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Statement of Qualifications and Limitations

The attached Report (the iiReportd) has been prepared by AECOM Canada Ltd. (TAECOMO) for the benefit of the Client (fiCliento) in
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The information, data, recommendations and conclusions contained in the Report (collectively, the filnformationo):
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contained in the Report (the fiLimitationso);
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assumption that such conditions are uniform and not variable either geographically or over time.
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occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
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representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOMis professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (fimproper use of the Reportd), except to the extent those
parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.
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to the terms hereof.
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Executive Summary

AECOM has assessed the flood hazards within the Lower Mill Creek basin within the City of Kelowna. The work is
supported in part by the federal Disaster Mitigation and Adaptation Fund (DMAF) as well as by the Union of BC
Municipalities (UBCM) to the Regional District of Central Okanagan (RDCO) through the Community Emergency
Preparedness Fund (CEPF) under the Flood Risk Assessment, Flood Mapping and Flood Mitigation Category. The
limits of the study area include Mill Creek downstream of Spencer Road and the stormwater infrastructure that is
part of the Mill Creek drainage basin. AECOM, the City of Kelowna, and the Regional District of Central Okanagan
acknowledge that the project occurs on the traditional territory of the Syilx/Okanagan Peoples. The objective of the
study was to develop flood depth and hazard maps indicating the extents of flooding due to overtopping of the
banks of Mill Creek. Additional modelling was conducted which included the underground stormwater infrastructure
to be utilized in future stormwater planning exercises, allowing for dynamic interaction of both underground and
overland hydraulics.

Previous reports of flooding within the Mill Creek basin were utilized for comparison purposes as well as setting
model parameters for the present study. Hydrologic information was provided by previously developed models of
Mill Creek which incorporated climate change impact factors. Stormwater infrastructure data was provided via the
Cityts online tools and topographic data was provided by the Okanagan Basin Water Board (OBWB). The elevation
reference frame of the topographic data required that all of the Cityis stormwater infrastructure which was included
in the present work be modified to reflect the national vertical datum standard. It should be acknowledged that all
results within this report (unless stated otherwise) reference the national vertical datum and that a conversion is
necessary to translate it to the datum used by the City of Kelownais infrastructure databases.

The main conclusions drawn from the mapping are:

A Marshall Street and Rowcliffe Avenue is the first point of flooding Downstream of Highway 97 during the
simulation followed by locations near Springfield Road, Pacific Community Park/Lindahl Street, and Burne
Avenue/Copeland Place.

A Overtopping of Mill Creek near Springfield Road may result in widespread, but relatively shallow, flooding
towards important civic locations such as A.S. Matheson Elementary School and Kelowna General Hospital.

A No flooding in these areas occurred in 2017 as a result of sandbag and Tiger-dam placement, according to
the City.

A Flood extents are drawn along Enterprise Way but was not observed in the 2017 aerial imagery, potentially as
a result of sandbag placement. The presence of debris during the 2017 flood event may have also played a
role in backing up water in this area.

Flood maps agree well with observed flooding near Kelowna Springs and Shadow Ridge golf courses.

A Good agreement between mapped and observed flooding within the Kelowna airport parking lot was found, as
well as in areas east of the airport.

A number of flood mitigation measures were discussed at a conceptual level. The models developed in this report

provide a good starting point for assessing specific structural and non-structural measures. Examples of measures
included locally raising or constructing dikes at existing locations such as along Enterprise Way or near Springfield

Road and non-structural measures such as identifying which parts of the basin exhibit flooding in the model first to

enable emergency response planning.

Recommendations were also described which would improve the accuracy of these models and support future
flooding and stormwater assessments based on their use, these include;

Areas where additional mesh refinement may benefit modelled results are areas around:
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A Enterprise Way
A Springfield Road

With regard to the integrated stormwater model; the same type of mesh refinement could be made to improve
overland flooding accuracy. Aside from that, further recommendations include:
Manually delineating subcatchments, which should be done during any future update of the model.
Addition of stormwater infrastructure under Highway 97 (if any), and other locations as needed.

