budget
(Additional Benefits) (Class D)

City Projects Related to Future System Performance Issues

Arden Road - Upgrading the undersized main on Arden Rd Grov:/tr;, Adv.ancmg
Cumberland to 5 Year would improve fire flow and meet bylaw b Lfvj ° S‘;r\tnce (F’:.et $550,000
Brookfield (WAT 004) requirements. rorection ) Wa er .Qua e
Operational Efficiency,
Growth Service,
. The undersized main on Arden Road would Advancing Level of
Arden Road - Lake Trail ) ) i
. need to be upgraded to meet fire flow and (Fire Protection), Water
to Copperfield (WAT 5 Year ) . . $1,600,000
003) bylaw requirements should development Quality, Operational
proceed. Efficiency,
Infrastructure Renewal
Capital Projected Total $14,450,000
5-Year Projected Capital Costs  $9,750,000
Notes:

1) Projects WAT 003 and WAT 004 Would Not be Required If South Courtenay Secondary Transmission Line (WAT
001]) is Constructed.

2) South Courtenay Secondary Transmission Line cost assume current collaboration approach with the CVRD.
Costs would increase if the City Were to Construct it Independently.
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Distribution system growth and expansion related upgrades are not shown in the 5-year plan
since they are to be planned in conjunction with the timing of development that benefit
from the upgrades.

In addition to the above upgrades, the City of Courtenay’s Water Distribution system has a
replacement cost of $233M in 2020 dollars', using industry standard life cycle replacement
data it is recommended that an annual $3.4M investment in the renewal of existing
infrastructure be spent. Using alternate extended life scenarios where replacement is based
on complete failure, not including risk costs it would range from $2.2M to 2.8M2 Based on
the extensive asset inventory and using asset management principals it has been
determined the Water system has a $3.2M infrastructure deficit and as a whole has
approximately 55% remaining life.

Asset deterioration is not a linear process and tends to increase as assets age. As such while
the next 5-year investment plan is less than the average noted above this will need to be
evaluated and updated every year as budgets are set in order to align with ongoing condition
assessment work. Prioritizing capacity-based upgrades to align with condition priorities
further reduces the overall burden on the utility.

3.3 DEVELOPMENT COST SHARE REVIEW

A complete water master plan signals the opportunity to update financial tools such as the
development cost charge bylaw (DCC). Growth-driven upgrades below comprise the eligible
projects for consideration in future DCC program analysis. Of the eight (8) DCC eligible and
growth-driven projects, one of the projects may be deemed completely driven by growth
with very limited benefit to existing customers (the CVRD extension), and the remaining
seven (8) projects are better aligned with a cost-sharing approach that would see the ratio
of new population to existing population applied to project costs so as to identify the portion
potentially attributable to the DCC program. The CVRD extension implies that a city-
identified project should be completed for the regional system: therefore, there should be
adequate project planning including financial confirmation of the resources (e.g., including
which DCC program to apply) to construct the works. Table B summarizes the DCC-eligible
projects and their proposed cost-sharing method. Normally a DCC program includes the full

12020 dollars are based on contracted projects over the last 5 years, the City may not have
had obtained the best pricing available due budget cycles and Contract windows. (Reduced
pricing may be possible through releasing RFP’s beginning of the year or developing
additional in-house resources) - Source: City of Courtenay

2 Higher risk changes end of life of asbestos cement pipe from 60 to 80 years, & PVC pipe
from 100 to 120 years — Source: City of Courtenay
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20-year plan and so as part of the update it is recommended that the full 20-year time period
be considered, and additional projects be added as appropriate.

Table B: DCC-eligible projects and their proposed cost-sharing method

Project Name Timing Cost Sharing Budget

South Courtenay
Secondary Completely Growth-

L 5 Year i $3,400,000
Transmission (WAT Driven
001)
Arden Road - Lake
Trail to Copperfield 5Year Population-Ratio $1,600,000
(WAT 003)
Arden Road -
Cumberland to 5 Year Population-Ratio $550,000

Brookfield (WAT 004)

Braidwood Road (WAT

005) 5 Year Population-Ratio $600,000
South Hwy 19A (WAT . .
5 Year Population-Ratio $1,600,000

009)
New PRV Connection
to 87 Zone (WAT 010) 5Year Population-Ratio $300,000
South Courtenay PRV
and Booster Station 5 Year Population-Ratio $500,000
Upgrades (WAT 010)
District Metering
(WAT om) 5 Year Population-Ratio $1,200,000

Total DCC-

Eligible Projects $9,750,000

An update to the DCC Bylaw is scheduled in the near future and the results from this study
can be incorporated following additional analysis (e.g. planning considerations such as
growth projections and development equivalencies) alongside City staff.
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IMPLEMENTATION PLAN AND RECOMMENDATIONS

To phase in projects outlined in the Capital Plan in the short-term and medium-
term. Take advantage of opportunities to partner in regional collaboration
initiatives or work with development for growth-related projects.

To initiate discussions with CVRD to both advance the separation of transmission
and distribution mains, notable the CVRD main on Lerwick Road, and to ensure
adequate supply capacity for future needs.

To update the DCC bylaw for the eligible projects. The results of this master plan
can inform the next update of the DCC program. Within the short- and medium-
term period eight (8) projects are DCC eligible and growth-driven projects, one of
the projects may be deemed completely driven by growth with very limited benefit
to existing customers (the CVRD extension), and the remaining seven(7) projects are
better aligned with a cost-sharing approach that would see the ratio of new
population to existing population applied to project costs so as to identify the
portion potentially attributable to the DCC program. Normally a DCC program
includes the full 20-year plan and so as part of the update it is recommended that
the full 20-year time period be considered and additional projects be added as
appropriate.

To continue to advance condition investigation activities to ensure prioritization
of both condition and capacity-based projects.

To ensure that fire flow calculations are completed for all new non-single-family
residential developments to ensure the system capacity is adequate to service the
proposed growth.

To advance the business case for universal metering and continue to make all
new construction meter-ready by installing meter pits.

To investigate the deficiencies outlined in the Water Distribution System Model
Development, Calibration and Capacity Analysis Report.

To investigate the elimination of water flowing through private systems and the
effect on the private and public systems.

To advance the creation of a water quality model after system separation is
complete. With the system separation complete the city can better track water
quality within the system to help understand and inform system water movement
and water age.

To conduct and to coordinate, on an ongoing basis with CVRD (Comox Valley
Regional District), select initiatives including regular meetings to improve data
quality and information sharing at major facilities.

To continue to consult with K’'omoks First Nation to support the servicing
agreements in place among participating governments.

To complete the Asset Management Plan aligning renewal needs with Capital
Upgrades outlined in this plan.

To Revisit the Water Master Plan every 5 year or as the recommmended projects
are completed.
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1 Introduction

The City of Courtenay, BC (City) retained GeoAdvice Engineering Inc. (GeoAdvice) to develop and
calibrate a new hydraulic model of the City water distribution system and use the model to
analyze the capacity of the system.

This report describes the methodology, assumptions and results of the hydraulic model
development, calibration, capacity analysis, and system improvement recommendations.

The hydraulic modeling was conducted using InfoWater. InfoWater is a GIS based water system
modeling and management software application produced by Innovyze.

In the preparation of this report, GeoAdvice would like to acknowledge the support of the
following City Staff:

e Rodney Armstrong

e Chris Thompson

e Julie Machin
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2 Model Development

The hydraulic model development was divided into multiple tasks as follows:
e Task 1: Data collection and review
e Task 2: Model development
e Task 3: Data gaps and connectivity analysis
e Task 4: Primary System Components
e Task 5: Node elevation extraction
e Task 6: Pressure zone boundaries
e Task 7: Existing demand
e Task 8: Existing demand scenario development
e Task 9: Fire flow demand

2.1 Data Collection and Review
Prior to developing the model, information on the City water distribution system was compiled,
collected and reviewed. This included reviewing the following pertinent information:
e Previous InfoWater hydraulic model
e Updated GIS database
e PRV station operation
e Pump station operation
e Storage reservoir operation
e lLand-use and zoning maps
e Record drawings
e Background reports
e Field data
e Planned future infrastructure

2.2 Model Development

The City’s GIS data was the primary source of up-to-date information on the system to develop
the pipe and node network topology model. Attributes of the water mains, such as nominal
diameter, material and age were extracted from the GIS database. Nominal diameters were used
to build the model. The coordinate system used in the model is UTM NAD 83 Zone 10.

No private water mains were modeled, including private mains that create loops in the water
distribution system. In the future, the City is aiming to equip all loops created by private mains
with check valves or close them off to prevent flow through and back into the distribution system.
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2.3 Data Gaps and Connectivity Analysis

After the model was built, the next task involved reviewing the database information, identifying
data gaps (e.g. missing diameter) and checking system connectivity (e.g. orphan node). All data
gaps and connectivity issues were addressed and resolved as part of this task. GeoAdvice worked
together with the City to create a one-to-one relationship between the model and GIS data to
facilitate future model updates.

2.4 Primary System Components

One of the most important tasks associated with the model development was accurately
representing system boundary conditions and all major water system components (e.g. supply
points, pressure reducing valves (PRV), pump stations, and storage reservoirs).

The City system is supplied by the Comox Valley Water System (CVWS), which is operated by the
Comox Valley Regional District (CVRD). The CVWS normally draws water from the BC Hydro
penstock from Comox Lake via the Penstock Diversion Weir. If the penstock is unavailable, water
is drawn directly from the Puntledge River. From the source, water is supplied through the CVWS
transmission main system to a number of storage reservoirs and pump stations. From the storage
reservoirs and pump stations, water is then carried through the City owned distribution network
to meet domestic and fire flow demands.

It is important to note that in order to model and analyze the City distribution system, it was
assumed that CVWS supply system is able to provide the required flows to the City system.

Appendix A presents a detailed summary of the model data and system components.

2.5 Node Elevation Extraction

The City’s GIS data was the primary source of up-to-date information for the junction elevations.
Junction elevations provided in the City’s GIS were primarily obtained using GPS, with some
supplemented using LIDAR data. For those elevations not provided by the City, a Digital Elevation
Model (DEM) was used to determine missing node elevations. Ground elevations were assigned
to the junction nodes in the model, where elevation data was missing. The DEM was also used to
validate node elevations in the model.

Project ID: 2019-050-COU Page | 6
0P

& |0QM He®
CERTIFIED ADVICE



Water Distribution System Model Development, Calibration, and Capacity Analysis ‘
City of Courtenay, BC

2.6 Pressure Zone Boundaries
The City water distribution system is separated into seven (7) pressure zones as shown in Table
2.1.

Table 2.1: Pressure Zone Elevation Summary

Zone Name Minimum Elevation Maximum Elevation
87 1.4m 494 m
97 27.6m 60.0 m
110 355m 64.3m
120 19.4 m 77.3 m
135 20.7 m 65.1m
138 58.6 m 94.3m
150 66.1m 89.5m

Pressure zones 87 and 110 are fed from the West Courtenay and Marsden reservoirs,
respectively. From pressure zone 87, water is pumped through the Beachwood Road booster
pump station to pressure zone 135 at the southeast corner of the City. Pressure zone 150 is fed
from the Marsden pump station out of the Marsden reservoir. Pressure zone 120, which is
serviced by the East Courtenay Reservaoir, is fed from the Dingwall and Ryan Road pump stations
and the Puntledge Road PRV from the CVWS. Pressure zone 138 is fed from the CVWS through
the Courtenay booster pump station. Finally, pressure zone 97 is fed through PRVs from the
CVWS and from pressure zone 138.

All pump stations except for the Beachwood Road booster pump station are owned and operated
by the CVRD. Also, all storage reservoirs are owned and operated by the CVRD.

There are also control valves that feed back into pressure zones 87, 110, and 120. These control
valves are zone boundary valves that are configured to open during a 25 psi zone differential
pressure drop.

Appendix B provides a more detailed summary of the pressure zones, including storage
reservoirs, imports and exports.

2.7 Existing Demands

The next step was to import the water demands into the model. Existing average day demands
(ADD) were determined on a per parcel basis using estimated parcel population, 2018 water
meter records, and 2018 bulk water consumption data.

Non-revenue water (NRW) was assumed to be 11% of the total water consumption, consistent
with the 2012 CVRD water audit.
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Table 2.2 summarizes the existing water demands.

)

Table 2.2: Existing Average Day Demand (ADD) Summary

Estimated Water ADD Water

Land Use . . :

Serviced Population Consumption

Single Family 23,894 109.3 L/s
Multi-Family 4,155 13.6L/s
Institutional 7.5L/s
Commercial 24.1L/s
Industrial 0.7 L/s
Agricultural 0.0L/s
Non-Revenue Water (11%) 19.5L/s
Total 28,049 174.7 L/s

Based on the data available a residential metered demand rate of 257 L/cap/day and an
unmetered rate of 411 L/cap/day were determined.

The maximum day demands (MDD) and peak hour demands (PHD) were developed using the
peaking factors summarized in Table 2.3. The peaking factors were determined using the City’s
design demand rates.

Table 2.3: Water Demand Peaking Factors

Scenario Peaking Factor

MDD/ADD 3.31
PHD/MDD 1.43

Table 2.4 summarizes the total water system demands for each existing scenario.

Table 2.4: Existing Water Demand Summary

Scenario \ Total Water Demand
ADD 174.7 L/s
MDD 577.7 L/s
PHD 825.3 /s

In addition to the City of Courtenay water demands, export demands through the regional
supply system were also modeled. The City provided the populations to allocate at specific
exports from the City model on October 31, 2019. The map showing the export populations can
be found in Appendix C along with a table summarizing the populations and their allocation
junctions.
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The export demands were calculated using the unmetered per capita demand rate and peaked
for MDD and PHD in the same manner as the City demands. The total export demands are
summarized in Table 2.5.

Table 2.5: Existing CVRD Export Water Demand Summary

Scenario \ Total Water Demand
ADD 95.6 L/s
MDD 316.1L/s
PHD 451.6 L/s

The next step was the allocation of water demands in the model. This step consisted of initially
spatially allocating demands using the “Closest Pipe — Closest Junction” method. The spatial
allocation was then verified against the service lines provided in the City’s GIS and updated to
ensure that demands were generally being drawn from the correct flow path. Figure 2.1 shows
the existing serviced parcels and their modeled demand allocation.
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2.8 Fire Flow Demand
Fire flow demands were assigned to selected nodes located near hydrants in the model. The
required fire flow at each hydrant node was allocated based on the Fire Underwriters Survey
(FUS) assessment and the Master Municipal Construction Documents (MMCD) design guidelines.

FUS required fire flows were provided by the City on September 10, 2019 in geospatial format
for most of the City parcels.

Table 2.6 summarizes the fire flow requirements per land use type for the FUS assessment and
the MMCD design guidelines.

Table 2.6: FUS and MMCD Fire Flow Requirements

Land Use FUS Required Fire Flow (@ 20 psi) MMCD Required
Minimum Average Maximum  Fire Flow (@ 22 psi)
Single Family Residential 76 L/s 114 L/s 235 L/s 60 L/s
Multi-family Residential 76 L/s 168 L/s 364 L/s 90 L/s
Institutional 91 L/s 133 L/s 227 L/s 150 L/s
Commercial 15 L/s 160 L/s 265 L/s 150 L/s
Industrial 91L/s 148 L/s 167 L/s 225 L/s
Agricultural 91 L/s 114 L/s 167 L/s 60 L/s

For the existing scenarios, the required fire flow for each parcel was set at the MMCD required
fire flow based on the existing land use of the parcel except where the FUS assessed required fire
flow was lower. For the future scenarios, the same methodology was applied based on the OCP
land use of the parcel except for expected development areas, where the MMCD required fire
flow was used.

The required fire flows for each parcel were then allocated to each hydrant node in the model.
Where the contributing area to a model hydrant node contained multiple required fire flows, the
higher fire flow requirement was allocated.

Where the required fire flow was based on FUS, the minimum residual pressure was analyzed at
20 psi as per the FUS requirements. Conversely, where the required fire flow was based on
MMCD, the minimum residual pressure was analyzed at 22 psi as per the MMCD requirements.
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3 Model Calibration

3.1 Field Data Review

Results from twelve (12) field tests provided by the City were used to calibrate the model. A total
of thirty (30) measurements were used to calibrate the model, with a breakdown shown in Table
3.1.

Table 3.1: Number of Hydrant Measurements

Type of Pressure Reading Number of Readings

Static Pressure 12
Residual Pressure 18
Total 30

The complete field test results can be found in Appendix D.

3.2 Model Calibration Methodology and Assumptions

When calibrating the model, the goal was to compare the measured values from the tests against
the predicted results from the model, to show that the new model results are in agreement with
the observed field data.

Before presenting the calibration results, it is useful to examine why the model may not match
the measured field data. Most of the sources of errors or mismatches are:

e Input data errors

e System demand errors

e Node elevation errors

e Operational control errors

e Poorly calibrated measuring equipment

e Outdated data

The cumulative effect of these areas of uncertainty or “approximation” is that, without
verification and validation of the model’s ability to recreate known conditions, there is a high
probability that the modeling results would be inaccurate.

The main benefits of a well calibrated model are listed below:
e Confidence: Demonstrate the model’s ability to reproduce existing conditions.
e Understanding: Confirm the understanding of the performance of the system.
e Troubleshooting: Uncover missing information and misinformation or anomalies about
the system, such as incorrect pump settings or gross demand errors.
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The model uses the Hazen-Williams headloss formula to estimate friction loss through water
mains based on pipe roughness C-factors. As part of the calibration, the model was calibrated by
adjusting roughness coefficients for pipes grouped based on similar characteristics (i.e. diameter,
material, and age).

The pipe groups remained largely the same compared to the previous modeling study. Only the
PVC pipe groups were adjusted, with the roughness reduced by 10. The pipe groups and
corresponding calibrated roughness coefficients are detailed in Appendix F.

3.3 Model Calibration Results
Table 3.2 summarizes the differences between the field data and the model results. The
complete results are provided in Appendix E.

