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The Edson Flood Study was initiated by Alberta Environment and Protected Areas (EPA) under the provincial 
Flood Hazard Identification Program (FHIP). Kerr Wood Leidal Associates Ltd. (KWL) was retained by EPA to 
identify and assess riverine flood hazards along Bench, Wase, and Poplar creeks within the Town of Edson and 
the surrounding Yellowhead County.  

The Edson Flood Study comprises five major components: Survey and Base Data Collection, Open Water 
Hydrology Assessment, Open Water Hydraulic Modelling, Open Water Flood Inundation Mapping, and Design 
Flood Hazard Mapping. The work associated with all five components are summarized in this report and 
its appendices. 

The primary purpose of collecting survey and base data is to facilitate the hydraulic modelling and flood mapping. 
Cross sections, totalling 357, were surveyed along the study reaches for each creek and used to augment a 
digital terrain model (DTM) based on 2024 LiDAR data. Survey data was also collected for 27 bridges and 29 
culverts in the study area, a summary of which is presented in Appendix A (Selected Survey & Base Data).  

The estimation of peak flow rates for the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 500-, 750-, and 1,000-
year flood frequencies for Bench, Wase, and Poplar creeks is described in the Open Water Hydrology 
Assessment (Appendix B). No streamflow gauges are present within the flood mapping study area, so the flood 
frequencies were estimated through a combination of regional flood frequency analysis (RFFA) and 
deterministic modelling using  (USACE) Hydrologic Engineering Centre  
Hydrologic Modelling System (HEC-HMS) software. 

A two-dimensional (2D) hydraulic model was developed using the USACE Hydrologic Engineering Centre  
River Analysis System (HEC-RAS) software to assess flooding in the study area associated with each of the 
above flood scenarios. A composite digital terrain model (DTM) was created using the surveyed creek 
bathymetry and 2024 LiDAR terrain data. Surveyed bridge and culvert measurements were used to incorporate 
these hydraulic structures into the model. The model was calibrated using highwater marks (HWM) from the 
June 2023 flood event.  

Modelled water surface elevations (WSE) are provided graphically and in tabular format in Appendix C (Open 
Water Flood Frequency Profiles) and Appendix D (Open Water Flood Frequency WSE Tables), respectively. 
The sensitivity of the hydraulic model to changes in channel and floodplain roughness as well as downstream 
boundary conditions was assessed, with results presented in the report and supporting tables in Appendix E 
(Hydraulic Model Sensitivity Analysis Inundation Width Tables). Flood inundation maps were produced for each 
of the above noted flood scenarios and are presented together in a single Open Water Flood Inundation Map 
Library which is provided in Appendix F. Within the study area, flooding is expected to begin impacting 
properties and infrastructure at levels above the 10-year flood. Widespread overtopping of roads due to Wase 
Creek flooding begins at the 20-year flood. Overall, significant flooding impacts due to flooding from all three 
creeks are expected by the 50- to 75-year flood level, with the overtopping of Highway 16 in multiple locations at 
levels above the 100-year flood.  

The Open Water Design Flood Profile in Appendix G shows the 100-year water levels along each of the creeks. 
The flood hazard identification criteria used to determine floodway boundaries are presented in tabular format 
and graphically in Appendix H (Floodway Determination Criteria Tables) and Appendix I (Floodway Criteria 
Maps). These tables and maps document the rationale behind the Flood Hazard Maps (Appendix J), which 
identify the area flooded for the 100-year open water design flood, divided into floodway and flood fringe zones. 
The floodway typically represents the area of highest hazard where flows are deepest, fastest, and most 
destructive during the 100-year design flood. Areas of deeper or faster moving water outside of the floodway, 
but within the flood fringe, are identified as high hazard flood fringe areas. 
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The Edson Flood Study was prepared by Kerr Wood Leidal Associates Ltd. for the Government of Alberta under 
the provincial Flood Hazard Identification Program, the goals of which include enhancement of public safety and 
reduction of future flood damages through the identification of river and flood hazards. The study was co-funded 
by the Government of Canada through the federal Flood Hazard Identification and Mapping Program. 