Updated survey data around the Mill Creek diversion to Mission Creek to correct inconsistencies between
modelled and as-built geometry.
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1. Introduction

1.1 Background

As part of the Regional Growth Strategy (Bylaw No. 1336, Adopted T June 23, 2014), a Regional Floodplain
Management Framework was developed for the Regional District of Central Okanagan (RDCO). This framework is
split into three phases, the first of which has been completed. The first phase of the framework was intended to
better understand the risks associated with the watercourses within the region and to scope the priorities of Phase
2. The results of Phase 1 have indicated Mill Creek and Mission Creek to be of the highest priority based on a
preliminary flood hazard risk assessment. AECOM, the City of Kelowna, and the Regional District of Central
Okanagan acknowledge that the project occurs on the traditional territory of the Syilx/Okanagan Peoples.

The City of Kelowna received federal funds under Infrastructure Canadais Disaster Mitigation and Adaptation Fund
(DMAF) to support the development of long-term mitigation planning for Mill Creek and to begin the conceptual
analysis of a number of flood mitigation projects. For the present work, additional funding from the Union of BC
Municipalities (UBCM) to the Regional District of Central Okanagan (RDCO) through the Community Emergency
Preparedness Fund (CEPF) under the Flood Risk Assessment, Flood Mapping and Flood Mitigation Category was
received to provide information regarding the extents and associated hazards of flooding within the Lower Mill
Creek basin. It will also support the update to emergency planning management and development criteria, such as
Flood Construction Level (FCL) or Minimum Building Elevation (MBE) in flood-prone areas.

In 2017, Mill Creek flooded as a result of a combination of high lake levels, rapid snowmelt, and steady rainfall and
caused extensive damage to the City of Kelowna. The following year record high flows were also recorded along
the Creek. Although this event was less costly than in 2017, it underlies the need for a more detailed hydraulic
model of Mill Creek to better inform flood mitigation activities within the Cityis Mill Creek basin.

A number of previous models have been developed for the City of Kelowna and Mill Creek. These include
stormwater management-based models (SWMM) of various basins within the City and a HEC-RAS model of Mill
Creek. Many of the stormwater basin models are now in need of updating. These models are also 1-dimensional,
meaning that they lack the complexity to investigate overland flooding as a result of large rainfall events or under-
sized pipe networks. The interaction of the underground stormwater network and Mill Creek is also not accounted
for in any great level of detail. A more integrated approach to modelling the Cityis stormwater network is required
to achieve a better understanding of its shortcomings.

1.2 Study Objectives

The objectives of this study are two-fold; firstly, to develop flood extent and hazard maps of overland flooding within
the City as a result of spring freshet flows in Mill Creek. These maps will delineate areas of the City at greatest risk
to flooding and help identify the volumes of water which may need to be managed in order to reduce the damage
caused by severe spring-time flood events. The second objective is to deliver a fully integrated stormwater model,
incorporating both underground stormwater infrastructure as well as the Mill Creek channel itself along with other
overland flow paths. This integrated major-minor stormwater system model will allow for hydraulic interaction
between overland flow paths and the underground pipe network. The need for two separate models will be outlined
in greater detail in Section 5.1.
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The integrated stormwater model is to be considered a filivingd model, with its intent to be modified, updated, and
maintained for future stormwater modelling efforts. This integrated model will also be capable of investigating
different flooding scenarios and the mitigative impacts of specific flood management efforts. To support this, the
models will be coupled 1D-2D models. The 1-dimensional component representing the main channel of Mill Creek
and underground stormwater network, and the 2-dimensional component providing for the ability to model overland
flooding. More on these technical details will be discussed in Section 5.

Given the experience the City has with previously developed stormwater models, the hydraulic software program
PCSWMM has been chosen as the preferred tool. PCSWMM is a SWMM-based hydraulic program which can
handle the modelling of systems such as rainfall-runoff processes, stormwater sewers and ponds, sanitary sewers,
etc. Itis based on the Environmental Protection Agencyis Stormwater Management Model (EPA-SWMM) and is
widely used in the industry. PCSWMM builds upon EPA-SWMM by providing a much more modern, user-friendly,
graphical user interface that is more integrated with GIS capabilities. These GIS-based features will be heavily
utilized alongside the Cityis GIS OpenData database.

1.3 Scope of Work

The scope of work involves the following activities:

1) Reviewing past reports and hydraulic model results for the City of Kelownais Mill Creek basin.

2) Collecting GIS data from the City and other stakeholders for the purpose of model development.

3) Conducting a site visit of the Mill Creek basin.

4) Developing a coupled 1D-2D rainfall-runoff model of the Lower Mill Creek basin within the City of Kelowna.