Table 3.2: Summary of the Model Calibration Results

Test # Location Static Pressure Residual Pressure
Difference (%) Difference (%)

Test1 | Eagle View Crescent 1.1% 8.8%
Test2 | Swanson Street 0.4% 11.7%
Test 2a | Swanson Street 0.9% 1.8%
Test 2b | Swanson Street 0.9% 4.5%
Test 2c | Swanson Street 0.9% 7.0%
Test 2d | Swanson Street 0.9% 1.3%
Test 3 | Park Lane 0.2% 5.9%
Test4 | Tunner Drive 2.4% 1.4%
Test5 | Majestic Drive 1.0% 4.3%
Test 6 | Sussex Place 0.4% 2.0%
Test 7a | Marble Place 0.7% 7.5%
Test 7b | Marble Place 2.7% 0.1%
Test 8 | Cascara Crescent 1.3% 6.4%
Test9 | Malcolm Place 2.8% 8.5%
Test 10a | Mallard Drive 1.0% 4.0%
Test 10b | Mallard Drive 0.6% 1.6%
Test 11 | Gatehouse Place 11.6% 12.2%
Test 12 | Suffield Road 11.1% 7.7%
Average 3.0% 2.3%

Typically, static pressure agreements within 5% and residual pressure agreements within 10% are
considered “good”.
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Overall, a good correlation is achieved between the model and measured data for the static and
residual pressure results.

The measured flow for Test 2 was suspiciously low for the measured pressure drop; therefore, a
retest was conducted. The results of Tests 2a, 2b, 2c, and 2d were used in lieu of the original Test
2 to calibrate the model.

Furthermore, the measured static pressures in pressures in pressure zone 97 (Tests 11 and 12)
were approximately 6 m higher than expected based on the settings provided at the PRVs feeding
the zone. It is suspected that there is a discrepancy between the intended PRV settings and the
settings in the field, or there may be a zone boundary valve partially open from one of the higher
head zones.

Pressure zone 97 is a new pressure zone, and, currently, interim settings are being used at the
PRVs until zone flushing is complete. It is recommended that once the ultimate settings are
implemented, further field testing should be conducted. In addition, the intended pressure zone
head should be validated, and all boundary valve closures should be checked.

For the purposes of the model capacity analysis, the ultimate PRV settings were assigned in the
model.
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4 Future Scenario Development

4.1 Future Population and Demand Growth

This study considered population for the 5-year and 20-year growth outlooks. In consultation
with the City, anticipated development population was collated with the City’s projected
population growth over the next five years and over the next twenty years to develop the two
future modeling scenarios. Table 4.1 provides a summary of the scenarios to be modeled.

Table 4.1: Summary of Modeling Scenarios

Scenario Serviced Population Description
2019 Existing (28,049) Identify existing system deficiencies.
Existing (28,049)
2024 + Identify timing of upgrades.

5-Year Growth (+ 7,004)
Existing (28,049)

2039 +

20-Year Growth (+9,623)

Identify future system deficiencies.
Size all upgrades for 20-year growth flows.

4.1.1 Development Applications

Recent development applications were reviewed to determine the population and demand
growth associated with specific development applications. The total population growth projected
for specific development applications is summarized in Table 4.2.

Table 4.2: Population Growth — Development Applications

Population Growth

Growth Type

5-Year 20-Year*

Development Applications + 2,580 +2,830
*The 20-Year population growth is inclusive of the 5-Year population growth.

A complete list of the development applications is outlined in Appendix G, including the
population growth for each development application and the allocation junction ID.

4.1.2 Other Specific Development Areas
In addition to the development applications, the City also provided other specific anticipated
development areas, as summarized in Table 4.3.
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Table 4.3: Population Growth — Other Specific Development Areas

. Population Growth
Development Area Junction ID 5-Year 20-Year*

Copperfield BO-B35 +0 +387
Buckstone JCT-P-01 + 439 + 439
South Courtenay WFIT0601 +0 +313
North Sandwick WFIT0939 +0 + 54
Crown Isle Greenwood JCT-P-13 + 500 + 1,200
Crown Isle South of Ryan BO-E04 +0 + 500
Lannan Property BO-E201 + 500 + 500
North Island College WFIT2400 + 600 + 600
3200 Majestic Dr WFIT1622 + 200 + 200
1900 Ryan Rd WV2306 +0 +200
2600 Mission Rd WFIT1697 + 100 + 100
2700 Mission Rd WFIT1118 +0 + 100
3000 Mission Rd WEFIT1126 +0 +40
3300 Mission Rd WvV1547 + 85 + 85
3301 Mission Rd WV1547 +0 +75
595 Silverdale Cres WFIT1167 +300 +300

Total +2,724 + 5,093

*The 20-Year population growth is inclusive of the 5-Year population growth.

4.1.3 Other Non-Specific Development Areas

Finally, the City also provided additional anticipated growth at specific points in the water
distribution system that are not yet associated with a specific development. This population
growth is summarized in Table 4.4.

Table 4.4: Population Growth — Other Non-Specific Development Areas

Population Growth

Junction ID R 20-Year*
WFIT0172 +300 +300
WFIT0271 +100 +100
WFIT0443 +150 +150
WFIT2580 +150 +150
WFIT2458 +200 +200
WFIT0938 +150 +150
WFIT1122 +150 +150

BO-E04 +500 + 500
Total +1,700 +1,700

*The 20-Year population growth is inclusive of the 5-Year population growth.
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Table 4.5 summarizes the total population growth projected over the next 5 and 20 years.

Table 4.5: Total Projected Population Growth

Scenario Population Growth
5-Year Outlook + 7,004
20-Year Outlook* +9,623

*The 20-Year population growth is inclusive of the 5-Year population growth.

The unit demand rates summarized in Table 4.6 were used to determine demands associated

with future growth. The rates are based on the City of Courtenay Subdivision and Development
Servicing Bylaw No. 2919.

Table 4.6: City of Courtenay Design Demand Rates

Scenario Demand Rate

ADD 635 L/cap/day
MDD 2,100 L/cap/day
PHD 3,000 L/cap/day

Generally, existing demands and their spatial allocation were carried forward through all future

demand scenarios; however, where specific redevelopment growth was projected, the existing
demands were overwritten.

Table 4.7 shows the existing and future demand data.

Table 4.7: Future Demand Growth Summary

G th D d
Scenario  Existing Demand rowth Deman

5-Year 20-Year*
ADD 175 L/s +51L/s +711L/s
MDD 578 L/s +170L/s +234L/s
PHD 825 L/s +243 /s +334L/s

*20-year demands include 5-year demands.

The growth population data and allocation are shown in Figure 4.1.
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4.1.4 CVRD Population and Demand Growth

Growth was also allocated for the CVRD exports by assuming a 0.9% annual growth rate as
indicated by the City. The growth populations assumed for the 5- and 20-year planning horizons
are provided in Appendix C.

Table 4.8 shows the existing and future CVRD export demand data.

Table 4.8: CVRD Export Water Demand Growth Summary
Growth Demand

Scenario  Existing Demand

5-Year 20-Year*
ADD 96 L/s +6L/s +291L/s
MDD 316 L/s +231L/s +96L/s
PHD 452 L/s +321L/s +137 L/s

*20-year demands include 5-year demands.

4.2 Future System Operation

In the current system operation, there are a number of interconnections between the City and
CVRD systems, which allow flow both into and out of the City system. These connections result
in additional stress to the City system, since flows are being transmitted through the City
distribution system and back into the CVRD system to neighbouring municipalities and
communities.

A separation of the transmission and distribution systems could involve closing off
interconnections between the two systems or installing meters with check valves so that the flow
between the two systems can be properly controlled and quantified.

In addition to the above operational changes, the City provided a map and the geospatial data
for the City’s known planned future infrastructure projects on October 17, 2019. These projects
are included in the base future analysis scenarios. Future operational changes, along with
recommended system improvements, are shown in Figure 7.1.

The above future system operational considerations are all part of the base 5-year and 20-year
growth scenarios, which were used to analyze the City water distribution system.
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5 Hydraulic Performance and Design Criteria

Based on the City’s design specifications and discussions with the City, the analysis and design
criteria shown in Table 5.1 were used to analyze the capacity of the City’s water distribution

system.
Table 5.1: Hydraulic Performance and Design Criteria

Maximum Static Pressure 150 psi
Minimum Static Pressure 44 psi
Minimum Residual Pressure (MDD+FF)

FUS 20 psi

MMCD 22 psi
Maximum Velocity: New Pipe (PHD) 1.5m/s
Material: New Pipe PVC
Roughness Coefficient: New Pipe 140
Minimum Diameter: New Pipe (Residential) 150 mm
Minimum Diameter: New Pipe (ICl) 200 mm
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6 System Capacity Analysis

The City’s water distribution system was analyzed under existing (2019), 5-year growth (2024),
and 20-year growth (2039) conditions. For all scenarios, only infrastructure owned by the City
was analyzed.

Furthermore, for the PHD analysis scenarios, all pumps within the Dingwall and Ryan Road CVRD
pump stations were assumed to be on. For the MDD+FF analysis scenarios, all pumps within the
Dingwall and Ryan Road CVRD pump stations were assumed to be on, except one pump at the
Dingwall pump station (reflecting the largest pump out of service according to the Fire
Underwriters Survey standards).

Finally, all storage reservoirs were set at 80% capacity for all analysis scenarios.

6.1 Pump Station Capacity Analysis

Although there are many pump stations servicing the City distribution system, only the
Beachwood Road pump station is owned and operated by the City. As such, only the Beachwood
Road pump station capacity was analyzed.

There are five pumps in the Beachwood Road pump station, three domestic flow pumps and two
fire pumps. The pump capacity assumes three domestic pumps and one fire pump in service, with
one fire pump out of service. As such, one of the fire pumps will function as both a duty pump
and a fire pump. In so doing, one of the fire pumps becomes the largest duty pump and, in
accordance with the Fire Underwriters Survey, needs to be considered out of service when
assessing the station capacity.

Under PHD conditions, the pump capacity was determined using the model by identifying the
range of flows available throughout the downstream pressure zone while maintaining 44 psi.
Under MDD+FF conditions, the pump capacity was determined using the model by identifying
the range of flows available throughout the downstream pressure zone while maintaining 20 psi.
The required capacity range under MDD+FF is based on the different fire flow requirements
based on land use. The range of excess capacity was determined based on the excess flow that
the pump station can provide to each fire node.

The Beachwood Road pump station was designed as a temporary feed to the Buckstone (The
Ridge) development. The current concept for servicing the Buckstone development in the future
is a PRV feed from the future CVWS supply main, as shown in Figure 7.1. This servicing concept
is not finalized and is still in negotiation between the City and the CVRD. However, for the
purposes of this study the Beachwood Road pump station was only analyzed under existing
demand conditions.
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The existing capacity results under PHD and MDD+FF conditions are summarized in Table 6.1.

Table 6.1: Beachwood Road Pump Station Capacity Results

Scenario Modeled Capacity (L/s) Capacity Required (L/s) Excess (L/s) Deficient?
PHD 25.8-135.5 12.9 12.9-122.6 No

MDD+FF 98.4—-165.5 100.0-122.7 29.3-96.5 No

As shown in Table 6.1, the existing Beachwood Road pump station meets the required capacity
under the existing PHD and MDD+FF scenarios.

6.2 PRV Capacity Analysis

PRVs were reviewed for peak velocities under PHD and MDD+FF conditions for the existing and
future scenarios. The recommended peak velocity through a PRV should be less than or equal to
7.5 m/s, with intermittent flow between 6.0 m/s and 7.5 m/s.

Table 6.2 summarizes the PRV velocity results under PHD for the existing and future scenarios.

Table 6.2: PHD PRV Velocity Modeling Results

Diameter PHD Velocity (m/s)

FRVID (mm) 2019 2024 2039
PRV-CLIFFE-1 75 0.00 0.00 0.00
PRV-CLIFFE-2 150 0.00 0.00 0.00
PRV-CUMBERLANDROAD 150 0.00 0.59 1.02
PRV-MUIR_RD_8IN 150 0.26 0.28 0.29
PRV-POWERHOUSE_3IN 75 2.09 0.00 0.00
PRV-RYANROAD 250 2.30 1.71 1.81
PRV-STAFFORD_3INBYP 75 0.00 0.00 0.00
PRV-STAFFORD_3INMAIN 75 4.50 4.50 4.50
PRV-TURNBERRY_6IN 150 0.07 1.83 1.35
PRV-TURNBERRY_S8IN 200 0.00 0.00 0.00
PRV-VANIER_3IN#1 75 4.19 4.18 4.17
PRV-VANIER_S8IN 200 0.21 0.18 0.19
PRV-VMP_6IN 150 2.89 3.11 3.21
PRV-VMP_8IN 200 0.00 0.00 0.00

As shown in Table 6.2, the velocity through all PRVs remains within the acceptable range in all
existing and future PHD scenarios.
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Table 6.3 summarizes the PRV velocity results under MDD+FF for the existing and future

scenarios.
Table 6.3: MDD+FF PRV Velocity Modeling Results
PRV ID Diameter MDD+FF Velocity (m/s)

(mm) 2019 2024 2039
PRV-CLIFFE-1 75 2.32 3.02 3.03
PRV-CLIFFE-2 150 2.53 3.28 3.30
PRV-CUMBERLANDROAD 150 1.61 2.17 2.30
PRV-MUIR_RD_8IN 150 2.31 2.39 2.40
PRV-POWERHOUSE_3IN 75 6.81 5.96 5.96
PRV-RYANROAD 250 3.57 2.95 3.00
PRV-STAFFORD_3INBYP 75 1.91 6.90 6.93
PRV-STAFFORD_3INMAIN 75 6.73 6.88 6.92
PRV-TURNBERRY_6IN 150 3.28 3.74 3.48
PRV-TURNBERRY_8IN 200 0.09 0.00 0.00
PRV-VANIER_3IN#1 75 4.27 4.24 4.24
PRV-VANIER_8IN 200 3.71 3.69 3.68
PRV-VMP_6IN 150 3.17 4.34 4.39
PRV-VMP_S8IN 200 3.18 3.21 3.21

As shown in Table 6.3, there are no velocity deficiencies through any of the PRVs under the
MDD+FF scenarios; however, the velocity through the Powerhouse Road PRV is within the
intermittent flow range (6 m/s < v < 7.5 m/s) in the existing scenario, and one or both of the
Stafford PRVs are within the intermittent flow range (6 m/s<v < 7.5 m/s) in all MDD+FF scenarios.
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6.3 Pipe Network Capacity Analysis

A summary of the modeling results is shown in the table below. The fire flow analysis was only
conducted on fire flow nodes (nodes near fire hydrants).

Table 6.4: Summary of Hydraulic Modeling Results

Criteria Scenario 2019 2024 2039
# of Low Pressure Deficiencies
Demand Nodes < 44 psi

Average Pressure (psi) PHD 75 psi 73 psi 71 psi
# of Fire Flow Deficiencies
Residual Pressure < 20 psi
Average Available Fire Flows (L/s) | MDD + FF 194 L/s 209 L/s 204 L/s

PHD 11 120 264

MDD + FF 85 90 105

Hydraulic results indicate that 11 demand nodes experience low pressures in the 2019 PHD
scenario and 264 in the 2039 scenario. The pressure deficiencies are caused primarily by high
elevations and by high headlosses through the 120 m CVWS supply system. The 2019, 2024, and
2039 PHD pressure modeling results are illustrated in Figure 6.1, Figure 6.2, and Figure 6.3,
respectively.

Based on the current model demand allocation and land use assignments, the fire flow results
indicate that 85 fire nodes are unable to satisfy the required fire flow in the 2019 scenario. In the
2039 scenario, 105 fire nodes are unable to satisfy the required fire flow. The 2019, 2024, and
2039 residual pressure and available fire flow modeling results are illustrated in Figure 6.4, Figure
6.5, and Figure 6.6, respectively.

Refer to Appendix H for a complete list of pressure and fire flow deficiencies under the existing
and future scenarios.

Project ID: 2019-050-COU Page | 24

¢ |0QM Ge®
CERTIFIED A VI E




Dove Creek Place
Pefyernat Road
O O

lus)
o
o
.
Q,
P O
To D0 2
Q o
(. d
£ :
'—-
o
o
f T
g
[
[
M
g o
® 3
[ag
(o] = Lak i
- o a ev;[rall Road 5 Lake Trail-Road
= o °© u
o o o 4
- VA
5 5/
2 V4
O i)
[o]
© :/
@0 0
o O
o
Copperfield Road
ooO—— ¢
C
O,>)O
+ )
g
g =2
4 a ¢ Q
Slade Road ) g a
3 %
& %
o [o]
o o N (
o
o @
o . Comor Valley Parkway
o
Low pressures in pressure zone 1 3
o8 O
87 on Arden Road are caused by <9 .
high elevations. fo
=Y O 3 .
. O
©
o
hg O
c
S
< O
o-Anfielg Réaq

O——

(OO
T
%
/ O
450@
o g
. g
od
éz
Fraser Roaq L
O e
20 (;' rd Roag
g O
o S Ve
& = 8
)
>
o
ko]
ke]
D
o4 Q
Be 3
OO0 Roay =
SOl
AN f [
Z0e <]
3 g
% s
PG
% O
"~ O 9
0 3 Magio Roa

Chs\e Park ay

Sped 9.‘}5\“0

O
NS

0
o) o]
@ (]
€ @
§ 1
0 0‘6 O
S ©
0992‘ g
& 4
° & @
© éo SN
] S
5 ¥ &
o 7S
g P &
© A
S
S O
O Va o‘o IVe O '10 e\
°eo &
o %,
& & 0%
4 %

o o L.
(e} .
§ g’?,o/a Veterans -Memorial-Parkway
AL C@8
o
- (o}
2
g d <
a Ogledon Crescent
[}
o §o
o
-G
d o A gdehouse Placeo 00
S &0
¥ 0 O 'O/a/. .
& | Chapman ©? £ Dnv&) o o
r‘é g :g é %.Pla(a o_@
@ o _gD Q%9 o 1< 0o 09
= o) ® o £
] ] ¥ 5
@) a K = .
z S ©0° @ P o ollgizele
© o 0@y 9y = g 8
) Myya P a
9 o) o § @Ce Anna Plac i
® e 3 SR URMIGE: . = et \
Do =4 £ =8 o ¥ = § r %% (o]
= & WS g 2
= gu 0] o el D? © @ N\ »
—E‘—“O ngfield Roadgg UO %‘ % 9 < g g S 1 o rg)
g ' © 0o 5 50 o] o—0 = iSS g o
| T 8 %% =8 L e T @ o lisgnRgd g ofo
upton Road e S ] Q =8 gen g 8 o
5 5 09 = g < Tamarack Driv e o3
) - A o i) o 8 S o © o) & o
© % : = 8 3 P 3
Dingwall Road =| < o 3 = o o 8 6 B 3
T TR e A £0  Doigoent | 9 T
b4 3 W%ters Place 9
Q
) 3 (@
F o § § Srestuick Place @ 9
o E E o © o $O0 %,
4 Cnl ® o kel o ° gé (]
0 ) o )
VAR W N 3 8 >
o ¥ g 8 Q_db
2 &, < o e (o]
% B, < ol
L()U o Oo c\gqo i @aé C
Qo le 2
s I TR Y %
20 oG
@ g @ YA
> S & <
13 20 <//@
§ ©o & &
o
[o ]
GJOO 027 o % o
=] B
=4 2} . (e}
0 StiyStreegEas o Brigiol Wa o
< £ . ? ° & ‘® o
£ z 2
=1 S [o}
(&) o> o q>) o
° =00 = 0 (]
°) 5 o o
o 9 OO R ] 56 e
g o5 6 5 {b\o o] ™
> =19 r3 Y
© slle <z 2 O
= 8| 9 g P % % o]
s ¢ 19 005 o o g
B o m o
E1T R Z\H
> | @9 ) o = o
SVSE & 3 ° T %0
% %; ® W@ 8 8 3 o
© D adw@ 20 o )
IR Gton ° <) %% o
o 9¢ o 5 :
Q
@ cT(? o I\/@Qbatlbive g g oo?
P <
§ B Drive o i
L Or !
o Peks@laceg 2 L@ MajesrOone \°
w A )
o)
o 9 o6
o
g 1P O=FVistaly,
- ¢ oo
4 Q
0 © [ ° o)
o° @O%\\a °
PA o v
Y So
2 £
/‘OOC d)
I‘escelﬁ
Br/‘bnm.a%/
speffield G/ %
s
Qk\@
O @
RV
97
S
9 o
S
>
)
=
20
£
=

LY i -
J81nings Road

Evans Place
O O

McDonald-Rag@id

sliejsie
onuad 3 2

ife Place
O O O

Naifg Place

ADVICE

GeoAdvice Engineering Inc.