Project management was provided by Ms. Deighen Blakely. Hydrological tasks were led by Mr. David Roche, 
with support from Mr. Bill Zhao and Mr. Jack Dietze. Hydraulic modeling was led by Dr. Hua Zhang with support 
from Ms. Caitlin Cain, Mr. Graham Waugh, and Mr. Jack Dietze. GIS tasks were led by Mr. Ryan Taylor with 
support from Mr. Tyler Romans. Field studies were completed by Mr. Andrew Hill with support from Mr. Jack 
Dietze, Mr. Alexander Lyford, Mr. Evan Perdue, and Mr. Tom Claxton. Mr. Mark Chiarandini reviewed the 
Survey & Base Data Collection component.  

The authors express their special thanks to Ms. Jane Eaket, project manager for Alberta Environment and 
Protected Areas, who provided overall study management, background data, and technical guidance.  
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1.

1.1 Study Background 
In September 2024, Alberta Environment and Protected Areas (EPA) retained Kerr Wood Leidal and 
Associates Ltd. (KWL) to identify and assess riverine flood hazards along Bench, Wase, and Poplar 
creeks within the Town of Edson and the surrounding Yellowhead County. The Edson Flood Study was 
initiated under the provincial Flood Hazard Identification Program (FHIP). The results from this study are 
intended to support emergency response planning, inform local infrastructure design, and support long-
term development planning and regulation.  

1.2 Study Objectives 
The primary objectives of this study are to provide the necessary flood maps to assist all levels of 
government and the public in forming effective flood mitigation strategies, planning flood mitigation 
infrastructure, and informing local development decisions. 

This study was completed in accordance with the FHIP Technical Guidelines (EPA, 2022). This report 
presents the methodology and results of the flood study that includes the following major tasks: 

Field work and survey data collection, including procedures and methodology, equipment used, and
details on what was surveyed (Section 2).

Open water hydrological analysis (Section 3) that includes the estimation of flow frequencies for the
2-year to the 1,000-year floods. This is outlined in greater detail in the Open Water Hydrology
Memorandum (Appendix B).

Hydraulic analysis, including the setup, calibration, validation, and sensitivity analysis of the 2D
hydraulic model (Section 0).

Flood mapping, including flood inundation mapping (Section 5), as well as flood hazard identification
and mapping (Section 6).

Discussion of potential impacts of climate change on flood hazards in the study basin (Section 7).DRAFT
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1.3 Study Area & Reach 
The Town of Edson is located about 200 kilometers west of Edmonton, situated in the southwestern part 
of the Athabasca Basin. The Canadian National Railway (CN Rail) mainline and Highway 16 both pass 
through the community. Bench Creek and Poplar Creek cross under both the CN Rail and Highway 16, 
while Wase Creek crosses under Highway 16. The general domain for hydraulic modeling and flood 
mapping is presented in Figure 1-1. 

The study reaches for flood mapping includes approximately 25 km of Bench Creek, 4 km of Wase 
Creek, and 3 km of Poplar Creek, as described below: 

Bench Creek as it flows eastward from Range Road 180 (NW 19-53-17-W5M) through the Town of
Edson and past Township Road 534 to SE 25-53-17-W5M.

Wase Creek as it flows southward from Township Road 534 (NE 21-53-17-W5M) to the CN Rail
where the channel has been realigned eastward to Poplar Creek.

Poplar Creek as it flows southward from Highway 748 (NW 22-53-17-W5M) past Highway 16 to the
confluence with Bench Creek.

The headwaters of Bench, Wase, and Poplar creeks have elevations in the range of 970 m, 950 m, and 
955 m, respectively, with the lowest downstream elevation along Bench Creek being 872 m. Within the 
study area, Bench Creek has an average channel slope of approximately 0.3%, while Wase and Poplar 
creeks are noticeably steeper with average channel slopes of 0.9% and 1.1%, respectively. 
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2.
Accurate geospatial and hydrometric data forms the basis of high-quality hydraulic models and flood
maps. For the Edson Flood Study, this data was obtained from the following sources:

a detailed field program (survey data, hydraulic structure measurements, and flow measurements);

EPA (digital terrain model (DTM) based on light detection and ranging (LiDAR) as well as highwater
marks [HWM] from the June 2023 flood event); and

publicly available databases (administrative, DTM, land cover, and transportation geographic
information system (GIS) layers).

A map showing the surveyed cross-sections, flow measurement locations, June 2023 HWMs, and 
hydraulic structures is presented in Appendix A. 

2.1 Digital Terrain Model 
The following DTMs supported modeling and mapping for the study: 

LiDAR-derived DTM of the study area procured by EPA in spring 2024; and
Canadian Digital Elevation Model (CDEM) covering the upper Bench Creek basin (NRCan, 2011).