5) Developing a Mill Creek-only model to investigate flooding at a greater level of spatial detail.

6) Develop flood mapping criteria to be adopted for the study.

7) Produce flooding depth maps for the design events (20-year and 200-year return periods) considering
climate change impacts on the design flow events.

8) Generate flood hazard maps for the design event (200-year return period).

9) Outline baseline hydrologic inputs for future model runs to support the filiving modelo approach for
subsequent concept design and modelling of flood mitigation infrastructure.

10) Identify potential flood mitigation measures to be examined in future studies.

11) Develop a draft and final report documenting the findings of the study.

Each of the above tasks will be discussed in the following sections.

1.4 Steering Committee
A steering committee consisting of the following designates from the following parties was assembled:

Robinson Puche T Project Manager for the City of Kelowna,

Luke Dempsey T Secondary contact for the City of Kelowna,

Rod MacLean T City of Kelowna,

Janelle Taylor T Primary contact for Regional District of Central Okanagan,
Todd Cashin T Regional District of Central Okanagan, and

Marcel LeBlanc T Project Manager for AECOM.

E B I N

The role of the steering committee was to provide direction to the technical team, and to review and monitor
progress relative to the scope of work, budget and schedule established for the project.
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2. Study Area

The Mill Creek watershed is approximately 222 km? upstream of Okanagan Lake. Within the lower basin, below
Spencer Road, there are three other tributaries of Mill Creek that will be considered within our modelling work as
shown in Table 2-1.

Table 2-1: Lower Mill Creek Tributaries

Approximate Location
Description Easting (m) Northing (m) Watershed Area (km?)
Whelan Creek 329572 5536606 25.0
Scotty Creek 328865 5534695 39.6
Gopher Creek 327331 5530983 16.1

The study area is approximately 22.6 km long from Spencer Road to Okanagan Lake and is heavily urbanized.
The land use immediately around Mill Creek spans all types of agricultural, residential, commercial, and industrial
zones. The creek capacity also shrinks as it approaches downtown leaving no room for flooding to occur without
impacting the City of Kelowna and its residents.

The study reach begins upstream of Kelowna International Airport and Shadow Ridge Golf Course before making
its way through the industrial areas around Adams Road. It primarily follows the northern edge of the industrial
areas until it crosses Highway 97 near the Parkinson Activity Centre. The final sub-reach of Mill Creek meanders
through downtown Kelowna before discharging into Okanagan Lake. The average slope of the entire study reach
is approximately 0.0049 m/m. There are 91 bridge and culvert crossings within the study reach and multiple
outfalls into the creek from the Cityis stormwater network. See Figure 2-1 for the study area and Figure 2-2 for the
Lower Mill Creek profile.
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Figure 2-2: Lower Mill Creek Profile
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3. Review of Historical and Existing Data

3.1 General

Given Mill Creekis significance within the City of Kelowna, especially since the severe flooding events of 2017 (and
to a lesser degree, 2018), a review of recent reports and historical data was reviewed prior to developing the
PCSWMM model. The following sections detail the existing information available to develop the model and provide
context for interpretation of results.

3.2 Existing Reports

The recent Kelowna Flood Risk Assessment by Associated Engineering (AE, 2019) outlined the procedure by
which an existing HEC-2 model of Mill Creek was georeferenced and updated within HEC-RAS. Along with this
hydraulic model a HEC-HMS hydrologic model was developed to determine the inflow hydrographs along the
creek. A number of scenarios were run for varying lake levels and creek flow rates. Following this report, the main
scenario which will be discussed in more detail below included the 200-year Mill Creek hydrographs with an
Okanagan Lake level associated with a 5-year return period.

City Bylaws, specifically Schedule 4 and Schedule 5, were used to determine rainfall parameters for use in the
integrated stormwater model. Intensity-Duration-Frequency (IDF) curves were pulled from these bylaws and
adjusted to include a 15% increase to account for climate change and to build the design storm hyetographs. In the
model, this is a 15% increase in the rainfall intensity.

Stormwater basin plans were also used to import elements of previous SWMM-based models that may not appear
in the GIS database. It is important to note that many of these basin plans were developed by the City in the early
2000is, therefore, they were used only to supplement the GIS database of the present PCSWMM models where
required.