Legend

Pressure
() <40 psi
o 40 psi - 44 psi
° > 44 psi
|/ Comox Dam/Puntledge River
Pump Station
R CVRD Storage Reservoir

PRV

CVRD Supply System

City Distribution System Pressure Zone

87 m

101 m

110 m

120 m

135 m

138 m

2019 PHD Pressure Modeling
Results

DISCLAIMER: GeoAdvice does not
warrant in any way the accuracy and

7

COURTENAY

1915\ 2015

Project. Water Model Development, Calibration, and Capacity Analysis

Client: City of Courtenay
Date: February 2020
Created by: AKd'A
Reviewed by: WdS

completeness of the information
shown on this map. Field verification
of the accuracy and completeness of
the information shown on this map is
the sole responsibility of the user.

1
| | |

Kilometers

Figure 6.1

Document Path: W:\2019-050-COU\02\Mapping\2019-050-COU_F61_2019PHDResults r1_2019-11-20.mxd



—o

Road

§alah|1r\/
N

o

[o]
Welb Road

o
o Q
@ S
®o— o 2
P
E T
'—-
o
°
LakelTrail R
L oad & -Lake drailRoad
o
o o o
o
® o
o
. <
(0]
2
C i o
opperfield 'Road <§.>
OO— — ¢

50eld olRiop

é-mbe

O

& Dris

Cousi.s Avenue

OOkﬁ ‘.: Drive

0.0 o)
O

Stewart'Avenue

B

Arden Road

Fraser Roaqg
O

Sped 9.‘}5\“0

O
e

o=<3hugod Roag

O Anﬁeld :‘..

O——

3
s

=\

I
&
©
&
%

Maiott Roaq

Q0O
chi\ste Parkivay O

Al/a

B¢ckensell AL

Dove Creek Place

[0}
e o
[ @
& &
§ e
o 0‘5 O
pd
'S el
? @
] ) S
g < % &
x «o é{\
° P
Pefernat Road 5 0 4
[ 14 a (\$ \‘00
° *2‘@ %\%
Qb
Vanjer Dxi \‘*
O-O O ® O aniel Llive o0— -0 o S é °
fe) D
(o] 2
Oq? ® oéo/),
B 2R
i o Q0
<
s $
o, S, 4 _
& Q'R Veterans Memorial-Parkway
G
3 ; 8
e 5 <
a Ogledon Crescent
2
U 80
o
o [0} L@Gaéehouse Place o \P!
- g ﬁbo,o
Yo QO -0 /a/. .
& | Chapman ©? £ Dnv&) | o
3 f g = ogpla(@ 0%
) S0 .09 o < o oo
283 > £
O 8 2 e
q o §o %% o§o° @ ® o oww%@d ° |
@ e O§ (o) = 3 9
m S L“
Due R 7o) Mga Pigce ch PRRORS T
? § =) @Y §O o oce %{é\ HVE OWa’%n i
25 3 . o 9 0o
o i - @? i P10 <7 E 3 5 e
G g‘c 2 = = 8 Do é o Py O\Q)
Yo ngfield Roadgg UO ,E» ‘E [} < by % . ° < K
< X | § 98l 29 ® 0 - o o @0 Mission Ragd S °
- 2 S =) 3 ) 7 Qo o
wonfoad 1L g2 | 4 N =1 K|=F A § 6o
2 o 9 = Tamarack Drive, o X )
? gb 2 i 2 g@ 8 8 gg cg; g
= w £ Qo 0] sy
Dingwall Rogd >| | S o 5 E Ty | s ; :
I TO® o @ o § B0 g A 80 Bogcent [ 9 Ty
f W%ters Place )
g
g § X .
:?J 6res%|ck Place %
3 1 ‘e
8
a
g o 6 @b
? & ¥ s
Q @ /PN
o0 © g) 7¢
70
E;
f? (!(-%8
4 3
& 5l Stidag s Brigol W
o a
= o o @ y
3 5
OB o] @ o
o= > b1
3 < <0 <
Q .
o o S5 ° O%°
2 » o o e 8 o
>T O < &
= @ <|Z o @0
2 So 0005 ? e o
O o) O
° < o
2 AT
me S o =
sz é o o
& % b L T48 8 0
® D Cm_) Q o
0 E Oton o
8 © Qg %(97 L Q)
3 Mﬁ ) o
D e CT{? o at IBlVe To)
< o
§o Brgoks@Placeg »
L OO
o)
? 0
3 Pla@
3
] Qé)
® ° °
o°
120®2%ag
@ 4—@0@/
Yoor
Br/‘bnnl_a%/
speffield oy Y
s
0.‘\@
(o] @
X
%

y-Jack

Whiske

sliejsie
oud 3 2

J81ming Roag o

ADVICE

GeoAdvice Engineering Inc.

Low pressures in pressure zone 138
as Courtenay Booster station not able
to handle increasing growth demand.

Evans Plac ‘\fe ace

@

McDonald-Re@id

Nalr,.,-‘ Place

network.

Low pressures in pressure zone 120
O a a q

as increasing growth demands in the
City and CVRD put stress on the supply

Pressure

Legend

City Distribution System Pressure Zone

<40 psi

40 psi - 44 psi

> 44 psi

Pump Station

CVRD Storage Reservoir

PRV

CVRD Supply System

87 m

101 m

110 m

120 m

135 m

138 m

DISCLAIMER: GeoAdvice does not

2024 PHD Pressure Modeling

Results

7

COURTENAY

1915\ 2015

Project:
Client: City of Courtenay

Date: February 2020

Created by: AKd'A
Reviewed by: WdS

Water Model Development, Calibration, and Capacity Analysis

warrant in any way the accuracy and
completeness of the information
shown on this map. Field verification
of the accuracy and completeness of
the information shown on this map is
the sole responsibility of the user.

0 0.5 1
| | | | | |

Kilometers

Figure 6.2

Document Path: W:\2019-050-COU\02\Mapping\2019-050-COU_F62_2024PHDResults r1_2019-11-20.mxd



Road
Q

@
O
Q
Timbei ane
O O
o..

o
f 1
g
[
g
o
g -
® 8
a4
o <0 _ 0 Lake Trail Road
% g2l Ro & s-Lake Trail Road
= °
° ° )|
o
@
o
o 2
]
=
Copperfield Road i;»
ooO— ¢

470\ pjedopy

é-mbe

O

7 ARIEAY;

Cousi.s Avenue

OOkﬁ ‘.: Drive

Stewart'Avenue

B

0.0 o)
O

Arden Road

o-Anfielg R,

O——=

o)
(s)
ﬁ,,@
%
4’0
o
O
Fraser Road
O
- (.. rd Roa

D? Q Q)
3 )

L
<)

o

ko]

o

D

m A I

Beach g
.,,,,,,,.,,,,;‘, Roag =

)

I
iy
Ny
v
D
3 Maiott Roaq

QO
chi\ste Parkivay O

[0}
e o
[ @
3 ©
§ e
o S 9
S o
0992‘ %
? @b
I AP
S < B &
Dove Creek Place _Dé Q«O \2\@\
Pefernat Road Eo) ® 5
' O a O &
© \z‘\@ %\%
Qb
Vanjer Drive \r,)@
V-0 O O O OO0—0 o— -0 ° % é o)
fe) D
o %,
S Z,
& %
O (S /5@
O g OGO/ o
(o]
E &
o 9y 6\0 o .
o o/” Veterans Memeorial-Parkway
; &
2 s ?
o
g il <
a Ogledon Crescent
[}
3
U 80
o
o o L@Gaéehouse Place o 00
S S Qﬁbop
Yo 0 A0 I3 i
-& | Chapman P g Dnv&) o o
r‘é g :g é %.Pla(a o_@
) 50 0% o S o 00
o 2 o) o & £
< > > Q =
< ot ;
: 2 s ©0° @  © o of:/)'w Fed o
g ® e ety = g 8
0‘9 9} ° Mga Pece Eg AnnalP| i
5= g So | 9 30 e} i QDH\Q’ ‘Wall'n
3 | 8 ° ¢ ¢ i e
UO @ < a ;9 \,aoe § (N %’ & o
= & Q
| -y 9, ] — z 8 So e 0 ¢ J
) R ngﬁeld Roadg® UO =y < 9 < = @ o
E © | § 85/ e ? p B o0 “@e ugug o e
Lupton Road o§’ Qr_/b 3 = ° N | 3, P Q.om Vi g 8 o
5— 5/ a9 = | = Tamarack Driv, =
2 g3 o TO o 8 ) m @ o) @
O q"?o S ;,%D & o L
Dingwall Road S % o 3 (% o o ) o 9 g ° o
0—0 o [o) Cri@cent !
z ? g © o f O @ ((056

Stageyrd Avenue o

Williams Road

Al/a

B¢ckensell AL

50

@)

y-Jack

Whiske

vans-Placg
O

MeDonaldR

0

Wgers Plac
% 6rechk Place %

0
)
o

E.
0O
StlgStreepEas Brigo! Wa
¢ ety | *g g
z 2
i iliE: 8
e <0 ™ @
o N
o 8 o 90
7 %9 3 (& %
o <|Z 3 Q_iQ &
~o OOOg o /‘90 o
(%
e ARREE 8
- A
N\ =
=z & o o
&% 8 8 °
Brog [Vamges | g o
0 n
T-of o )
P § o Nghpatigive |J
o
o
5 e @
2o Brgoks@Placeg . Q N\";\'C Drive s e
L 4 o
°
o o & &
g [/ pa® o%al Vis
9 Q.
=
®° ° ‘O
° o° N
S
i@ Sage A o &
[
Q % 5%

SHeffield Che
7t

@

&
o \QJQ

S
o

ADVICE

GeoAdvice Engineering Inc.

Low pressures in pressure zone 138
as Courtenay Booster station not able
to handle increasing growth demand.

ife Rlace
Low pressures in pressure zone 120

as increasing growth demands in the
City and CVRD put stress on the supply

network.

i ua
Nai Place. SN\

Legend

Pressure
() <40 psi
o 40 psi - 44 psi
° > 44 psi
Pump Station
R CVRD Storage Reservoir

PRV

CVRD Supply System

City Distribution System Pressure Zone

87 m

101 m

110 m

120 m

135 m

138 m

2039 PHD Pressure Modeling
Results

DISCLAIMER: GeoAdvice does not

7

COURTENAY

1915\ 2015

Project:
Client: City of Courtenay

Date: February 2020
Created by: AKd'A
Reviewed by: WdS

Water Model Development, Calibration, and Capacity Analysis | > ~-' any way the accuracy and

completeness of the information
shown on this map. Field verification
of the accuracy and completeness of
the information shown on this map is
the sole responsibility of the user.

0 0.5 1

Kilometers

Figure 6.3

Document Path: W:\2019-050-COU\02\Mapping\2019-050-COU_F63 2039PHDResults r1_2019-11-20.mxd