2.2 Aerial Imagery 
Satellite imagery of the study area at 0.31 m resolution was sourced through ArcGIS and used for all 
maps (ESRI, 2025). 

2.3 Survey Procedures & Methods 
The survey program was completed by KWL staff between 19 September and 2 October 2024 and 
included: 

the survey of channel cross sections along all three creeks;
the survey and measurement of hydraulic structures (bridges and culverts);
the survey of non-dedicated flood control structures (defined in Section 2.6);
the survey of Alberta Survey Control Monuments (ASCM) within the study area; and
streamflow measurements at two locations on Bench Creek.

2.3.1 Alberta Survey Control Monuments 

Five Alberta Survey Control Monuments (ASCMs) specified by EPA were used to verify the project 
reference frame and verify the project LiDAR data: 82578, 127720, 192492, 198481, and 200089. 
Three additional ASCMs were also surveyed for project quality control (151035, 138859, and 260505). 
At minimum, one ASCM was tied into at the beginning and end of every survey day to ensure 
consistency and reliability. 
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2.3.2 Survey Datums 

Survey data was collected in the Alberta-specific 3-Degree Transverse Mercator Projection with the 
Central Meridian of 111° (3TM 111) using the horizontal North American Datum of 1983, Epoch 2002 
(NAD83 (CSRS, Epoch 2002)) and the Canadian Geodetic Vertical Datum of 1928 (CGVD28). 
Orthometric elevations were calculated using the HTv2.0 (2002) hybrid geoid model. 

2.3.3 Survey Equipment 

The following survey equipment was used for the project. 

Real-Time Kinematic Global Navigation Satellite System 

Trimble R8 Model 3 and R12i Real-Time Kinematic (RTK) rover units were used to conduct most of the 
survey. Both units operated on the Can-Net Virtual Reference Station Network 3.0. Can-Net, owned by 
Cansel Group, operates a base station located in the centre of the Town of Edson.  

The minimum reported accuracy of Can-Net is within 24 mm horizontally and 50 mm vertically. Accuracy 
improves with proximity to a base station, with reported horizontal and vertical accuracy being ±10 mm 
at the base station and decreasing to ±20 mm at a distance of 10 km from the base station. The entire 
study reach was within 10 km of the Edson Can-Net base station and thus the expected horizontal and 
vertical accuracy of the survey is between ±10 mm and ±20 mm. The R8 Model 3 and R12i rover units 
were paired to TSC3 and TSC5 survey controllers, both operating on Trimble Access software. Trimble 
Access monitors the integrity of the Global Navigation Satellite System (GNSS) solution throughout the 
survey to ensure accuracy is maintained. 

Total Station 

A Trimble total station was used to survey cross sections and portions of bridges and 
culverts where the RTK Rover units had weak GPS satellite reception due to dense tree cover and 
overhead structures. The accuracy of the total station survey is comparable to those listed for the RTK 
equipment, as it relies on the same base station connection.  

2.4 Cross Sections & Bathymetry 
Cross section locations were selected to efficiently represent the varied channel characteristics of 
Bench, Wase, and Poplar creeks throughout the study reaches. Factors influencing cross section 
placement include changes to channel pattern, width, and slope, as well as the presence of 
confluences, bridges, culverts, or other irregularities. 

Prior to the field program, a shapefile containing proposed cross section locations, including cross 
sections upstream and downstream of hydraulic structures, was produced as a guide for the survey 
crew. Table 2-1 and Table 2-2 summarize the cross sections surveyed on each of the creek reaches in 
the study area. Reaches are bounded by study area boundaries and confluences.  

The primary objective of surveying the creek cross sections was to define the channel bed and bank 
geometry. Care was taken to ensure that survey points were taken at the top and bottom of both banks, 
the edge of water, and key inflection points along the cross section. A small portion of overbank 
floodplain at each cross section was also surveyed to provide overlap with the LiDAR DTM supplied by 
EPA. Quality assurance checks confirmed agreement between ground survey points and the 
corresponding DTM.  
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Each recorded survey data point includes Northing and Easting coordinate positions, ground (or 
channel bed) elevation, and water surface elevation (WSE) where present. Each survey point was 
assigned a description code, and where necessary, additional information as such as height of 
vegetation or sediment type. Channel cross sections were surveyed perpendicular to the channel.  