3.3 Existing HEC-RAS Model

A previously developed HEC-RAS model has recently been updated by Associated Engineering (2019). The model
update included georeferencing the stream centerline and cross-section locations. Along with the georeferencing,
cross-section geometry was updated to include LIDAR acquisition by the Okanagan Basin Water Board (OBWB),
which was flown in 2018. This is the same topographic information made available to AECOM at the time of this
projectis initiation.

The primary need for this existing HEC-RAS model was to derive main channel bathymetry and bridge and culvert
geometry for use in the current PCSWMM model. There are 91 bridge and culvert crossings and a total of 322
surveyed cross-sections in the HEC-RAS model. It is assumed for the purpose of this project that the main channel
bathymetry and bridge and culvert crossing data is the most accurate and up-to-date information available. The
model extents, which will also coincide with the PCSWMM model extents, begins approximately 35 m upstream of
Spencer Road and ends at Okanagan Lake.
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Further to developing the Mill Creek component of the PCSWMM model, the existing HEC-RAS model will be used
to calibrate hydraulic losses at bridge and culvert crossings. HEC-RAS has specific code to account for head
losses at these structures as well as handle overtopping flows during flooding events. PCSWMM models these
properties differently and will therefore be compared against the HEC-RAS model results during model calibration
and validation. With the updated Mill Creek alignment and cross-sections, the HEC-RAS model geometry could be
imported into PCSWMM.

3.4 LiDAR and GIS Data

A fundamental piece of data which allows for creation of 2D hydraulic models is LIiDAR (Light Detection and
Ranging). This information was collected for the Okanagan Basin Water Board and provided to AECOM by the City
of Kelowna. The LIDAR dataset provides a continuous digital elevation model (DEM) which is used as a reference
surface for modelling overland flooding and setting manhole rim elevations. The LiDAR data was flown in 2018 and
was processed into a 1m x 1m DEM. Water surface elevations from the PCSWMM models will be compared
against this surface to develop depth and hazard maps.

The City of Kelownais OpenData website was the primary source of the stormwater infrastructure data that was
used to build the integrated PCSWMM model. This information included stormwater mains (pipe diameters,
material, inverts, lengths, etc.), storage structures (ponds and detention tanks), manholes, drywells, catchbasins,
outfalls, etc.

An important difference in the vertical reference datum of the LIiDAR data and the Cityis GIS database is discussed
in Section O.

3.5 As-Built Data

During PCSWMM model development, significant use of as-built data facilitated the inspection of GIS-imported
elements of the stormwater network. These records were at times incomplete or contradictory to the GIS database
provided on the City of Kelownais OpenData website. In these instances, proper engineering judgment was used
to determine the best course for correcting the stormwater components in question, keeping in mind the intended
use of the model to adequately portray the hydraulic conditions of the stormwater network within a reasonable
degree of accuracy.

3.6 Historical Flow, Rainfall, Okanagan Lake Water Levels, and
Flood Data

The City of Kelowna in the lower Mill Creek basin has historically been at risk to flooding of Mill Creek primarily
driven by snowmelt in the upper watershed coupled with rainfall. For the present study, hydrology data had been
provided by the City along with a report (AE, 2019) which discussed the development of the input hydrology. This
report provided the Water Survey of Canada (WSC) gauge stations that were used to develop the peak flow rates
and inflow hydrographs; Daves Creek near Rutland (WSC 08NM117), Bulman Creek at the Mouth (WSC
08NM145), and Kelowna (Mill) Creek Near Kelowna (Lower Station, WSC 08NMO053).

In 1996, one of the largest recorded streamflow events occurred in May and June (WSC station 08NM053). The

peak maximum daily flow observed was 14.4 m®/s. The streamflow data and available meteorological data made
this a suitable calibration event for the developed design storm hydrographs (AE, 2019).
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Given that Okanagan Lake is downstream of the study area, it will act as a natural boundary condition for the
PCSWMM models. According to AE (2019), Okanagan Lake levels were their highest ever recorded and achieved
an elevation of 343.51 (CGVD2013 datum) on June 8, 2017. Although this elevation was significant, no joint
probability analysis was conducted to determine the likelihoods of very high Okanagan Lake levels coupled with
very high flood flows in Mill Creek. The provided HEC-RAS model uses the 5-year return period water level of
342.91 m as the boundary condition. The present study will adopt this value for all Mill Creek flood scenarios, but a
discussion regarding results of a separate model run which included the 2017 lake level is given in Section 6.4.2.
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4. Field Reconnaissance