19 Ls m
E - -
e
: eo vice Engineerin nc.
c 8
S g
Q
O
?"d 46 L/s
(&)
& 24Ls
o N &
© O @
o < >
Dove C x <
€ Creek Place © 28 L/s
102 L/s ® o
P oad f_ol Qsé‘g S6Ls
173 Lis 179 L/s 186 L/s 195 Lis 187 Ls | e Ls
anietDrive “go s 192 Lis ‘ ".117 | 127 s
el
& A
2] iy
g Qs Ty L grhus
35 0 . H i 1 i
3 @ore &L . Percentage of Required Fire Flow Available (Available Fire
7 Veterans Memorial-Parkway
124 \/s g T7ag Flow Labeled)
& 0201 L/s
o
lus) 100 Lis ke &
a 2.9 &
=2 L2
%D 133tis Caledon© o
8 @ <90%
75 Us <@ | J00Lss 64 Ls
o %
J2Us
& 9 T 9aUs N
Chapmgn ¥ Qf DM 8T—1gus |~ 92 104 Ls
TWUs @aous) o SPlace \| £ )/ 9
g 3 £ o 90% - 100%
3 E; @ 478 Us |z 1g3Ls  431uss
. el - o
66 Lisg Ui Road §o140 g & 8 131 /s
L L/s 05116 L/s o
go Lfs o 182)Lis | oao ks Q108 LS L I ELEL
" g 6 o M@aPiace |8 o) 125L/s 94 Ls  Wajng, 95'L/s
109 L/s L & = M4lis g 142ls Toris 9, O &% ot JesLis
115 L/ (ng s S g o2 985 Lis \oF = 132 L/s 3 o 1 000/
s 147U/ E a 5 A 4 S 131 2 ° b o ° > °
Sogris | ttoUs  JMHSodsels 2 o 2 140 Lise | & Us ls 130 Lis 198 S2Ls
124/l/% @ Suff 5 SAT1L 136 ¢ 139Lisg 2 6 = 176 L/s Lis 2 178 Us
153 Ls & uffield Road 156 L/ S figLss0s  Bd7TUs #13 2 ©  Z105LsC = Q 5 P s 4700l A70Lss
eg53Lis Lupton Road or | A sy £ 250Lis 194 Lys 194 Lis ° 3° ¢
o c ) IS < 119 L/s o 136'L/so T Z
oLs ) g & AL 129 Lis als 239 (R s PEE & PO ok Drive 8 105 Lis .116 Us @ 'f 154 & %,
Q ) = 3 Din L @ o = g % 165 L/s L/s - G
2156 L/s g = L o 133L/s 95Ls Lis = 210 L/s 1L ] = o110 L/s 6 © Q .
Z 155/ G ang p = : 201L/s | . q 7, Q02 Lisgs S
% 16 [2Stubbs flace-o3 Prive e ~é~\<§§ P21k % 112 1Js DfnquaTTo ° T ? 691;;7 ° Waters Place ¥ Crescent lww) Comox Dam/PuntIedge River
138 Ls = < £ bas Us o8Lis 12Ls & S g R
3 5 —o 185L/s 150 s 169 L/s 03 214Ls T g g 120 Lis x 1531/ 203Us
S 163 L/s e ) 1pt Street I O— 3 3 169 L/s Prest%ick Place 1P 178 s c;|63 L/s
193 L/s B CHE: 207 Lis 144 Lis 64 Lis ATIRASC TN @115 Ls
se  18Ls b 3 on § 4 ) ‘Wwopd LT i SN 2144 Lis 70205 % 146 L/s
147 L/ < 2nd!Stree 161 L/s b0 L a 210 L/s E 205 L/s . [e) 140 L/s , Place © A % .116 Lis 175 L/s8 179 L/s SQ) Q’O/g
S L (1) L A H
160Us [ 155U E[2naBrrest =T ¥y P & S S e oL 141 bt e 100 ki D J12Ue LA %9141 s Pump Station
Embleton Crescent % g TowkrPlace] =g - s a 3 719 Strg 2 341 326'L/s 3 147\LLs - 160 3 66 & &/-202LIs 0498 /s %p@
7 : 165 L/ > %
§ T : RIS T 1L 29% Lis 243 Lis & QL 1987 ¢ ot SE L 0191 Lis 194 Us oo
167 Lis > — B 303 L/s| & oa /s -b3ggLis 547 Lis 4 = Q13358 Lis S ¢ 136 LI9A30 L/s
9 2 s g 48 82 Ligf 433 s 7~ Road -~ il 182Ls O
] E S -~ SR, o 6 T e g £ Ryen-Road— 7 oo Lis S A CVRD Storage Reservoir
oo Ls NI\ 253Ls 316 s T S 447/Us f18 s [_fﬁ 176 Us 581 Lis g /S/o,)) 64 s J13Ls  420Us ?2‘ °
1 .\{\?\3 6th Street 229 | @ S 106 L/s o Elast o 165
éé‘ 28 Lis 3 BN 2336 Lis SR 109 Ljg 108 Ls 254 L/s 178 Ls L/
& 52 -
223 Lis 126 L) 7th Street i | ot 308 s S £P259 Lis 56558 Lis i, g 126/L/s 5th Street E4st Bristoryvay 50207 Lis
S
g 376 L/s 108 L/s 221[L/s \)(“\oe 6th Stre % Lis ‘?3: 122 LU 0110 L/s %)o
A Street 315 | 031 126 L/s 56 ¥ 0116 s ~P210L/s
N a7 117 Ls 181L/s /&
2 498 L/ ) 208 L/ 64 Bth st =] 9 PRV
% 3 5 < Us 26475 s _ p16LIs oy ) [t X 020t 139U 108 Lisop &9 JesLis
14 S Z
ﬁ 864 L/s 42 L/s 227|L/s 9 253 L/s S
(] o 2 o Lake Trail Road 542 L/s 702 L/s Z @ ® > 221 L/s
574175 683 L7s 2 S 2Re Tral Road slalls o 5 409 Lis 405 | /s 6?‘06 A7Ws a0 21 X 134 L/s S o7 L0131 Lis 165 F@%@@ o
616 Lk | CEANL, ‘\,&0 3 = 127 LIS es Street Eagt 1 20 m o &
= Street ° U N S = 122Ls <
@© 2 (5]
Z . 168 Lis 2 ¥y 456 Lis 84 Lis 588 L/ [5 13 o Lis BUS (P SN \RAIRREN & o464 b
3 oL o o 5 3 S : s 3 1057s
93 Uslp=LLice 1 2 HiWr o= T Sfteet = “o . e 22150 Bo7 s 0236 Lis L e %0 CVRD Supply System
= 2 14th Street 410 L/s 4 271 Ls 12th!Strget g 125 Ib/s 121Ls 5 5 0135 Lis 4217 Lis fo) o) 103'L/s
5 L/s 119 L/s Ny 226 L/s 5 d a6+ s o 05 L/s @ c 5 (¢} 3 o
275 Lis 5 i d ||| [13th]Stréef S ) 0150 L/s & 177 /0 249 L/s 108 L/s ®
saoLd T TISTesr e —Gls08 s £15 LIS @ TR g ¢1Lsg® e 9 oL 09\ 109Ls Z
9 = 7 Toe 14tH Street S ar 250 L/s 1 i i i i
3 190 s <} o i o 165 Lis Wikl 3 . 78Lis /N2 LS o 125 Lfs 7 195 Lis 141 Ld IS City Distribution System Pressure Zone
3 5> dl204 |3 181 L/s 0 g 2b6 Ls O—=¢ 5408Ls o o o  S—— A
& s |2 g 4 26 Lis 8 L/s Malahat £0 Brook 8 224 Lis gorra il lic©
< : 175 L/s 168 L/s ) 45 Lis 24 Lis 2( 164 Lis m = rooks|Place a9 o Majes
2 TS > & ; 2 9 4 182 L/s
2 o 15th Stregt e v 2 £59 L/s 5983 s £ 817 o 173 Lis
aa} 2 O S
402|L/s 64n Stled #%2 Us 38 L/s [ ’% P78 Ls g 84 Us ol s 42)"\92(3181 M i Vi 169 L/s 87 m
73 Lis el 444 Lis | N9 5 & My 154 Lis
341148 oo L/ L Stre° 253 L/s 5 s 186 Lfs @
205(7s e 1 s g s e ) $ o 05L/ 188 Lis o 159L/
G 181 Lis4 [T ey s T odis ° 238 Lis 3 oTbe, Ses2Ls g 7 ® ¢ 2 2816 o O
259 2! 2 X e S 3 k> T @ o .
s~ 0 3%7 Lis q)CJ ; 167 L/s AT r%? fj Mafle Drive o194 L/s E |/ N § ;(:%D //,'o/aCe 174 L/% Udor Phcd 23' 153 §
) < 9 s @ Q g0 %
50 Ls 230 Lis e = [ [t Street v hos - a3llis b2 s, = & s 166 L/s PoaN % 101 m
_ 68 Ls 2 S 4 Lls 388 L/s ‘gﬁ 3 . T i 18h Stroeh =S $F199 L/s 99 L/s g' Q XO"NQO oY @sce,” 50154 L/s
= y SO = 165 Ls Bfowning Plac = S &
5 Lis £ P * 32 L/ 2 Pl E Do L 57 178Lis 2
o PH 282 Lis & 529 L/s 79 L/s o %
S 286 L/s 284 L/s L/ 413 L/s g () O 109 L/s 17 =] 165 L/s 0143 L/s
03 L/# CICJ é131 L/s '0_19”,] _o'treet P54 L/s 315 W/s S . 273 /s o 93 L/so o X bl s %0 164 /s A
-/ Q Street 0 0 S d L ) o @0 Cro 157 Lis
191Ls  qe1Lss [T 64 Lis ) b2 Lis 2 : 235Ls % o scQ,
0243 s o 2p6 Lis 2 & QoMM Us %5\ 161 L/s
59 L/s 20th/S = ——O @ 195 D S 173 Lis 293 L/s 163 L/s & 7.0
tregt % 2 > S 133 Lisd 94 L o % 169 L/s 110 m
222 L/ e 3 § S 1 2368 L/s 127 L/s O 3 8 Is +kal place B b7 Ls o
9§ h39 | O g {1 57 L/s 294 L/s 301 /s 20th Bireet 92 Lis 162 Lis 0
o Us | & okalis | 21t direct 2 b 2101/ Drive 57 L/s g B rg Place 6]72 b
Q '® 0—0 e @ oL
5 /5 135 1/ 165 L/ AREPUE Qs M9 Ls 139 L/s oy RiLls = 219Ls 278 LIS Jeus SV
NG / 08 L/s 22nd[Street| | P ' & [Lss || AWk Drive % 258 L/s O180Lis o
197 L/s 224 Lis 12519 S 212 Ls Il !
110 s ° LR =—T° 107 Lis 5 il s 48 1761L/s 120 m
O 44 Lis < % ? g 5186 L/s
cNish Hiace | 263 L/§ E 20192 1/s : i
Slade Road o - ookfigld Drive 140 LJs A §§j2 Lis O79 Lis §2itfs 1;‘9 oL
53 LJs || 134 L/s 154 L/s @128 L/s o 7 S <509
oy ) 58 Lis eals 126 Lis| = & z g2z e 2 233LIs 1235 | S B o¢
J 1aLs|  Brandhg @18 Le Park Place 3 Place | peo L/s@28 L/s 0138 Lis
o D11 Us . 235 L/s X
© 305 L/s 335/L/s ®231 L/s %% 8y L/s 169+ 48 L/s 135 m
ol 3 75T Stre@ 3 Lis 248 LIsg g 343 L/s Kirross Pldce .
23 L/s 156 Lis |5 o °
Tatpr Plce = 1j2 Lis P86 Lis @92 Us
= O
140 L/s
00 L/ 69 Lis L 88 Lis
+ s 76 L/s | 27th Street D82 L/s
Q
como* Valley Parkway 4 je4L/s 175 L/s 138 m
: 84 Lis 152 Ljs | CUMMings Road 206 Ls
38 L/s
48 L/s
CreSCent
80 L/s
74 L/s
262119 204 L1sQ
S 77
[y
(4]
70157 L/s
{0150 L/s
S 74 L/s
= .
150 Lis oot
173 LIsNP190Ls 5, - 71Us
205 L/sd O 178 L/s
91 LUs
E’ 76 L/s
D: O
® 69 L/s
E O
< w
142 L/s -.
3
(OQﬁI/ (? — S
) =
/4 =
/%s £
X k)
2o146Lis 2
I @62 L/s
iy @
Fraser Rogqy D S
99 Lis S
5 2
8 L R e Road
= 0138 L/s
(o]
5
£
o
S 43LJs
o] O
58 L/s
O
119 II/s
=0
SCACNOoT rosay1 35 Lis
¥ L/ &
(2115
64 L/s
57 Lis  \o174 Lis P fa
O chn e ra :
1M7L "ot Road
107 Lks
%
T 101
o\ L/s 74 L/s
Q 5
2 94 L/s
Q,
7(
Y 8ALis —Chinook R
%
@1) A
2 S83 LS log 16
o
(]
% aVKL“
63 L/s
O
2019 MDD+FF Fire Flow IVIodeIing
. . dc itv Analvsis DISCLAIMER: GeoAdvice does not
| |
. .
s Project: Water Model Development, Calibration, and Capacity y warrant in any way the accuracy and
/ Client. City of Courtenay completeness - of ~the information 0 0.5 1 2 -
. y shown on this map. Field verification Ig U| e N
Date: February 2020 of the accuracy and completeness of | | | | |
the information shown on this map is KI t
the sole responsibility of the user. | ()| | |e erS

Created by: AKd'A
COURTENAY Revriee?ved by: WS

1915\ 2015




18 Lis
] u ™ [
g ; eo vice Engineerin nc.
a4
d 8
S 3
Q
O
?"d 45 L/s
(o)
& 24ls &
3 %o‘ N
0(:) <<\°(\
Dove Creek Place ©241l/s
102 Lfs ® o
. — 5 o BhUs
S
74 Us
172 Us 178 Lis 184 L/s 191 Lfs 181 s | S
AMETDIVE 17gLs. 189 Lis ®
S @13 1Lss 124 Lis
¥
(]
& S
2] iy
g R o o grius
35 O, . . H i i
o @ &L Percentage of Required Fire Flow Available (Available Fire
o % ) Veterans Memeorial-Parkway
124 \/s § % Flow Labeled)
& 0195 L/s
g 8
408 L/s S &
a a9 &
g 130 —rareqon© o
g e <90 %
P 100 L/s 63 L/s
J8us o &
71 Us
4 /% 92 Ls
Chapmen ¥J S TDmE STz £ S 104 Lis
0ls @asus) O ° @Qp]aceso‘z ° o
3 3 & £ o 90% - 100%
S 5 SRR [P AVCNS 1gils v
H Q
66 Liso MU 020 & 440 & S 8 108 L/s
65 L/s Lis Co114L/s 140.L/s 0092 1/s
. % 166°|_/S M?ra Place 103 Anna F’Ioace 91l/s o 67 L/s VVaIb 104 L/
g S maud 9 W7ls Sorus 9, 50 YRV ot 111L/s
aF g3t 3 4 o3 2Us@ ) \6e8 e o ® )
148/ P ol 2I s e n3s SRR —— & 5 = ° > 100%
et soorlis | 109l gSES0ASsLs 2 o 3 p84lUs |5 = 90Us 160 Ls & g 20L
s & SIS Road g of TJSTUs P15 g M2lse 2 g0 129 Ljp gl A65Ls oo 95Us
) Lupton Road o3ty M8Lse 2 TUs P £ ius ® Foiseiss ° . @
: D125L/s S Bous e 2 MRS S 95 Lis a 13 104 Liso & &.
..o (3 0 L/s 237 78 4%) 5 = = _(,%U -] Tama®ack Drive 078 L/s 46 Lis Egbfs 129 E‘ &/é,)
} @ I, <
el 5 W~ c 8 J34Lss oUs Ls = e6lis | 1e5us 3 g 088 Lis ® O i & %, .
- Stabbs HMlace ZCE s ~é~\(§$ 21l o 112 /s DingwallRo ° g 61;‘2 < = Ls ¥ Crescent Pump Station
o T S
223 Ls D33 L/s 05Ls & 2 o fers Place (3
167Ls  — 9 4 J) i 193 1/so 155 L/s 1L \"v\{é\ 214Ls—T § 3 53 L\g 131 E/s 123 Us 174 Lis fo)
ol [1StStifeet 3 5| Prest¥ick Place 1 480 Lis 1821L/s
"G‘(\e\\ ®) L/s g g 207 L/s/ 144 L/s 64 L/s 2 L/s m/O 101 L/s <? ‘49 L/s [o]
97)Lis WY hst s @ “ o [ g q oy 234 Lis . 2 > ()
152lL_/S‘r‘b 3 | e P e 170l £ 204 1s 4210 Lis . ON130 LS NI brabe W o | B 138 Ls e " jakiar- YN ) Ak ) ool
= ree q S .
Yoo s o2Ls g s [ [£[ 2ndPtreet | 165 L/ 2? = g T S oroLs 14 82L/s 193L/s RKE % 9 48 Ls % 4,988 L R CVRD Storage Reservoir
Embletan Crescent % 3 = — _ 84 L/s 3 5 S2ng Strg 3 71 L 318L/s = 1 /s £ 160 >\ 66 @(U \@\Q) 165L/s 0161 L/s /@p@
g g g 164 L/s 197 2 4 3 g
g 13 Lis § £| 2249 31 Strey o 31§ Lis 245 Lis i \ Sotsg SE & 20154Ls o
174 Lisp—— - — 5 448 Us| o3 Lis  -b379Lss 206 L/ A 2 058 Ls 8 ° 166 L/®A54 Lis
4T S”e’“ ° < aseus 363 523 Lis S 5 _pe3Ls 3761 542 Lis E seiLe o $ 154 Lis
S g Us 5 = 49 A LIS T 427 Uis /7 % Road - — ) Ls & s 0
5 9 g £ UGNy S 1L 2 pasLis AN 3 e Ryan-Road— @ 154 Lis PRV
S ) o Y o
BioLss s N8 Ry b 359 Ls [ o 829Ls p1oLss | £ 182 LUs 500 Lis_gfu s 2 46 Lis 84 Uiy [11]1894s Ly 2
1 TP 6th Streat 247 [ & 3 BILS ~ieelEast [olos £ ") 122
& 35L/s S = Py, B30 Lss O T lBoLsZ Lse: 83 Us 50 Lis 134 List/s
9252 Ls oy 7 Street o33k s o £P269 Lis 56544 Lis = 2 B [ 8th Strect B4t BrisioPay 50'160-Lis
) S 0]
3 (10 L/s 13 Lis 238/L/s (e 6th St 57 Lis z € 2% o85Ls 2/
g Street JHLETE "y D Ls.  B7LIsIS s 2 ) £ 164 Lis
- ¢ B ® alls <
= 59 2211y /88 g g ! S CVRD Supply System
% 3 5 < Us 289L7s s _ p28Lis oLk SLT oL aga s 82 Lisop &9 JiTus PRy Sy
- 6th|Street|East 2
708 L/s 8 L/s 245[L/s 069 L/ reet 58 L/s
) o g Lake Trail Road X 8 < 174 Lis
TS 57615 © 2o Lis a'?ezngfRoad 599 Lis 512.Ls 549 | /s S 303Ls oo\ o 01 L 105 Lie) »[ [[F /1] Jotus @2 Lis Ao o
fSTeerT o K 99 L/s <Y | 126 L/s § . P :
| 2 o 5 [ Stree; sz 134 L/ R IS I < City Distribution System Pressure Zone
3 Q 3 =5 5
5o 181U : 5 =l 5 orilis — sFe(ft Lis 2 526 L/s o 90Lis E § ENCIIE é’?
99 L/slp—Pliice §, £ < o’ ;é TE‘ 3 8 \‘@99 » 7%) < 3%0 087 s =160 L/s 0188 L/s gn
9L/ 195 Lis L é 531 L/s d 307 L/s 12th!Strget . S G:J :I%N\a\'\\\e > S % 98'L/s g 0103 L/s 0177 Us o
®  206LJs % ig“L/L/S 2 o [ TH3th]Street 8Tt 2 Sl A e ) B148.L/s 66 s 65 Lie @0 U8 74//s 87
O——0— = D S ST N 124-1/s 156 L/ S S
se2Uf T TmSTeer 24— Flsa s e & 26 ofios O 8 Jo6Lis Q.. m
a = E ree reet 5] o Malahgt Drive
B 206 s 4 S 0 173 Lis Wik 3 z 67 Lis” \Q1L/s s WUs o ® 148 Lis o7 LI Sts
3 o> 225 8 203 L/s o 3 248 Ls 0 s88ls o g NS 9 X e MO
OL/s - 4 31L/s £ 1 Brooks|P| o fo jestic {
g a9 Ls  1s9Lis 81 Lis 54 Lis 2 169 Lis n ] o el g el
< IR o) 15th Street G2 Us o g 63 L/s 0074 Lis £ E B L/s
S H = a il
& 650 L/s /0 9 75 Lis N B 869 L/s G141 pgce
8l Sthes 3 T 5 YAl 120 Lis 101 m
D01 L/s - O{185 L/s > 54d L/s ‘?&) &P72Ls Ls & 370 Us Vists o 107 Us
557114 L th/Stredt o steet 263 Lis s 145 Ls / °
820 Lisg g0 240 Lis e1Ls 207 Ls AT °
49905 2 & de s . ‘ 9 148 Lis 131/
474 £ 2P e & ——aqLs fiaEs 8 PP 3 - Tt %889:/7_/5 oo
- — N
e 53 Lfs | & 194 L/s = 5( Malfle brive e SATUs o Ls o 139 Lig | 09T P % gt S
2 9 L/ 8 ] 2 Q400 L/s 0118 L/s ° o s o
416 Ljs 6~ < JTTPmsreet o e o - 9 ) v n 2 2 q s 4 110 m
5 g % I~ g 5 3 > 534 Us g o : Cr ¥
63Lis  SOLTS S1is 549L/s | £ 5 S LTS | 18thStred 51 érmz Lis 0L/ XO““QC; 0k 58, 50100 Lis
A4 Lis B P ¥ 64 Lisq 015 % 169 L/s sob/a heslu Browning Place 155 L/s g O
= | gBLs g 8| a5l s s38LY S U o 96 Lis o129 Lss 00 Ls
3 L8 5 J146 LSO omarasrop31 Lis Streat P45 L TERB RG] 308 Lis Q 80 Liso—g e %0 N Ja7Ls 107 Us o, A
o 312 L/s 218 Lis [ 1210 Lis 3h3 /s o 95 L/s ’>?o+ o 191 L/s 5 /ﬁfp @ e,
B5 Lis 20th Street 5 3 226 1 5" o2k 353 Lis 151L/s S8 LB NI2TER
452 Ls 2 = \ H07 L/s 121Lisd 80 L 5 U 131 Lis 120 m
> S € 2 122 L/ 460 /s 130 L/s 0 (2L qpa P1Y S 138 L/s o
= 2 - © 5 ' = o
Shoa 15 g {182 L/s 361 L/s 365 l/s 20th Bireet 210 L/s 90 L/s :
e |x 3bdtis | 21st Qirect 7 b253 1) Drive (4 L/s o BrentPlace a gL
o O 0—0 e 48 >
S /& 162 Lis 190 L/ [ 200 08 L/s 126 L/ 125 L/s 20 184Lls 2 196L/s 250 L/s 143 L/s
NS 20 Lis 22nd/Street| | s . o s [T Dive T 232 Lis 2 Preus @M
351 Lis 356 L/s ek 13709 S 242105 G oL ] = == A s 135
148 |/s O (o [ y s a > 133 L/s < S m
O— 67 L 2 < ° S
48 s cNiSh Hlace f o= 34l S < sall g 5162 Lfs
Q 9 - -
Slade Roadelly ' Blodkigit Drive J 158 Ll =S 5@1 Lis 071 Ls 1p21L/s 120 I08LIs
213 L/s 191 L/ o Lis_—2
49 L/s 218 L/s 9 S 61 Ls f 57 Ls 1 38 Lis| S :‘ 2 0392 L/s /Uek/s‘ 20 L/s 16 L/s . SUSQ—Z‘X ?\ao
51| Brefichy /191 Lis Rark Place % 7 Place | b3t 1159209 L/s o418 s
j ™, P70 Lis < 271 L/s 2
S g 432 Ls 459 Lis 8 264 Lis % Lis 140+ 6 Lis 138 m
111 |/s 9 <ol STrect 5 L/s 234 Lisg@ “r,, 307 s KirossT0 0
22 L/s 178Ls |5 o °
Tater Place = 199 L/s o7 Lis PN Ls
= O
76 Lis L 198 14 90 Lis
44 Lis 84 L/s | 27th Street 387 L/s
Q
ok Valley Parkway [log-ts 145L/s | 146 UJs
S 86 L/s 130 /s | CUMmings Road 473 L/s 138 L/s
18 L/s 152 L/s L/
CreSCem vans Plac Jo s
82 L/s MeDonald-Road 136 L
Y= S
341 s JoLs 2
78
76 L/s
e 72 L/s
324 L/sd O 940 L/s
808 L/s
®
5 P93 Lis
D: O
5 p8aLis
< Anfiglg Réad
225 L/so
<O
() >
" S
/4 =
@o@ :% @
(54 3 3
£0258 L/s ?
- % é’ 146 L/s
Fraser Road P {gtc’z
O
209 Ls hss s
S 0
§ illard Road
161 L/s o 0232 L/s
(o]
3
£
o
S D49 L/s
a O
69 Lis
200 /s
=—=0—
SO T oo TS R29 Lis
335 L/ &
€ il
35 L/s
Us o330 Lis P e
ch :
<l
176 L ?ott Road
150 Lhs
3
T 136
s @s9Lss
Q 3
% 123 Lk
Q,
f
(% 114 Lis ~Chinook Road
%
o U
2 21105 L/s
% { 77 Us
3 1ang
paf¢
74 L/s
O
. . dc itv Analvsis DISCLAIMER: GeoAdvice does not
| |
. .
s Project: Water Model Development, Calibration, and Capacity y warrant in any way the accuracy and
/ Client: City of Courtenay completeness - of the information 0 0.5 1 2 -
. y shown on this map. Field verification Ig U| e N
- ness of |
Date: February 2020 of the accuracy and completeness ¢ | | | | | | |
the information shown on this map is K|I t rS

the sole responsibility of the user.