Table 2-1: Creek Reach Details 

Reach Upstream Extent Downstream Extent 
Reach Length 

(km) 

Upper Bench Creek Range Road 180 Confluence with Poplar Creek 18 

Lower Bench Creek Confluence with Poplar Creek Downstream of Highway 748 7.1 

Wase Creek Township Road 534 Confluence with Poplar Creek 4.4 

Upper Poplar Creek Highway 748 Confluence with Wase Creek 2.6 

Lower Poplar Creek Confluence with Wase Creek Confluence with Bench Creek 0.63 

Table 2-2: Cross Section Survey Details 

Reach # Cross Sections 
Average 

Spacing (m) 
Minimum 

Spacing (m) 
Maximum 

Spacing (m) 

Upper Bench Creek 191 95 2.5 250 

Lower Bench Creek 78 91 5.8 230 

Wase Creek 56 78 27 160 

Upper Poplar Creek 27 96 17 150 

Lower Poplar Creek 5 130 20 240 

2.5 Hydraulic Structures 
All hydraulic structures on Bench, Wase, and Poplar creeks within the study area were surveyed during 
the field program. This includes traffic, rail, and pedestrian bridges and culverts. Critical structural 
elements such as road crowns, as well as culvert and bridge dimensions, were subject to a rigorous 
survey process, including duplicate measurements.  

Hydraulic structures were surveyed via total station, GPS rover, or a combination of the two. The GPS 
unit was used to collect structural data where satellite reception was available. Photographs of each 
bridge and culvert, with geolocation and other relevant metadata, were obtained during the field 
program. A cross section was surveyed immediately upstream and downstream of each bridge or 
culvert. Where bank armoring or other unique features existed at bridges or culverts; additional data 
points were obtained to capture key elevations and dimensions. Photographs and geometry details for 
each structure are presented in Appendix A. 
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2.5.1 Bridges 

The following data was collected for each bridge: 

length of span (corner points, abutment to abutment);
width of bridge (corner points, outside to outside);
top of curb or solid guard rail elevations (upstream and downstream sides);
low chord elevations (upstream and downstream sides);
number and width of piers;
location of piers and distance of each pier from the abutment;
type of piers (i.e. concrete, steel pile, wood, etc.);
shape of pier (i.e. round nose, wedge shape, etc.); and
top of roadway profile.

Table 2-3 provides an overview of all relevant bridges in the study area. 

Table 2-3: Bridge Survey Details 

No. Creek Description 
Crossing 

Type 
No. of 
Spans 

Bridge File No. 
(if applicable) 

1 Bench 63rd Street Public Road 1 75766 

2 Bench 4th Avenue (Highway 16) Public Road 1 72123 

3 Bench Galloway Station Museum Trail Pedestrian 1 N/A 

41 Bench CN Rail Railway 3 N/A 

5 Bench Private access west of 54th Street Private 1 N/A 

6 Bench 54th Street Public Road 1 74695 

7 Bench Private access east of 54th Street Private 1 N/A 

8 Bench Private access east of landfill Private 1 N/A 

9 Bench Private access west of Range Road 172 Private 1 N/A 

10 Bench Farm access road Private 1 N/A 

11 Bench Golf course path Private 1 N/A 

12 Bench Golf course path Private 1 N/A 

13 Bench Golf course path Private 1 N/A 

14 Bench Golf course path Private 1 N/A 

15 Bench Golf course path Private 1 N/A 

16 Bench Golf course path Private 1 N/A 

17 Bench Golf course path Private 1 N/A 

18 Bench Golf course path Private 1 N/A 

19 Bench Golf course path Private 1 N/A 

20 Bench Golf course path Private 1 N/A 

21 Wase Trail north of 10th Avenue cul-de-sac Pedestrian 1 N/A 

22 Wase Parkland Lodge Private 1 N/A 

232 Poplar 
Trail northwest of 43rd Street & 10th 
Avenue 

Pedestrian 1 N/A 
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No. Creek Description 
Crossing 

Type 
No. of 
Spans 

Bridge File No. 
(if applicable) 

24 Poplar Trail north of 8th Avenue cul-de-sac Pedestrian 1 N/A 

25 Poplar Trail west of 8th Avenue cul-de-sac Pedestrian 1 N/A 

26 Poplar Trail north of 6th Avenue Pedestrian 1 N/A 

27 Poplar 
Trail northwest of 4th Avenue 
cul-de-sac 

Pedestrian 1 N/A 

Notes: 
1. The structural components of the active CN Rail bridge on Bench Creek were not surveyed due to access restriction.