On September 17, 2019, AECOM visited Mill Creek to assess its main channel, the floodplain areas, and key
hydraulic structures along the creek within the study limits. Three AECOM staff attended the visit along with two
City of Kelowna staff. Specific points of interest that were observed were the dikes west of Adams Road in the
North Industrial Area, the Mill Creek diversion to Mission Creek, a number of culvert and bridge crossings, as well
as previously effected areas near Okanagan Lake. See Appendix A for a summary report of the filed visit.
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5. PCSWMM Model Development

5.1 Model Setup

511 Model Structure

The Mill Creek basin within the City of Kelowna is heavily urbanized and is prone to significant amounts of flooding.
Due to the relatively small channel capacity and the large freshet flow conditions that can arise in the uplands of the
watershed, Mill Creek may overtop and flood the urban areas. Complicating this problem is the fact that several
stormwater outfalls also discharge into Mill Creek. When Mill Creek water levels increase, surcharging is
experienced by the underground stormwater infrastructure making large parts of the City susceptible to flooding
under even small rainfall events. The interconnectivity between the open channel of Mill Creek and the
underground stormwater infrastructure and the need to understand the hydraulic factors contributing to urban
flooding is one of the reasons why an integrated dual-drainage (major and minor systems) model is needed. That
is T a model capable of dynamically simulating the hydraulic conditions within the Cityis stormwater network directly
connected to Mill Creek via outfalls.

The use of the hydrologic and hydraulic modelling software program PCSWMM was determined to be an
acceptable compromise between model performance, intended use, and price. With PCSWMM, the interplay of
creek hydraulics and the underground stormwater network will be investigated. In addition, to account for the great
complexity of flood flows in an urban environment, a coupled 1D-2D model has been developed. This ability to
examine in more detail the hydraulic characteristics of the basin comes with some trade-offs. It requires a balance
of computation time and level of detail. Models of this type, with 2D domains, significantly increase the
computational requirements of the computer running the model. These runtimes are directly related to the 2D
mesh resolution which will be discussed in more detail below. To balance the need for accurate flood mapping and
to provide for a tool that also allows for examining the stormwater network as a whole, two models were developed.

Alongside this integrated major-minor stormwater model, a second PCSWMM model was developed to study the
effects of flooding caused only by the overtopping of Mill Creek. The decision to split the work into two models
came as a result of inefficiencies in the integrated model. These inefficiencies stem directly from the creation of the
2D mesh which represents the domain of overland flooding. More on how this mesh is developed will be discussed
below; however, it was because of increasingly long runtimes of the integrated model that the need for a Mill Creek-
only model was realized. The benefit of having two separate models is that the creek-only model, with a smaller
overland area being studied, can have a finer mesh resolution and the hydraulics of the flood can be more
accurately modelled. It is this model which will provide for flood depth and hazard maps, and the integrated model,
covering a larger overland area with a lower-resolution mesh, will be used as the main stormwater model which can
be used to test what-if flooding scenarios and identify areas of the City whose stormwater networks are the most
prone to flooding.

5.1.1.1 Coupled 1D-2D Modelling

Within a traditional 1D SWMM model, pipes and open channels are modelled as conduits with breaks in geometry
or hydraulic conditions represented at junctions (manholes, catchbasins, ponds, outfalls, changes in cross-section,
etc.). These types of models are difficult to estimate extents of flooding and hazard levels due to the necessity of
1D models to have flow paths pre-defined by the modeller given the topographic data available. This can lead to
potential inconsistencies in a large model and large degrees of uncertainty given the branching flow paths most
streets afford, as well as the low relief of the City of Kelowna as you approach Okanagan Lake. The overland flow
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paths which must be assumed to be constant for all flooding events may, in fact, differ from one flood event to
another. Furthermore, a 1D model does not give spatial variation in velocity since this data can only be estimated
along the conduits which have been defined as flow paths.

Given the above deficiencies of a 1D model for this application, a coupled 1D-2D model was accepted as the most
accurate way to model overland flooding. In a 1D-2D model, the underground stormwater conduits and main
channel of Mill Creek remain 1D elements; however, the high-resolution LIiDAR data is leveraged to provide the
modeller with the ability to represent overland flow in two-dimensions. In this way, when Mill Creek spills its banks
and underground stormwater infrastructure surcharges into the streets, the 2D computational domain allows for the
flooding waters to flow over land and in whichever direction gravity takes it. No assumptions are needed with
respect to flow paths and the benefit of high-resolution LIDAR data can truly be utilized. As well with 2D modelling,
spatial data such as depth and velocity can easily be extracted from whichever part of the flooded area is of interest
to develop hazard maps and identify zones of interest or concern.