Created by: AKd'A
COURTENAY Revrieewed by: WS

1915\ 2015




18 L/s
e]
? S [ [ | [
Dcf) o
[ eoAdvice Engineering Inc
2 g [ |
Q
9 b
@ B3 us
& 2aus F
S S o>
g 3
Dove Creek Place - 9
102 L/s 1?%24 Us
P oad :ol %.\\é‘ 52 L/s
S
171 L/s 177 Lis 182 L/s 188 Lis 178 s | R Ls
AMETDIve 4771s  188Ls :
¥
%7 3
2] R
g Qs o 168 L/s
5 ‘105 L/s Ros®
S, . . . . .
124 s ) P Votorans Momorial Pefivey Percentage of Required Fire Flow Available (Available Fire
[0} e
a 0192L/s Flow Labeled)
o
108 Lis 14 &
o (g_} ° @@o
g 28+ Caledon©
(o]
o]
a (o)
78 Lis <. J00Lfs 62 Lis @ < 90%
o O o
J1us
Chapman ?\Oa tg) O'O/G/' o 991 L/s 9 o
ol Ps TR sed 103 L/s
3 (ol
69s ?49 Lis g bq?p]ace t °
® RS Q;\\\ 5 0 0
3 5 159 Lis | 186Ls 104 s o 90% - 100%
; Q. a = o o
65L/SoMueroad §o140 LLU) § ?"; Y01 Ls
65 L/s L/s %—,113 L/s SN M9:36 L/s %087 L/s A BLIL
112'L/s 2 8 fo) [] alRlace o) o 81Lis 60 L/s Way
193 Lis & F e g 18Ls ‘g3s 9, 75 L% B 97 Ls
Q S a 2 68 Lis@ \BS? > a Ao | {e® @
1481/ & R s 104Ls 6 & ¢ -1 ]
126 L/s S096 s 108Ls  J13L/s0154 Lss R 2 B78Us &\ boile o 109 L/s o > 100%
X &2 SUFiAld Road B o SA54LsP132 4 102Lise o— 5= 16Ls  143Lsiol R
& Luot 151 L/ © 118 L/sO= S0 Z s & & 88ls i ® o S Use sl 8L
< — upton Road S | TS g} £ BUs B 0142 ° 2@ »
- z s = s .
1LZX|I_ngton g Din e 137 ® 78 j;w‘j) P s = i § §°67 2l Tam&®ack Drive 070 L/s 25L/s Cgbfs 7 I'/30121 o /&%
60 L/s B o L - 3 134L/s 95Us Ls = 193 1/s A PREE] = Q81 Ls ) 95 S, 416 Ls Lisy Ic &
17 of s T 112 Us DndwalRo o o S17 3§ Rz 84 Lis g’ %
(g3 Lis J,232 g 16 L/s 0dLs B0 8 o L/s ¥ Crescent Pu mp Station
167Us  — Jsisiker 1931050 155 Lis J05 Lls X 2141/ T 3 d @lers Place (TR
[al o [ a4 &
el o Ls S st 1/ 1ad0) { g 31U 1ols | gISLs  JSTLS o167 1
W [0 E s S 101 L/s Prestwick|Place
G- 152 (R 3 g 2 2n 8 g 4 ey 234 s 64 L 2|L/s <y 3 @27Us 2 o 1 2Bikdale .,
g 170 L T 222 1L/s : S\ %
BEITs sy = E zrétlest £ | 2ndiStree 0L/ 926 Lis s B204Lfs : O 139 LS NIMANY Place NS B138Ls .28 us 129 '-/S. 2 /9192Ls 5,69 Ls‘e
—O0— g 3 = 164 L/ iy St SR N 140 106 L/s @ P 125 L/s 5147 2
Embletan Crescent g qj = — - 84 L/s g)2nd St et 317 Lis 279 L/s 82 1/s 193 L/s b6) g U o 081 L .
S £ E o 3 FS 68 | 3 1908 160148 3 66 S 27 Ls SoLs SN R CVRD Storage Reservoir
g 12 Lis g 2| 223 P ard S 7L 318 Lis 3 164 L/s 197 Cy @ IS g Q144 Lis %
174 Lisp— 3 g § ot 244 Ls L ¢ foved Wsp o 5)138 Us & 25
S
T‘é 4th Stre’at ch) < 355 L/s 391 9 302 /s < 444 LIs (§ 88 Ls 7 0a 5 378 L/s 539 L/s 4 = Q@ 58 L/s Q 140 L/S% 157 L/©X46 L/s
< & o S Jo 491 U] 3rs - 540 L/s % 579Ls 4 AN P 55 137 &
] 2 = E BLs 45 asils LS 5 Bt us s S ] il Rriis Usg
q I > &L
6?19 L/s < =279 s 357 Us T° = 525 Us a1 /e | -2 L ", il e i ’% Ryan-Road 2 138 L/s
™ O ~ S
ié‘?\a “ 6th Street 246 | © i 587 LIs_60\L/s ~ s 8 LS 830L 5 £ 5 ° PRV
& 35L/s 3 A\ 2 338 L/s 7618 et East [olgq B ) 109
©252 L/s A S ° NN 73 L/s= 6 77 Us 29 L/s L/s
5 410 Lis 133 L/ [ Street Y e & Ay 268 Lis 6542 Lis o o5 s d 120 Lfs
9 113 L/s 237/L/s \)((\\06‘ 6th St 4 L/s 54 L/s = <C :_; 5th Street E4st Bristo ay 59142-L/s
M — (3
: Street 10 oL bl E i 5 86 5 080Lis 2
J § 58 221 1L/ 82 O 2o =Olfs < 083 L/s o 146 L/s
ﬁ o < Lis 289 7 Us 27 Lis oLl ) TN %9 el 130Us
*—e. o $975 Ul | ake Trail Road 7Lis 244|Lls s S o 192155 o O/ 107 Ls CVRD Supply System
I78 5 57015 o 42 Lis 63 Lis 597 L/s by = 065 L/s 6th|Street East 37Us *
= ake TrallRoad B srear—i0 Hs &% S02Ls  ooe | /s goa L 09Ls » & @ 2 JIBUs 55l
5 g & 3 10th Street @ 93/s é 50103 IFV/\S 0118 s 095 L/S086 1, /%o
= S
2o 181l | = 2 g 567 Lis o7 Us 145Ls15 ety %Y Btz AN City Distribution System Pressure Zone
99 Lisb_Elice g 2 I = T S feet < ° 2| 85U 5 2 Sumis Sfas s y y
I > 5 3 3 2 ¥ 7 >9 82 L/ g
i 7 LUs 306 L/s & 082Lis 40 L/
(R 194 Lis I 253 Ls J g 12 Strget ' s |5 o] SR Ve S A T e g @:0us 74 Us
o o @© e 13th|Street A= I~ > o] 2 93Lis > 5162 L o
381LE g qn StreetWHm 531 L5 £42Lfs g F o B4a1L N =i " 50U
== So— @ SM0LIs~ ¥ 118 s oS 144Us 46Us |47 Lis ° 651L/s
o 2 3 1411 St 29 shallos 3 Q@
3 206 s = o L 90 LS 0 et Sfeba 2 ° 6 Ls 87 m
o g dl 225 IS 202 L/s 73 L/s 3 o 63 Lis 57'L/s l Malahdt Drive ()
o , A2 o g 247 Lis 28 g 90 L/s L
i oL/s g 0 <83 Ls e 132 L/s 85 Lis o
3 s~195L/s = 189 L/s 80 L/ 4 31L/s o o 9 Q & Majas-0= &
7 S 53 L/s =0 q 162 L/s o e Ges X
ke, O O 0 tic O
J 7S QL O g 169 L/s - x| ~Brooks|Place/ o ‘ostic O ¢
< ? 15th Street 72 Us X 60 L/s 5 it i} < May
& 646/ L/s /0 \aar | 3 5070 Lis 2 E 116 L/s
P01 L/ Tlee 185 L/ A 2 366 Lis - 9130 e ? 07 Lis
S O S = T, -
554 1ig 16th Stregt AL A 2 Speslss s ™9e3 s Y Vs 20 L
o7 1/ D68 L/s 0 Siree 262 L/s ® 5 Stg [/96 91 Us 1 01 m
0 SO O 240 L/s 80 L/ 2Y6 L/s AT = 126 L/s y (o)
4961/s 43 Us g u S 2441 1 ?
' 2 2 R 9260 L/s ‘ Q : 4
471 0 g 8 m g 85L/Y 70 /sg B7 Lis 136 L/s [
e 560 L/qu% 103 L/ ] I vafle Prive 2 539Ufs 8 d p 79 Us S9Us
/s — a0 4 3 N = o208 L/s & Nk T o 81 \&
414 /s 0 0% 9 93 Lis o N s o > Udor p 2 8llsg | &
39 L/s o o 3 | [18th Street ) > (o) Q394 L/s 0114 L 123 L/s lace =] Q
509475 5L (= v pos 84lL/s 3p5 Lis e o, = 3 s 0 279l o
PPETTeld Road 50 LS~ g ¥ s7ls [ £ 3 S L5 5T e ste ® Jp212 s g 20 o)
5531 Lis £ 3 il (S 63 L/ 2 POLP-3 F /e oie G 110 m
o g 1A 212 L/ °Y 340|5 a 169 L/s : 57 124 Us nE 5096 Lis
= 382 L/s S 344 L/s [0} 491'L/s H66 Lis Browning Place 142 L/s o O
28 L/s 45 Us 569 L/g S 146 L/sf-O==———0B29 L/s 383 /s L/s 535L/9 = o S Q 1]
W & ) TOTh §iraet -— 307 Lis o 76 Uso S2Ls o M8 Lis SO Kis
) 311 s 218 ss B 09 /s o 91 ) 586 LS %, - a) 116 Ls 99
6LS 0528 ) 3p2 L/s 3 294 L/s o @ “rescent S0 IS 172 Ls N (] S 6\ Cre. /104 L/s
- 20th Street z & 2251 S T o2 Lk 352 Lis 3 o N %, o S
449 L/ 2 2 i 05 L/ ay; ' 104 L/s 146 L/s Lo 082Us 7 T LIS
S 3 = (2 122 L s 130 L/s S/ 75 L 66L/s Prace @ @ 120 Lis
0a 5 g {181 Lis 360 L/s 363 Us 20th Bireet p09 Ljs I Ta\1 A S Nerus g1 Lsd 128 L/s ° 120 m
A Lis J 363-Lis |l _21st Sireet Al o83/ Drive 3L L/s O ) T
| & > s A8 Brfant Place 2 126 L/s
N/E 162 Lfs 189 L/ {13034 s 284LIs 250 L/s 8 3 5 X
147 /s ° |5t Tl il 8 2Us Valey TView T o ME s 216Ls & o OtseLs 13
. | © 65005 % 109 L/s o S —-
oNshHiace 61 L = s 9L/ S 3, 7y Pan A 135 L/s
Stad 18 L/s 314Lig e ) 2 3 7 g 150 1/ 135 m
ade -Road O OOkﬁld Drive J 158 Ll fg} S 0}& g 63 L/s ; O s
42 s || 213 L/s 2618 L/s ©191Lis R G _gﬁ §§j1 L/s © 05 L 14 Ls 112 o102 L/s
91 Ls 180 L/s 156 L/s )< D21afis 339 L/ p Us &
Branc S Z 373 L/s Us 193 L/s 99 L/s [} \CY
75 L/s j ol Park Place 47h Ls D, Po) %, 0 O O Sus$ex
2% pes s 5 270 Lis )\ Place |p13 LIsWO1 LS 0109 L/s
- 430 L/s . 458 L/s I 36 L/s ?D 264 L/s %,
20 Lis 111 s 8 P PT? 5 L 229 Lisg 2 L/s 1 {7 Us
s | . 3 * 9 Dieg % J20Us Kirross ce 0 138 m
Tater Place E 199 L/s B96 L/s 99 L/s < 505 L/s gD
<
76 Us L 158 L/s 9 172 L )
&
44 L/s 84 1/s 27th Street 85Lis © — s &£ 90 L/s
s 54466 Lis
_ Valley ParkWay 189 L/g g O
Cco Hor Place <[135 153 Ls L/s
P
N2 Lis S = foerg o e o Cummings Road 156 L
o 17Lls = 43 Us 120 L/s s 127 Lis
fesce ; 140 L/s
T 380 . P 80 Lis
364 L/s Lis 97 LIs 387 L/s S MeDonald-Road
340 Us O 340, 75 L/s Y= 126 L/s
59245 245 L/s 420 L/s 1]
o 327Ls oTus 78 2
<
0180 LJs 29250Lis
g 171 L/s g’c 256 L/s 56 L/
198 \&7 75 L/s
13 Lis |ys ©
reePNp218 Lis . ) L
324 bs 240 Lis )
08 L/s
®
S 92 Lis
c
S 84 L/s
< .
Anfielg ad
225 L/s|
(O
()
" &
V4 =
Ry 5
(o3 T
: g
co288Lis 9
by
- 2 8146 Lis
Fraser Road » g‘,l
@,
209 L/s hsaLis 9
S .
o ilard-Road
o
155 L/s o 231LJs
(o]
%
£
o
K 49 L/s
o]
69 Lis
200 /s
€acnwoo 29 L/
396 Lis % 7
322 Lis , 03 L/s
cnlaae Par :
176 L aJriott Roa
150 L
3
T 136
s @89Ls
2 3
3 1231
Q,
7L(
%) 14 L/s ~Chinook Ry,
%
(e
(3 2105 L/
(o2 3 77 Lis
@ =an
AT
74 L/s
Project: Water Model Development, Calibration, and Capacity Analysis |00~ -tMER: Beofidvice does not
J J . P ’ ’ P y y warrant in any way the accuracy and
u u . .
4 : formation
Client: City of Courtenay completeness  of the informatio _ .
Date: Feb 2020 shown on this map. Field verification FI u re 6 6
ale. re ruary of the accuracy and completeness of | | | | | i
the information shown on this map is KI t

the sole responsibility of the user.

Created by: AKd'A
COURTENAY Reviewed by: WdS

1915\ 2015




Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

0=,

7 Proposed System Improvements

Water system improvements were recommended based on the assessment of the City water
distribution system under future growth conditions. Water system improvement projects were
developed to satisfy the 2039 pressure and flow requirements of the City.

To size upgrades in the City water distribution system, it was assumed that the Courtenay booster
pump station (CVRD) will be adequately sized in the future, providing the required flow capacity
at the pressure zone head of 138 m.

System improvements were grouped into three (3) categories:
e Growth through Development
e Proposed City Projects

The system improvements are summarized in Table 7.1 and shown in Figure 7.1. Details on the
proposed improvements can be found in Appendix I.

Table 7.1: Summary of Proposed Improvements Projects

Improvement Category Improvement Type (o1TE141414Y
Growth through New Water Mains 4.6 km
Development Water Main Replacements 224 m
New PRV Stations 4

New Water Mains 227 m

Proposed City Projects Water Main Upgrades 7.8 km
Water Mains to Abandon 584 m

*There are no planned improvements in the model under the 20-year horizon.

With the proposed system improvements, there are several remaining pressure and fire flow
deficiencies. The remaining fire flow deficiencies and explanations for why they were not
addressed are described in Appendix J. The remaining pressure deficiencies are all located in the
120 m pressure zone and are caused by undersized CVWS supply infrastructure (pumps and water
supply mains). These pressure deficiencies are expected to occur at higher elevations within the
pressure zone as well as in the areas where water is exported to the City of Comox water system.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

=,

8 Conclusions

The City of Courtenay, BC retained GeoAdvice Engineering Inc. to develop and calibrate a new
hydraulic model of the City water distribution system and use the model to analyze the capacity
of the system.

Model Inputs

The City InfoWater model was developed based on the City’s most up-to-date GIS data.
The existing demands were calculated and allocated on a per parcel basis using estimated
parcel population, 2018 water meter records, and 2018 bulk water consumption data.
The City average day demand (ADD) in the model is 175 L/s.

Fire flow demands were allocated in the model based on a combination of geospatial FUS
required fire flow data and MMCD required fire flows per land use.

The model was calibrated against twelve (12) field test results provided by the City.

On average, calibration agreements for static pressure are within 3.0% and within 2.3%
for residual pressure agreements.

Future water demands were estimated based on projected population growth. For the 5-
year growth outlook, 7,004 people were added to the existing population, and for the 20-
year growth outlook, 9,623 people were added to the existing population.

The base future scenarios included planned infrastructure and system operational
changes, including infrastructure upgrade projects, and separation from the CVRD supply
system.

System Performance

Storage reservoir capacity was not analyzed, as all storage reservoirs servicing the City
system are owned and operated by the CVRD.

The pumping capacity analysis indicates that the Beachwood Road pump station meets
the minimum pumping requirements in the existing PHD and MDD+FF scenarios.

The PRV capacity analysis indicates that there are no velocity deficiencies through any
PRVs; however, the Powerhouse Road PRV and the Stafford PRV station are predicted to
have velocities within the intermittent flow range (6 m/s < v < 7.5 m/s) under the existing
and future MDD+FF scenarios.

The hydraulic modeling results (with no system improvements) indicate that 11 demand
nodes in the existing scenario and 264 demand nodes in the future scenario experience
PHD pressures less than 44 psi.

Based on the current model demand allocation and land use assignments, the fire flow
modeling results (with no system improvements) indicate that 85 fire nodes in the existing
scenario and 105 fire nodes in the future scenario cannot provide the required fire flows
at their respective minimum residual pressures.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC
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System Improvement Recommendations
e System improvements were recommended to address the deficiencies identified in the
capacity analysis. The system improvements were grouped into three (3) categories:

0 Growth through Development
e 4.6 km of new water mains
e 224 m of water main replacements
e 4 new PRV stations

0 Proposed City Projects
e 227 m of new water mains
e 7.8 km of water main upgrades
e 584 m of water mains to abandon

Recommendations

Upgrade Timing and Ranking Analyses
Timing and ranking analyses should be performed for the system improvement
recommendations identified in this report.

Additional Hydrant Testing and Static Model Calibration in Pressure Zone 97
When the ultimate settings are implemented for the PRVs feeding pressure zone 97,
additional hydrant testing should be completed to ensure the model reflects the actual
system operation.

Cross Connection Control with CVWS
The City should implement a cross connection control program with the CVWS to ensure
flows are not transmitted through the City distribution system and back into the CVWS to
neighbouring municipalities and communities. The current connections create additional
stress to the City water distribution system capacity.

EPS Model Calibration
Utilizing the calibrated steady state model and the information collected in the field from
a multi-day flow and pressure monitoring program, a detailed extended period simulation
(EPS) model calibration should be completed.

Water Quality Modeling
Consideration of water quality within the distribution system should be incorporated into
the modeling and analyzed.
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Unidirectional Flushing Program
The City is currently developing a unidirectional flushing (UDF) program in house. The
City’s designed flushing sequences should be validated utilizing the City model to ensure
key flushing criteria are met (e.g. minimum flushing velocities achieved, system pressures
maintained, unidirectional flow achieved, etc.).

Criticality Analysis on the Existing System (Asset Management)
A network criticality or vulnerability analysis should be completed using the model to
assess the system’s ability to satisfy water demands and minimum pressures with possible
pipe failures (breaks).

Development of Modeling Standards, Conventions and Guidelines
Modeling rules should be established for the City to observe when updating and running
the model.

Maintenance of Water System Model
Ongoing development, zoning and infrastructure changes dictate that the model should
be updated every year.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix A Primary Water System Components

Sources
InfoWater Source ID HGL (m)
RES-PUNTLEDGERIVER 126

Storage Tanks

InfoWater Storage ID  Zone Base Diameter Maximum Level Volume
Elevation (m) (m) (m) (ML)
TNK-EASTCOURTENAY 120 93.8 24.4 25.7 12.0
TNK-MARSDEN 110 80.5 10.5 29.5 2.6
TNK-WESTCOURTENAY 87 80.5 42.4 6.5 9.2

Control Valves

. . . Minorloss

InfoWater Valve ID Type From To Elevation | Diameter Settl.ng Coefficient
Zone Zone (m) (mm) (psi) ()
PRV-CLIFFE-1 Fire 120 97 43.2 75 60.0 10
PRV-CLIFFE-2 Fire 120 97 43.2 150 55.0 10
PRV-CUMBERLANDROAD Fire 150 110 53.0 150 68.0 10
PRV-MUIR_RD_8IN Fire 138 97 62.5 200 44.0 10
PRV-POWERHOUSE_3IN Fire 110 87 44.6 75 45.0 10
PRV-RYANROAD Fire 110 87 14.6 250 86.0 10
PRV-STAFFORD_3INBYP Domestic 120 97 58.7 75 51.3 10
PRV-STAFFORD_3INMAIN Domestic 120 97 58.7 75 52.3 10
PRV-TURNBERRY_6IN Domestic 138 120 63.4 150 80.2 10
PRV-TURNBERRY_8IN Fire 138 120 63.4 200 70.2 10
PRV-VANIER_3IN#1 Domestic 97 87 35.4 75 77.0 10
PRV-VANIER_S8IN Fire 97 87 35.4 200 69.0 10
PRV-VMP_6IN Domestic 120 97 52.5 150 59.1 10
PRV-VMP_S8IN Fire 120 97 52.5 200 54.1 10
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC
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Pumps
From To Elevation Design Design
Ll LS Zone Zone (m) Head (m) Flow (L/s)
PMP-BEACHWOOD-1 87 135 27.2 63 5.68
PMP-BEACHWOOD-2 87 135 27.2 63 5.68
PMP-BEACHWOOD-3 87 135 27.2 63 5.68
PMP-BEACHWOOD-4 87 135 27.2 70 37.85
PMP-BEACHWOOD-5 87 135 27.2 70 37.85
PMP-CB-1 120 138 92.0 25 32.22
PMP-CB-2 120 138 92.0 25 32.22
PMP-CB-3 120 138 92.0 25 32.22
PMP-CB-4 120 138 92.0 25 32.22
PMP-CB-5 120 138 92.0 27 28.39
PMP-CB-6 120 138 92.0 27 28.39
PMP-DINGWALL-1 110 120 15.7 22 132.49
PMP-DINGWALL-2 110 120 15.7 22 132.49
PMP-DINGWALL-3 110 120 15.7 22 132.49
PMP-DINGWALL-4 110 120 15.7 22 132.49
PMP-MARSDEN-1 110 150 78.3 46 7.57
PMP-MARSDEN-2 110 150 78.3 46 7.57
PMP-MARSDEN-3 110 150 78.3 46 7.57
PMP-MARSDEN-4 110 150 78.3 32 150.00
PMP-RYANROAD-1 110 120 58.0 23 105.99
PMP-RYANROAD-2 110 120 58.0 23 105.99
PMP-RYANROAD-3 110 120 58.0 23 105.99
PMP-RYANROAD-4 110 120 58.0 23 105.99

*No pump station data available. Pump assumed off.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix B Pressure Zones
Zone Minimum Maximum e s e B Zone
Name Elevation Elevation Storage
From Zone 110 (CVWS) | To Zone 135 West
e Ryan Road PRV e Beachwood Road Courtenay
Station Booster Pump Reservoir
87 1.4m 49.4 m e Powerhouse Road Station (CVRD)
PRV Station
From Zone 97
e Vanier PRV Station
From Zone 120 (CVWS) | To Zone 87 None
e \Veterans Memorial | ® Vanier PRV Station
Parkway PRV To Zone 120 (CVWS)
Station e (liffe Road PRV
97 27.6m 60.0 m e Stafford Road PRV Station
Station
From Zone 138
e Muir Road PRV
Station
From CVWS Source To Zone 120 (CVWS) Marsden
e Comox Dam-BC e Dingwall Pump Reservoir
Hydro Penstock Station (CVRD)
From Zone 150 (CVWS) | ¢ Puntledge Road
e Cumberland Road PRV Station
PRV Station e Ryan Road Pump
Station
110 35.5m 64.3 m To Zone 150
e Marsden Pump
Station
To Zone 87
e Ryan Road PRV
Station
e Powerhouse Road
PRV Station
Project ID: 2019-050-COU Page | 39

oQM

CERTIFIED

o

a®

ADVICE




Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Zone

Minimum Maximum

Zone Imports

Zone Exports

Zone

Name Elevation Elevation Storage
From Zone 120 (CVWS) | To Zone 97 East
e Dingwall Pump e Veterans Memorial | Courtenay
Station Parkway PRV Reservoir
e Puntledge Road Station (CVRD)
PRV Station e Stafford Road PRV
e Ryan Road Pump Station
120 19.4 m 77.3 m Station To Zone 138
From Zone 138 e Courtenay Booster
e Turnberry Road Pump Station
PRV Station
From Zone 97
e (liffe Road PRV
Station
From Zone 87 None None
135 | 207m | 651m |° BeachwoodRoad
Booster Pump
Station
From Zone 120 To Zone 97 None
e Courtenay Booster | e Muir Road PRV
Pump Station Station
138 58.6 m 94.3m To Zone 120
e Turnberry Road
PRV Station
From Zone 110 To Zone 110 None
150 66.1 m 89.5m | e Marsden Pump e Cumberland Road
Station PRV Station
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix C CVRD Export Populations

Population Growth

Junction ID  Existing Population

5-Year 20-Year*

WFIT2005 60 +3 +12
WFIT0793 300 +14 +59
WFIT1992 200 +9 +39
WFIT2169 30 +1 +6
WFIT2177 30 +1 +6
WFIT2178 30 +1 +6
WFIT2179 30 +1 +6
WFIT2180 30 +1 +6
WFIT1042 400 +18 +79
WFIT0940 400 +18 +79
WFIT1699 3,800 +174 + 746
WFIT1686 400 +18 +79
WFIT1693 2,800 +128 + 550
WV0838 2,800 +128 + 550
JCT-COMOX 8,700 + 399 +1,707
WFIT0807 100 +5 + 20
Total 20,110 +921 + 3,947

*The 20-Year population growth is inclusive of the 5-Year population growth.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix D Field Test Results

Pressure Flow  Pressure Static Residual
Location Hydrant Hydrant Date Pressure Pressure
Zone . .
ID ID (psi) (psi)

Test 1 Eagle View Crescent 135 C3150 C3149 | 2019-10-09 9:40 AM 23.8 97 87
Test 2* Swanson Street 110 B2099 B2098 2019-10-09 10:49 AM 6.6 67 57
Test 2a Swanson Street 110 B2099 B2098 2019-10-22 1:00 PM 17.6 67 58
Test 2b Swanson Street 110 B2099 B2098 2019-10-22 1:00 PM 23.8 67 54
Test 2c Swanson Street 110 B2099 B2098 2019-10-22 1:00 PM 27.5 67 51
Test 2d Swanson Street 110 B2099 B2098 | 2019-10-22 1:00 PM 33.9 67 50
Test 3 Park Lane 87 C3165 C3164 | 2019-10-09 N/A** 40.5 96 86
Test 4 Tunner Drive 87 E5017 E5016 2019-10-09 1:53 PM 325 100 90
Test5 Majestic Drive 138 E5175 E5139 | 2019-10-10 | 10:46 AM 25.7 75 58
Test 6 Sussex Place 138 E5236 E5235 2019-10-10 11:19 AM 22.0 95 84
Test 7a Marble Place 138 E5065 E5064 | 2019-10-10 2:16 PM 23.8 86 84
Test 7b Marble Place 138 E5065 E5066 | 2019-10-10 2:32 PM 23.8 91 79
Test 8 Cascara Crescent 138 F6021 F6017 2019-10-10 9:16 AM 19.8 62 52
Test 9 Malcolm Place 87 B2052 B2023 | 2019-10-11 | 10:02 AM 31.1 77 72
Test 10 Mallard Drive 120 E5059 E5058 | 2019-10-11 | 10:39 AM 40.5 78 74
Test 10b | Mallard Drive 120 E5059 E5060 | 2019-10-11 | 10:48 AM 38.1 78 72
Test 11 Gatehouse Place 97 D4062 D4063 | 2019-10-11 11:38 AM 24.7 70 59
Test 12 Suffield Road 97 D4107 D4108 | 2019-10-11 12:19 PM 26.6 81 71

*Test results disregarded due to suspiciously low measured flow. Retest completed.
**Data not provided.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix E Model Calibration Results
Flow Pressure Pressure Static Pressure (m) \ Residual Pressure (m)
Test # Hydrant Flow Hydrant Hydra.nt Difference Difference
b b Elez/at)lon Measured Modeled (%) Measured Modeled (%)
m
Test 1 C3150 | 23.8 | (C3149 62.7 68.4 67.7 +1.1% 61.3 66.6 -8.8%
Test 2* B2099 6.6 B2098 57.9 47.3 47.5 -0.4% 40.2 449 -11.7%
Test 2a B2099 17.6 | B2098 57.9 47.1 47.5 -0.9% 40.8 41.5 -1.8%
Test 2b B2099 23.8 | B2098 57.9 47.1 47.5 -0.9% 38.0 39.7 -4.5%
Test 2c B2099 27.5 | B2098 57.9 47.1 47.5 -0.9% 35.9 38.4 -7.0%
Test 2d B2099 | 33.9 | B2098 57.9 47.1 47.5 -0.9% 35.2 35.6 -1.3%
Test 3 C3165 | 40.5 | C3164 15.3 67.7 67.9 -0.2% 60.8 57.2 +5.9%
Test 4 E5017 325 E5016 14.4 70.2 68.5 +2.4% 63.3 64.2 -1.4%
Test5 E5175 25.7 E5139 82.2 524 519 +1.0% 40.7 42.5 -4.3%
Test 6 E5236 22.0 | E5235 67.8 66.5 66.3 +0.4% 59.3 60.5 -2.0%
Test 7a E5065 23.8 E5064 72.9 60.7 61.1 -0.7% 59.1 54.7 +7.5%
Test 7b E5065 23.8 E5066 71.9 63.9 62.1 +2.7% 55.3 554 -0.1%
Test 8 F6021 19.8 | F6017 90.9 43.9 43.3 +1.3% 36.4 38.7 - 6.4%
Test9 B2052 | 31.1 | B2023 28.0 54.2 55.6 -2.8% 50.6 54.9 -8.5%
Test 10 E5059 | 40.5 | E5058 62.3 54.9 54.3 +1.0% 51.8 49.8 +4.0%
Test 10b E5059 38.1 | E5060 62.3 54.6 54.3 +0.6% 50.8 50.0 +1.6%
Test 11 D4062 24.7 D4063 529 49.2 435 +11.6% 41.8 36.7 +12.2%
Test 12 D4107 26.6 D4108 45.6 57.2 50.9 +11.1% 49.6 45.8 +7.7%
*Test results disregarded due to suspiciously low measured flow. Retest completed.
Project ID: 2019-050-COU Page | 43

oQM

CERTIFIED

ADVICE




Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix F Calibrated Pipe Roughness Coefficients
Calibrated Roughness

Pipe Group Material Diameter (mm) | Installation Year )
1 Asbestos Cement <200 <1965 110
2 Asbestos Cement <200 1965 - 1985 115
3 Asbestos Cement <200 Unknown 120
4 Asbestos Cement 200 - 400 <1965 115
5 Asbestos Cement 200 - 400 1965 - 1985 120
6 Asbestos Cement 200 - 400 > 2005 125
7 Asbestos Cement 200 - 400 Unknown 120
8 Asbestos Cement > 400 ALL 125
9 Cast Iron <200 <1965 100
10 Cast Iron <200 > 1965 105
11 Cast Iron > 200 ALL 105
12 Copper ALL ALL 100
13 Ductile Iron <400 <1985 115
14 Ductile Iron <400 > 1985 120
15 Ductile Iron <400 Unknown 115
16 Ductile Iron > 400 <1965 115
17 Ductile Iron > 400 1965 - 1985 120
18 Ductile Iron > 400 1985 - 2005 125
19 Ductile Iron > 400 > 2005 130
20 Ductile Iron > 400 Unknown 125
21 PVC <200 1965 - 1985 125%*
22 PVC <200 1985 - 2005 130*
23 PVC <200 > 2005 135%*
24 PVC <200 Unknown 130%*
25 PVC 200 - 400 <1985 130*
26 PVC 200 - 400 1985 - 2005 135*
27 PVC 200 - 400 > 2005 140%*
28 PVC 200 - 400 Unknown 135*
29 PVC > 400 1985 - 2005 145%*
30 PCCP ALL ALL 145
31 SP ALL <1985 130
32 SP ALL > 1985 135

*Reduced roughness of all PVC pipe groups by 10 based on model calibration results.
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix G Development Applications

Population Growth

Development Location Junction ID 5-Year 20-Year*
3610 Christie Parkway WFIT2092 +65 + 65
2784 Wentworth Road WFIT2500 +14 +14
770 Harmston Avenue WEFIT1777 + 383 + 383
4100 Fraser Road BO-C56 +63 +63
750 30th Street WFIT0638 +14 +14
2525 Mission Road WFIT1108 +183 +183
344 & 356 12th Street WFIT1803 +18 +18
4098 Buckstone Road WFIT0598 +92 +92
JCT-P-01
JCT-P-02
JCT-P-03
. JCT-P-04
The Ridge 1CT-P-05 + 153 + 153
JCT-P-06
JCT-P-07
JCT-P-26
632-680 5th Street WFIT0326 +48 +48
2485 Idiens Way WFIT1487 +53 +53
Puntledge IR#2 JCT-P-15 + 250 + 500
605 Crown Isle Boulevard WFIT1162 + 195 + 195
1790 Cliffe Avenue WFIT0525 +14 +14
1850 Cliffe Avenue and 1878/1880 Riverside Lane WFIT1914 + 215 + 215
14th Street and England Avenue WFIT1808 +174 +174
BO-C04
The Streams (Brooksfield Drive and Lambert Drive) BO-C46 + 166 + 166
JCT-P-08
13th Street, west of Krebs Crescent WFIT2017 +26 +26
925 Braidwood Road WFIT2503 + 208 + 208
2800 Arden Road WFIT0937 +22 +22
2900 Cliffe Avenue WFIT0549 +26 +26
1025 Ryan Road WEFIT1719 +193 +193
800 Chaster Road BO-E51 +5 +5

*The 20-Year population growth is inclusive of the 5-Year population growth.
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