As there are many benefits to utilizing the 2D components of stormwater models such as PCSWMM, there are
some drawbacks that need to be addressed throughout the model-building process. These include compromising
between reasonable model runtimes and the spatial resolution of results. Some of the optimization parameters are
a function of the duration of design storm events and some are a function of 2D domain resolution. The hydrologic
component of the model will be discussed in more detail below. This section will concern itself with the generation
of model geometry, the computational mesh, and the inclusion of available spatial data.

5.1.1.2 Model Extents

The focus of this study is Mill Creek and its related stormwater network within the City of Kelowna. An earlier HEC-
RAS model recently updated with new geometry represents the limit of available data and the ultimate extents of
the current models. These extents begin approximately 35 m upstream of Spencer Road and terminate at
Okanagan Lake downstream.

The integrated stormwater model is the larger of the two models developed because it includes much of the City of
Kelownals underground stormwater infrastructure. Nearly 2400 stormwater conduits are included in the model,
representing almost a quarter of the Cityts total stormwater network (from the Cityis GIS database). As will be
described in the section below, the size of the area serviced by these utilities necessitates a very large 2D
computational domain. As the computational mesh gets larger, the mesh resolution needs to be lowered in order to
maintain computational efficiency.

Pipes which were directly connected to Mill Creek or in very close proximity were included in the integrated model.
Those pipes which were not connected and removed from the model are considered to have very limited impact on
overland flooding. It was noticed that in certain parts of the Cityis network, GIS-based information was not
available. This was determined by inspecting the location of catchbasins in the GIS database and realizing that
they did not appear to outlet into any stormwater pipe. These areas typically existed far enough from Mill Creek
that their omission likely has little impact on the results of the flooding extent. Nonetheless, as this model is utilized
in the future, it is expected that some of these areas can be filled-in with the required data by field survey or a more
detailed look at the Cityis record drawings that have not yet been translated into GIS features. Other potential GIS
data that was not included in the model was any stormwater infrastructure along Highway 97. It is presently
uncertain as to what infrastructure exists under the highway, but the area covered by the highway which contributes
to runoff is still captured by a subcatchment and routed to the nearest stormwater manhole or, potentially, creek
node. This is conservative, since actual runoff would enter a storm pipe and then into the creek or other storm
network. Future updates to the model should take this potential stormwater infrastructure into account.
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Given that Mill Creek provides an outlet for much of the Cityis stormwater network, certain elements were simplified
at the extremities of the watershed in order optimize the model for itis intended function; to examine the hydraulic
interaction of the underground network within Mill Creek, particularly during periods of flood events. This
simplification is mostly confined to four areas; the first area being the subcatchments around Fascieux Creek and
Munson Pond. These areas are a significant distance away from Mill Creek itself; however, stormwater pipes near
Mill Creek are designed to spill water into the networks which run south towards Fascieux Creek and eventually into
Okanagan Lake. Fascieux Creek and the stormwater network that connects it to Mill Creek was added to the
model but the subcatchments were broadly delineated at a low level of detail, they were simply needed to account
for inflow to the creek which may provide boundary conditions for the inflows spilling over from closer to Mill Creek.

The Gopher Creek subcatchment and the Rutland neighbourhood was simplified to focus on flows that route into
the Gopher Creek diversion, a 450 mm to 900 mm storm sewer that takes overland inflows from Gopher Creek at
Springfield Road and from portions of the Rutland neighbourhood and outlets at Chichester Wetland. The Gopher
Creek subcatchment is an important inflow point that discharges towards Mill Creek and therefore it was included in
the model. However, the need for simplification of the storm network in this area was to limit the extent of the 2D
mesh.

Another area with contributions to Mill Creek inflows is from the hills in the Tower Ranch area. Overland flow paths
and estimates of the two stormwater ponds were added to the model to provide for flow routing from these
subcatchments towards Mill Creek. Finally, the fourth area which was simplified because of its proximity to Mill
Creek was the developed area West of Kelowna International Airport. A single storm pipe network was added to
the model to route runoff from the developed area towards Mill Creek.
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https://www2.gov.bc.ca/gov/content/data/geographic-data-services/georeferencing/geoid-model-data
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