Appendix H Water System Deficiencies
PHD Pressure Deficiencies
. PHD Pressure (psi)
sunction b 2019 2024 2039
BO-B33 52.8 49.9 43.8
BO-DO02 61.2 45.7 38.6
BO-D06 55.4 39.9 32.7
BO-DO08 62.0 46.5 39.1
BO-E02 69.5 48.5 40.0
BO-EO3 68.9 47.9 39.4
BO-E04 71.8 50.1 40.5
BO-E06 70.2 51.0 43.6
BO-E08 64.0 45.6 38.9
BO-E101 52.1 42.9 38.5
BO-E102 52.9 43.6 39.2
BO-E105 54.2 44.9 40.5
BO-E27 53.2 43.9 39.6
BO-E30 52.2 43.0 38.6
BO-E71 51.8 42.5 38.2
BO-E99 48.5 39.2 34.8
BO-FO3 59.5 44.1 37.8
BO-FO9 65.4 49.5 43.1
BO-F11 57.6 39.4 33.1
BO-F12 66.6 48.4 42.1
WFIT0219 67.4 50.0 43.5
WFIT0220 67.3 49.9 43.4
WFIT0226 73.4 51.8 42.9
WFIT0739 42.6 33.8 29.7
WFIT0743 62.5 46.4 40.3
WFIT0791 100.3 75.5 40.0
WFIT0813 54.3 45.0 40.6
WFIT0827 50.8 41.5 37.1
WFIT0831 45.5 36.3 31.9
WFIT0832 52.1 42.9 38.5
WFIT0857 67.9 49.7 43.0
WFIT0858 67.7 49.4 42.7
WFIT0859 67.7 49.4 42.7
WFIT0860 64.2 47.7 41.4
WFIT0867 63.2 48.7 42.8
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT0868 63.2 48.5 42.6
WFIT0869 62.9 48.2 422
WFIT0870 62.1 47.1 411
WFIT0871 62.9 47.4 413
WFIT0872 64.4 48.4 423
WFIT0873 64.7 48.7 425
WFIT0874 64.0 47.7 41.4
WFIT0875 64.3 48.0 417
WFIT0884 62.4 46.3 40.1
WFIT0885 62.6 46.4 40.3
WFIT0887 59.6 42.6 36.4
WFIT0889 61.7 43.4 37.0
WFIT0890 61.7 434 37.0
WFIT0892 618 434 37.0
WFIT0894 56.3 40.8 33.7
WFIT0895 56.2 40.7 33.6
WFIT0896 57.3 41.8 34.7
WFIT0898 64.2 49.1 42.8
WFIT0899 61.4 45.8 38.6
WFIT0998 53.4 44.1 39.7
WFIT0999 51.0 417 37.4
WFIT1004 53.0 43.7 39.3
WFIT1007 53.3 44.0 39.6
WFIT1009 56.3 471 42.7
WFIT1092 62.5 46.9 39.6
WFIT1093 62.1 46.6 39.2
WFIT1098 65.7 50.2 42.9
WFIT1099 60.8 45.2 38.0
WFIT1102 616 46.1 38.9
WFIT1103 56.2 40.6 335
WFIT1104 57.3 418 34.7
WFIT1105 56.2 40.6 335
WFIT1106 57.9 42.4 353
WFIT1107 59.0 435 36.4
WFIT1108 61.7 46.1 39.5
WFIT1109 61.8 46.2 39.6
WFIT1110 61.7 46.1 39.5
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT1116 64.1 48.9 42.6
WFIT1117 59.9 445 38.2
WFIT1118 59.2 43.8 37.5
WFIT1119 59.8 44.4 38.1
WFIT1120 59.2 43.8 374
WFIT1121 57.6 421 35.8
WFIT1122 57.7 42.2 35.8
WFIT1123 57.8 423 36.0
WFIT1124 60.3 445 38.2
WFIT1125 61.4 455 39.2
WFIT1130 60.5 46.8 41.0
WFIT1131 60.5 46.7 40.9
WFIT1132 59.3 46.1 40.4
WFIT1138 64.0 45.8 39.6
WFIT1139 65.2 47.0 40.7
WFIT1140 66.1 47.9 416
WFIT1151 64.2 49.2 43.0
WFIT1152 63.4 48.7 42.7
WFIT1153 63.3 49.0 43.1
WFIT1154 58.8 414 35.1
WFIT1155 58.8 414 35.1
WFIT1156 53.7 36.3 30.0
WFIT1157 54.7 37.3 31.1
WFIT1158 59.1 417 35.5
WFIT1159 58.8 414 35.1
WFIT1161 59.3 422 36.0
WFIT1162 63.6 45.4 39.1
WFIT1163 63.3 451 38.8
WFIT1164 61.9 43.6 37.3
WFIT1165 616 434 37.0
WFIT1166 60.9 42.7 36.2
WFIT1167 62.4 441 37.7
WFIT1168 62.1 43.8 374
WFIT1169 62.5 44.1 37.8
WFIT1171 61.3 43.0 36.6
WFIT1172 61.1 42.8 36.4
WFIT1173 60.7 42.4 36.0
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT1174 60.4 42.1 35.7
WFIT1175 64.3 48.0 418
WFIT1277 52.4 43.1 38.9
WFIT1304 40.6 313 27.1
WFIT1306 51.0 417 375
WFIT1308 55.9 46.6 42.4
WFIT1310 65.5 48.1 416
WFIT1311 65.9 48.5 41.9
WFIT1312 67.3 49.9 433
WFIT1317 62.6 45.2 38.7
WFIT1318 63.2 45.8 39.2
WFIT1319 65.5 48.1 416
WFIT1341 67.6 50.1 435
WFIT1357 47.0 37.8 33.6
WFIT1359 52.7 434 39.2
WFIT1367 49.4 40.2 35.9
WFIT1368 52.0 42.8 38.5
WFIT1369 54.5 45.2 41.0
WFIT1440 54.5 45.1 411
WFIT1441 53.0 43.6 39.6
WFIT1469 53.4 44.2 39.9
WFIT1483 515 42.2 37.9
WFIT1484 515 42.2 37.9
WFIT1486 51.4 42.2 37.9
WFIT1487 51.9 42.7 38.4
WFIT1489 51.2 42.0 37.6
WFIT1490 51.1 41.9 375
WFIT1491 47.1 37.9 335
WFIT1492 45.4 36.2 318
WFIT1493 44.7 35.5 31.2
WFIT1494 473 38.1 33.7
WFIT1495 475 38.3 34.0
WFIT1523 56.4 471 42.7
WFIT1524 56.2 46.9 425
WFIT1525 55.3 46.0 416
WFIT1526 53.1 43.8 39.4
WFIT1527 53.3 44.1 39.7
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT1528 52.9 43.7 39.3
WFIT1529 53.1 43.8 39.4
WFIT1530 52.6 433 38.9
WFIT1531 50.1 40.8 36.4
WFIT1532 52.2 42.9 38.5
WFIT1533 52.1 42.8 38.4
WFIT1534 52.5 432 38.8
WFIT1535 52.0 42.8 38.4
WFIT1536 45.7 36.5 32.1
WFIT1537 493 40.1 35.7
WFIT1538 54.9 45.7 413
WFIT1539 48.7 39.4 35.1
WFIT1540 482 38.9 345
WFIT1541 50.5 41.2 36.9
WFIT1542 55.0 45.7 413
WFIT1543 55.1 45.9 415
WFIT1544 46.5 37.3 32.9
WFIT1545 46.1 36.9 32,5
WFIT1546 54.8 45.6 412
WFIT1547 55.0 45.8 413
WFIT1548 55.7 465 42.1
WFIT1549 55.5 46.2 418
WFIT1550 56.3 47.0 42.6
WFIT1551 56.1 46.9 425
WFIT1572 421 33.1 28.9
WFIT1594 66.7 48.2 415
WFIT1595 68.9 50.6 43.9
WFIT1596 68.4 50.2 435
WFIT1597 65.9 49.2 42.9
WFIT1600 57.6 39.3 32.9
WFIT1601 56.7 38.3 318
WFIT1602 613 42.9 36.3
WFIT1603 615 431 36.4
WFIT1604 61.2 42.9 36.2
WFIT1605 60.4 42.1 35.7
WFIT1606 60.2 41.9 35.4
WFIT1607 60.2 41.9 35.4
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT1608 59.6 41.2 34.7
WFIT1609 61.3 43.0 36.3
WFIT1610 61.3 43.0 36.3
WFIT1611 61.7 434 36.7
WFIT1612 62.6 44.2 375
WFIT1613 64.7 463 39.6
WFIT1614 64.9 46.5 39.8
WFIT1615 66.8 48.5 418
WFIT1619 72.4 51.7 435
WFIT1620 70.8 49.8 41.4
WFIT1621 68.7 47.7 39.2
WFIT1622 68.6 475 39.0
WFIT1623 66.8 45.7 37.2
WFIT1624 66.5 45.4 36.9
WFIT1625 65.4 443 35.9
WFIT1626 67.6 46.6 38.1
WFIT1627 72.8 51.7 433
WFIT1628 71.7 50.6 422
WFIT1632 68.5 47.4 38.9
WFIT1634 71.2 50.1 415
WFIT1635 71.2 49.7 40.7
WFIT1636 72.1 50.6 417
WFIT1638 733 51.7 42.8
WFIT1639 72.9 51.3 424
WFIT1640 72.7 51.1 423
WFIT1644 73.8 52.1 433
WFIT1645 73.6 52.0 43.1
WFIT1675 65.4 48.0 41.4
WFIT1676 64.0 46.6 40.1
WFIT1682 53.0 43.8 39.4
WFIT1684 46.6 37.3 32.9
WFIT1685 45.6 36.3 31.9
WFIT1687 50.6 413 36.9
WFIT1688 50.5 412 36.8
WFIT1689 54.2 45.0 40.6
WFIT1690 53.8 445 40.2
WFIT1691 53.3 44.0 39.6
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

PHD Pressure (psi)

sunction B 2019 2024 2039
WFIT1692 53.2 43.9 39.5
WFIT1712 64.0 48.1 418
WFIT1721 56.4 47.1 42.9
WFIT1724 70.6 48.9 39.5
WFIT1725 40.4 315 27.4
WFIT1726 52.6 433 38.9
WFIT1731 615 432 36.5
WFIT1732 69.5 48.4 40.0
WFIT2393 42.1 33.1 28.9
WFIT2394 42.1 33.1 28.9
WFIT2399 65.7 49.7 435
WFIT2400 65.7 49.7 435
WFIT2434 616 432 36.5
WFIT2435 62.0 43.6 36.9
WFIT2450 53.4 441 39.7
WFIT2462 52.2 43.0 38.6
WFIT2463 46.9 37.7 33.3
WFIT2467 55.9 40.4 33.2
WFIT2475 66.2 47.9 412
WFIT2496 59.5 412 34.8
WFIT2497 56.9 38.6 32.1
WFIT2498 54.9 36.5 30.1
WFIT2502 59.6 42.6 36.4
WFIT2575 60.6 45.2 38.8
WFIT2576 60.6 45.2 38.8
WFIT2577 60.2 44.8 38.5
WFIT2578 59.6 44.2 37.8
WFIT2579 59.6 44.2 37.8
WFIT2614 56.5 39.0 32.8
WFIT2615 54.5 453 41.0

WV0620 67.3 49.9 43.4

WV0838 54.1 44.4 40.2

WV0841 51.0 417 373

WV0958 56.8 475 433

WV1144 61.4 45.8 38.6

WV1432 56.6 47.4 42.9

WV1469 63.6 473 41.0
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

PHD Pressure (psi)

Junction ID 2019 ‘ 2024
WV1515 60.5 44.7 38.4
WV2339 59.4 42.4 36.2
WV2403 40.6 313 27.1
WV2405 40.6 313 27.1
WV2731 55.8 46.5 42.3
WV2911 66.0 47.8 41.6
WV2966 60.1 41.9 35.6

MDD+FF Fire Flow Deficiencies

Existing Future MDD+FF Available Fire Flow (L/s)
Junction ID Required Fire Required Fire
Flow (L/s) Flow (L/s) 2019 2024 2039

JCT-P-15 N/A 225 N/A 156 156
WFIT0171 150 150 117 113 111
WEFIT0570 225 225 77 222 222
WEFIT0576 150 225 64 77 77
WEFIT0578 152 225 83 105 105
WEFIT0579 152 225 89 114 114
WEFIT0581 114 225 94 123 123
WFIT0582 167 225 101 136 136
WEFIT0583 167 225 107 150 150
WFIT0585 167 225 74 89 89
WFIT0589 225 225 81 103 103
WEFIT0687 150 150 77 78 78
WEFIT0693 114 114 107 109 109
WEFIT0702 150 150 131 134 134
WEFITO703 150 150 145 149 148
WFIT0715 91 91 55 55 55
WFIT0735 150 150 147 146 146
WEFIT0743 152 152 112 48 27
WFIT0758 60 60 62 58 47
WEFITO760 60 60 60 56 45
WEFIT0845 150 150 246 66 46
WFIT0867 152 152 120 53 31
WEFIT0870 152 152 115 49 27
WFIT0871 152 152 116 50 28
WFIT0890 150 150 190 154 138
WFIT0895 150 150 130
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Existing Future MDD+FF Available Fire Flow (L/s)

Junction ID Required Fire Required Fire

Flow (L/s) Flow (L/s) 2019 2024 2039
WFIT0911 114 60 19 18 18
WFIT0941 60 60 46 45 43
WFIT0948 60 60 28 24 24
WFIT0949 150 150 74 74 73
WFIT0963 150 150 138 138 138
WEFIT0964 150 150 124 124 124
WEFIT0965 150 150 130 130 130
WEFIT0970 150 150 109 107 105
WFIT1021 150 150 78 78 78
WFIT1032 60 60 49 49 49
WEFIT1037 150 150 127 124 122
WFIT1074 90 90 85 72 68
WFIT1105 60 60 94 67 60
WEFIT1110 150 225 176 129 116
WFIT1117 152 152 113 82 75
WEFIT1119 150 225 174 133 120
WEFIT1121 150 225 198 160 143
WFIT1136 60 150 170 95 78
WFIT1151 150 225 250 47 26
WFIT1152 152 225 116 46 25
WFIT1154 152 152 169 131 119
WEFIT1155 152 152 179 141 129
WEFIT1159 152 152 175 137 125
WEFIT1164 150 150 202 165 147
WEFIT1166 150 150 191 154 138
WFIT1168 150 150 198 161 144
WFIT1172 150 150 194 157 140
WFIT1174 150 150 191 154 137
WFIT1191 150 150 105 106 106
WEFIT1207 150 150 141 141 140
WEFIT1208 150 150 140 139 139
WEFIT1243 150 150 74 76 75
WEFIT1244 150 150 71 72 72
WEFIT1270 150 150 140 141 141
WEFIT1277 60 60 66 58 54
WFIT1342 150 150 253 58 37
WFIT1367 60 60 72 61 57
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Existing Future MDD+FF Available Fire Flow (L/s)

Junction ID Required Fire Required Fire

Flow (L/s) Flow (L/s) 2019 2024 2039
WFIT1416 60 60 67 61 59
WEFIT1585 150 150 240 66 46
WEFIT1587 114 114 249 70 50
WFIT1589 150 150 250 68 47
WFIT1591 60 60 236 188 40
WEFIT1597 150 150 254 50 29
WEFIT1608 150 150 182 141 127
WEFIT1612 150 150 210 164 146
WFIT1647 60 90 143 100 90
WFIT1662 114 150 56 54 52
WFIT1667 150 150 166 111 97
WFIT1670 60 60 58 58 58
WFIT1703 60 60 24 24 24
WFIT1710 90 90 108 92 87
WEFIT1724 90 90 154 107 91
WEFIT1857 150 150 128 135 135
WEFIT1860 150 150 126 133 133
WFIT1896 150 150 126 131 131
WFIT1963 152 152 115 122 122
WEFIT2003 90 90 85 79 71
WEFIT2056 150 150 125 137 137
WFIT2073 167 167 92 99 99
WEFIT2078 225 225 141 157 157
WFIT2079 225 225 122 136 135
WFIT2080 225 225 138 153 153
WEFIT2092 167 225 117 176 176
WFIT2137 60 60 59 55 46
WFIT2139 60 60 62 58 47
WFIT2141 60 60 56 51 41
WFIT2143 60 60 49 43 33
WFIT2144 60 60 44 38 28
WEFIT2145 60 60 64 59 49
WFIT2146 60 60 60 56 46
WFIT2147 60 60 53 48 39
WFIT2163 60 60 23 22 20
WFIT2171 60 90 53 49 42
WFIT2183 60 60 60 56 45
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Existing Future MDD+FF Available Fire Flow (L/s)
Junction ID Required Fire Required Fire
Flow (L/s) Flow (L/s) 2019 2024 2039
WFIT2184 60 60 68 63 53
WFIT2186 60 60 50 46 39
WFIT2223 167 167 99 111 111
WFIT2248 167 167 119 126 126
WFIT2488 150 150 144 144 144
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Appendix | Proposed System Improvements

Water Main Improvements

Existin Upgrade
Location Length Diametgr Dil:a,fneter

™ (mm) (mm)
WMAIN-0408 27th Street Proposed City Project — Pipe Upgrade 128.1 150 250
WMAIN-0409 27th Street Proposed City Project — Pipe Upgrade 55.4 150 250
WMAIN-2565 27th Street Proposed City Project — Pipe Upgrade 16.4 150 250
WMAIN-0412 28th Street Proposed City Project — Pipe Upgrade 106.8 150 250
WMAIN-2563 28th Street Proposed City Project — Pipe Upgrade 37.8 150 250
WMAIN-0113 Anderton Avenue Proposed City Project — Pipe Upgrade 145.9 200 300
WMAIN-0116 Anderton Avenue Proposed City Project — Pipe Upgrade 4.9 200 300
WMAIN-0117 Anderton Avenue Proposed City Project — Pipe Upgrade 53.1 200 300
WMAIN-0118 Anderton Avenue Proposed City Project — Pipe Upgrade 32.0 200 300
WMAIN-2157 Anderton Avenue Proposed City Project — Pipe Upgrade 3.2 200 300
WMAIN-2636 Anderton Avenue Proposed City Project — Pipe Upgrade 72.1 200 300
WMAIN-2961 Anderton Avenue Proposed City Project — Pipe Upgrade 7.4 200 300
WMAIN-2963 Anderton Avenue Proposed City Project — Pipe Upgrade 0.4 200 300
WMAIN-2964 Anderton Avenue Proposed City Project — Pipe Upgrade 1.3 200 300
WMAIN-2965 Anderton Avenue Proposed City Project — Pipe Upgrade 70.8 200 300
WMAIN-2968 Anderton Avenue Proposed City Project — Pipe Upgrade 44.8 200 300
WMAIN-2969 Anderton Avenue Proposed City Project — Pipe Upgrade 26.9 200 300
WMAIN-3300 Anderton Avenue Proposed City Project — Pipe Upgrade 17.6 200 300
WMAIN-3302 Anderton Avenue Proposed City Project — Pipe Upgrade 40.9 200 300
WMAIN-3303 Anderton Avenue Proposed City Project — Pipe Upgrade 25.3 200 300
WMAIN-3304 Anderton Avenue Proposed City Project — Pipe Upgrade 11.8 200 300
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

Length

(m)

Existing
Diameter
(mm)

=,

Upgrade
Diameter

(mm)

PPE-P-29 Anderton Avenue Growth through Development 271.0 - 250
PPE-P-38 Arden Road Proposed City Project — New Pipe 178.1 - 250
WMAIN-0546 Arden Road Proposed City Project — Pipe Upgrade 25.4 100 200
WMAIN-0547 Arden Road Proposed City Project — Pipe Upgrade 362.8 100 200
WMAIN-0548 Arden Road Proposed City Project — Pipe Upgrade 127.4 100 200
WMAIN-1924 Arden Road Proposed City Project — Pipe Upgrade 68.0 100 200
WMAIN-0550 Arden Road Proposed City Project — Pipe Upgrade 210.0 100 200
WMAIN-0555 Arden Road Proposed City Project — Pipe Upgrade 212.2 150 250
WMAIN-0556 Arden Road Proposed City Project — Pipe Upgrade 232.0 150 250
WMAIN-1717 Arden Road Proposed City Project — Pipe Upgrade 1.9 150 250
WMAIN-1723 Arden Road Proposed City Project — Pipe Upgrade 1.0 150 250
WMAIN-0549 Arden Road Proposed City Project — Pipe Upgrade 23.8 100 200
WMAIN-1925 Arden Road Proposed City Project — Pipe Upgrade 19.4 150 200
WMAIN-2871 Arden Road Proposed City Project — Pipe Upgrade 0.9 100 200
WMAIN-1950 Arden Road Proposed City Project — Pipe Upgrade 14.9 100 200
WMAIN-2239 Arden Road Proposed City Project — Pipe Upgrade 69.8 100 200
WMAIN-2241 Arden Road Proposed City Project — Pipe Upgrade 0.9 150 250
WMAIN-2667 Arden Road Proposed City Project — Pipe Upgrade 83.8 150 250
WMAIN-3105 Arden Road Proposed City Project — Pipe Upgrade 123.6 150 250
WMAIN-3250 Arden Road Proposed City Project — Pipe Upgrade 12.5 100 200
PPE-P-34 Beachwood Road Proposed City Project — New Pipe 6.3 - 300
WMAIN-3429 Braidwood Road Proposed City Project — Pipe Upgrade 12.0 150 200
WMAIN-3439 Braidwood Road Proposed City Project — Pipe Upgrade 1.0 150 200
WMAIN-3440 Braidwood Road Proposed City Project — Pipe Upgrade 16.9 150 200
WMAIN-3443 Braidwood Road Proposed City Project — Pipe Upgrade 24.7 150 200
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Water Distribution System Model Development, Calibration, and Capacity Analysis
City of Courtenay, BC

=,

Existing Upgrade

Location Diameter Diameter
(mm) (mm)

WMAIN-3452 Braidwood Road Proposed City Project — Pipe Upgrade 20.0 150 200
WMAIN-3666 Braidwood Road Proposed City Project — Pipe Upgrade 19.9 150 200
WMAIN-3687 Braidwood Road Proposed City Project — Pipe Upgrade 13.3 150 200
WMAIN-2505 Braidwood Road Proposed City Project — Pipe Upgrade 16.0 150 200
WMAIN-2506 Braidwood Road Proposed City Project — Pipe Upgrade 24.8 150 200
WMAIN-2850 Braidwood Road Proposed City Project — Pipe Upgrade 83.9 150 200
WMAIN-2851 Braidwood Road Proposed City Project — Pipe Upgrade 24.9 150 200
WMAIN-2852 Braidwood Road Proposed City Project — Pipe Upgrade 53.0 150 200
WMAIN-2853 Braidwood Road Proposed City Project — Pipe Upgrade 48.6 150 200
WMAIN-3351 Braidwood Road Proposed City Project — Pipe Upgrade 6.6 150 200
WMAIN-3386 Braidwood Road Proposed City Project — Pipe Upgrade 0.4 150 200
WMAIN-0653 Braidwood Road Proposed City Project — Pipe Upgrade 110.1 150 200
WMAIN-2002 Braidwood Road Proposed City Project — Pipe Upgrade 46.4 150 200
WMAIN-3693 Braidwood Road Proposed City Project — Pipe Upgrade 9.1 150 200
WMAIN-3698 Braidwood Road Proposed City Project — Pipe Upgrade 27.3 150 200
WMAIN-3699 Braidwood Road Proposed City Project — Pipe Upgrade 9.1 150 200
PPE-P-10 Branch Avenue Growth through Development 215 - 200
PPE-P-09 Brookfield Drive Growth through Development 138.6 - 200
PPE-P-26 Brookfield Drive Growth through Development 22.7 - 200
PPE-P-11 Buckstone Road Growth through Development 234.6 - 200
PPE-P-08 Buckstone Road Growth through Development 132.6 - 200
PPE-P-04 Cascara Crescent Growth through Development 86.8 - 200
PPE-P-36 Christie Parkway Proposed City Project — New Pipe 27.8 - 200
WMAIN-1263 Christie Parkway Proposed City Project — Pipe Upgrade 94.7 200 250
WMAIN-1264 Christie Parkway Proposed City Project — Pipe Upgrade 94.0 200 250
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Water Distribution System Model Development, Calibration, and Capacity Analysis

City of Courtenay, BC

Location

Length

(m)

Existing
Diameter
(mm)

=,

Upgrade
Diameter

(mm)

WMAIN-2414 Christie Parkway Proposed City Project — Pipe Upgrade 22.7 200 250
WMAIN-2420 Christie Parkway Proposed City Project — Pipe Upgrade 101.6 200 250
PPE-P-32 Comox Logging Road Growth through Development 1973.6 - 600
WMAIN-1112 Cotton Road Proposed City Project — Pipe Upgrade 220.0 100 150
WMAIN-3164 Cotton Road Proposed City Project — Pipe Upgrade 131.6 100 150
PPE-P-23 Crown Isle Boulevard Growth through Development 356.1 - 200
PPE-P-24 Crown Isle Boulevard Growth through Development 210.4 - 200
PPE-P-27 Crown Isle Boulevard Growth through Development 856.6 - 200
WMAIN-1258 Fraser Road Proposed City Project — Pipe Upgrade 369.8 200 300
WMAIN-2411 Fraser Road Proposed City Project — Pipe Upgrade 148.5 200 300
WMAIN-2412 Fraser Road Proposed City Project — Pipe Upgrade 22.1 200 300
WMAIN-0645 Glacier Road Proposed City Project — Pipe Upgrade 349.4 150 200
WMAIN-0647 Glacier Road Proposed City Project — Pipe Upgrade 152.5 150 200
WMAIN-2994 Glacier Road Proposed City Project — Pipe Upgrade 4.0 150 200
WMAIN-0649 Headquarters Road Proposed City Project — Pipe Upgrade 268.7 150 200
WMAIN-2258 Headquarters Road Proposed City Project — Pipe Upgrade 177.8 150 200
WMAIN-2259 Headquarters Road Proposed City Project — Pipe Upgrade 123.7 150 200
WMAIN-3372 Headquarters Road Proposed City Project — Pipe Upgrade 26.4 150 200
WMAIN-3375 Headquarters Road Proposed City Project — Pipe Upgrade 18.3 150 200
WMAIN-0407 Kilpatrick Avenue Proposed City Project — Pipe Upgrade 146.5 200 250
WMAIN-3240 Kilpatrick Avenue Proposed City Project — Pipe Upgrade 4.4 200 250
WMAIN-3486 Kilpatrick Avenue Proposed City Project — Pipe Upgrade 325 200 250
PPE-P-19 Klanawa Crescent Growth through Development 317.7 - 200
WMAIN-0749 Lerwick Road Proposed City Project — Pipe Upgrade 19.3 250 300
WMAIN-1175 Lerwick Road Proposed City Project — Pipe Upgrade 84.8 250 300
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\

Upgrade

Existing
Diameter Diameter
(mm) (mm)

Location

WMAIN-2397 Lerwick Road Proposed City Project — Pipe Upgrade 47.3 250 300
WMAIN-2398 Lerwick Road Proposed City Project — Pipe Upgrade 64.8 250 300
WMAIN-0180 Menzies Avenue Proposed City Project — Pipe Upgrade 131.5 150 200
WMAIN-3003 Menzies Avenue Proposed City Project — Pipe Upgrade 4.5 150 200
PPE-P-02 Millard Road Growth through Development 210.3 - 150
WMAIN-0731 Mission Road Proposed City Project — Pipe Upgrade 82.7 200 300
WMAIN-0750 Mission Road Proposed City Project — Pipe Upgrade 110.7 200 300
PPE-P-20 Mission Road Growth through Development 85.9 - 200
PPE-P-21 Mission Road Growth through Development 127.7 - 200
PPE-P-22 Mission Road Growth through Development 245.0 - 200
WMAIN-0410 Moray Avenue Proposed City Project — Pipe Upgrade 145.0 150 250
WMAIN-3660 Moray Avenue Proposed City Project — Pipe Upgrade 0.8 150 250
WMAIN-3487 2:;:::/ Avenue and 28th Proposed City Project — Pipe Upgrade >49 150 250
WMAIN-1966 North Island Hwy Proposed City Project — Pipe Upgrade 2.8 200 250
WMAIN-1892 North Island Hwy Proposed City Project — Pipe Upgrade 2.5 200 250
WMAIN-1105 North Island Hwy Proposed City Project — Pipe Upgrade 154.4 150 250
WMAIN-1637 North Island Hwy Proposed City Project — Pipe Upgrade 127.6 150 250
WMAIN-3598 North Island Hwy Proposed City Project — Pipe Upgrade 80.6 150 250
WMAIN-2376 North Island Hwy Proposed City Project — Pipe Upgrade 201.5 150 250
WMAIN-2466 North Island Hwy Proposed City Project — Pipe Upgrade 9.6 150 250
WMAIN-2918 North Island Hwy Proposed City Project — Pipe Upgrade 4.9 150 250
WMAIN-2919 North Island Hwy Proposed City Project — Pipe Upgrade 4.3 150 250
WMAIN-2388 Oakridge Drive Proposed City Project — Pipe Upgrade 107.7 100 150
WMAIN-0182 Pidcock Avenue Proposed City Project — Pipe Upgrade 123.5 150 200
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Existing Upgrade
Diameter Diameter
(mm) (mm)

Length
(m)

Location

WMAIN-3269 Pidcock Avenue Proposed City Project — Pipe Upgrade 13.1 150 200
PPE-P-07 Rhys Road Growth through Development 175.2 - 200
PPE-P-30 Rhys Road Growth through Development 214.1 - 200
WMAIN-2549 Sandpiper Drive Replacement - 5 Year Time Horizon 92.5 150 150
WMAIN-0425_2 | Sandpiper Drive Replacement - 5 Year Time Horizon 131.6 200 150
PPE-P-35 South Island Hwy Proposed City Project — New Pipe 15.2 - 250
WMAIN-1222 1 | South Island Hwy Proposed City Project — Pipe Upgrade 163.4 200 250
WMAIN-2403 South Island Hwy Proposed City Project — Pipe Upgrade 221.9 200 250
WMAIN-1261 South Island Hwy Proposed City Project — To Abandon 351.9 200 200
WMAIN-2401 South Island Hwy Proposed City Project — To Abandon 216.7 200 200
WMAIN-2402 South Island Hwy Proposed City Project — To Abandon 14.7 200 200
WMAIN-3014 South Island Hwy Proposed City Project — To Abandon 0.7 200 200
PPE-P-12 The Ridge Development Growth through Development 115.1 - 200
PPE-P-13 The Ridge Development Growth through Development 132.0 - 200
PPE-P-14 The Ridge Development Growth through Development 131.1 - 200
PPE-P-15 The Ridge Development Growth through Development 68.4 - 200
PPE-P-16 The Ridge Development Growth through Development 99.7 - 200
PPE-P-17 The Ridge Development Growth through Development 53.6 - 200
PPE-P-18 The Ridge Development Growth through Development 55.6 - 200
PPE-P-05 The Ridge Development Growth through Development 165.0 - 200
PPE-P-25 The Ridge Development Growth through Development 79.0 - 200
WMAIN-1113 Topland Road Proposed City Project — Pipe Upgrade 20.3 150 250
WMAIN-2382 Topland Road Proposed City Project — Pipe Upgrade 196.6 100 150
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PRV Improvements (Growth through Development)

From To Elevation Diameter Setting Ml
InfoWater Valve ID Location Type . Coefficient

Zone Zone (m) (mm) (psi) (/)
PRV-20THSTREET-1 20t Street & Cumberland | Domestic 138 87 37.2 150 71.0 10
PRV-20THSTREET-2 Road Fire 138 87 37.2 200 66.0 10
PRV-BEACHWOOD-1 | Buckstone Road & Comox | Domestic 138 105 38.8 150 95.0 10
PRV-BEACHWOQOD-2 Logging Road Fire 138 105 38.8 200 90.0 10
PRV-BEACHWOOD-3 Beachwood Road Domestic | 105 87 20.5 150 94.7 10
PRV-BEACHWOOD-4 Fire 105 87 20.5 200 90.7 10
PRV-ARDENROAD-1 Arden Road & Lake Trail | Domestic | 138 110 36.3 150 104.8 10
PRV-ARDENROAD-2 Road Fire 138 110 36.3 200 99.8 10
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Appendix J Remaining Water System Deficiencies with Proposed
Pipe Improvements

Junction ID Explanation

WFIT0171 Dead end with required fire flow available upstream
WFIT0576 Dead end with required fire flow available upstream
WEFIT0578 Dead end with required fire flow available upstream
WFITO687 Komoks First Nation

WFIT0693 Available fire flow is within 10% of the required fire flow
WFIT0702 Available fire flow is within 10% of the required fire flow
WFIT0703 Available fire flow is within 10% of the required fire flow
WFIT0895 Available fire flow is within 10% of the required fire flow
WFIT1021 Dead end with required fire flow available upstream
WFIT1037 Dead end with required fire flow available upstream
WFIT1074 Dead end with required fire flow available upstream
WEFIT1117 Dead end with required fire flow available upstream
WFIT1191 Dead end with required fire flow available upstream
WFIT1243 Komoks First Nation

WFIT1244 Komoks First Nation

WFIT1270 Available fire flow is within 10% of the required fire flow
WFIT1277 Available fire flow is within 10% of the required fire flow
WFIT1367 Available fire flow is within 10% of the required fire flow
WFIT1416 Available fire flow is within 10% of the required fire flow
WFIT1670 Available fire flow is within 10% of the required fire flow
WFIT1896 Dead end with required fire flow available upstream
WFIT1963 Dead end with required fire flow available upstream
WFIT2056 Available fire flow is within 10% of the required fire flow
WFIT2073 Dead end with required fire flow available upstream
WFIT2223 Dead end with required fire flow available upstream
WFIT2248 Dead end with required fire flow available upstream
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Project ID: WAT 001

SOUTH COURTENAY SECONDARY TRANSMISSION
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Estimated Project Budget : $3,400,000

Project Description:

e TO PROVIDE SECONDARY WATERSUPPLY TO
SOUTH COURTENAY AREA
e ENSURE FUTURE DEVELOPMENT CAPACITY
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Project ID: WAT 003

ARDEN RD - LAKE TRAIL TO COPPERFIELD
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Estimated Project Budget : $1,600,000

Project Description:

e DEVELOPMENT DEPENDENT

e LOCAL DOMESTIC WATER DISTRIBUTION

e REPLACE EXISTING UNDERSIZED END OF
LIFE WATER MAIN

e TO MEET FIREFLOW AND BYLAW
REQUIREMENTS
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Project ID: WAT 004

ARDEN RD — CUMBERLAND TO BROOKFIELD
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Estimated Project Budget : $550,000

Project Description:

e REPLACE EXISTING UNDERSIZED END OF
LIFE WATER MAIN

e TO MEET FIREFLOW AND BYLAW
REQUIREMENTS
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BRAIDWOOD RD — ROAD & UTILITY — WATER
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Project Description:

e REPLACE EXISTING UNDERSIZED END OF
LIFE WATER MAIN

e TO MEET FIREFLOW AND BYLAW
REQUIREMENTS
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Project ID: WAT 006

NORTH ISLAND HWY, TOPLAND RD & COTTON RD
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Estimated Project Budget : $1,400,000

Project Description:

e REPLACE EXISTING UNDERSIZED END OF
LIFE WATER MAIN

e TO MEET FIREFLOW AND BYLAW
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Project ID: WAT 009

SOUTH ISLAND HWY
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Estimated Project Budget : $1,600,000

Project Description:
e SCOPE DEPENDENT ON SOUTH

COURTENAY TRANSMISSION MAIN

REPLACE EXISTING UNDERSIZED END OF

LIFE WATER MAIN

TO MEET FIREFLOW AND BYLAW
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Project ID: WAT 010

FUTURE SOUTH & WEST COURTENAY SUPPLY
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Estimated Project Budget : $800,000

Project Description:

® CONTINGENT ON THE SOUTH COURTENAY
TRANSMISSION MAIN

e CONNECTIONS FROM SOUTH COURTENAY
WATER SUPPLY
e THREE NEW PRESSURE REDUCING VALVE
(PRV) STATIONS TO SUPPLY WEST &
SOUTH COURTENAY AREAS
- PRV STATION CUMBERLAND RD &
ARDEN RD
- PRV STATION BUCKSTONE RD &
COMOX LOGGING RD
- CONVERT BEACHWOOD PUMP
STATION TO A PRV STATION
e TO MEET FIRE SUPPLY DEMANDS AND
BYLAW REQUIREMENTS
e PROVIDE SECOND SOURCE TO REMOTE
AREAS
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