Geometry was estimated using measurements from the DEM, satellite imagery, and photographs of the bridge.
2. The foot bridge on Poplar Creek northwest of 43rd Street & 10th Avenue was not identified during the field program.

Information provided by the Town of Edson confirmed that this structure has the same construction as the downstream
foot bridge, which was surveyed. Bridge geometry was based on this downstream bridge, site specific photographs, and
DTM.

2.5.1 Culverts 

The following data was collected for each culvert: 

culvert type (i.e. concrete, CMP, etc.);

culvert shape (i.e. round, arch, rectangular, etc.);

entrance condition (i.e. projecting from fill, mitered to conform to slope, head wall with square or
bevel end, etc.);

culvert dimensions and barrel length;

upstream and downstream inverts; and

top of roadway profile.

Table 2-4 provides an overview of all the relevant culverts in the study area. 

Table 2-4: Culvert Survey Details 

No. Creek Description 
Crossing 

Type 
No. of 

Barrels 
Bridge File No. 
(if applicable) 

1 Bench Range Road 180 Public Road 1 73399 

2 Bench Range Road 180 crossroad Public Road 1 N/A 

3 Bench 56th Street & 6th Avenue Public Road 1 78954 

4 Bench 2nd Avenue (Highway 16) Public Road 1 78680 

5 Bench 1st Avenue Pedestrian 1 N/A 

6 Bench Range Road 172 Public Road 1 73050 

7 Bench 25th Street (Range Road 171) Public Road 1 70506 

8 Bench Highway 16 Public Road 1 13598 

9 Bench Township Road 534 Public Road 1 9883 

10 Wase Highway 748 (Township Road 534) Public Road 1 79694 

11 Wase Edson Drive Public Road 1 N/A 

12 Wase 12th Avenue Public Road 1 N/A 
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No. Creek Description 
Crossing 

Type 
No. of 

Barrels 
Bridge File No. 
(if applicable) 

13 Wase 9th Avenue Public Road 3 N/A 

14 Wase 7th Avenue alley Public Road 2 N/A 

15 Wase 6th Avenue Public Road 2 N/A 

16 Wase 5th Avenue Public Road 2 N/A 

17 Wase 4th Avenue (Highway 16) Public Road 1 N/A 

18 Wase 3rd Avenue Public Road 1 N/A 

19 Wase 2nd Avenue (Highway 16) Public Road 1 N/A 

20 Wase Private Access off 48th Street Private 1 N/A 

21 Wase Private Access adjacent to CN Rail Private 1 N/A 

22 Wase Highway 16 Public Road 1 77315 

23 Poplar Highway 748 (Township Road 534) Public Road 1 N/A 

24 Poplar ATCO pipeline Private 1 N/A 

25 Poplar 6th Avenue Public Road 1 N/A 

26 Poplar 2nd Avenue/ 40th Street Public Road 1 9920 

27 Poplar CN Rail Railway 1 N/A 

28 Poplar 1st Avenue Public Road 1 73784 

29 Poplar Highway 16 Public Road 1 511 

2.6 Flood Control Structures 
Flood control structures (e.g. berms, dikes, or flood walls) are permanent barriers or 
engineered systems that keep water from entering and flooding an area  Some 
infrastructure, like road and rail embankments, have the potential to affect stream hydraulics and block 
water from parts of the floodplain; however, they are not typically considered dedicated flood control 
structures. Railway embankments running parallel to a stream along the edge of a valley wall are 
typically assumed to be permeable and not considered to perform as flood control structures. 

Based on the information provided by EPA and local authorities, no dedicated flood control structures 
exist in the study area.  DRAFT
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2.7 Other Features 

2.7.1 Streamflow Measurements 

Streamflow data coupled with surveyed WSEs are valuable for calibration of hydraulic models. Ideally, 
the data is from a flood event, or at least moderately high flow. During the field program, Bench Creek 
was flowing at low flow (i.e. baseflow) conditions with no recent rainfall. Nonetheless, two open channel 
flow measurements were taken along Bench Creek to support hydraulic model calibration. 

Flow measurements were performed with a Sontek Flowtracker Model 2 acoustic Doppler velocimeter 
(ADV) unit using the mid-section method. In line with best practices, a minimum of 20 measurement 
panels were made along each transect, ensuring that no panel contained more than 10 percent of the 
total flow. Transect locations were chosen to ensure consistent flow across the channel, with no eddies 
or debris causing disturbances. 

The measurements were taken upstream and downstream of the Town of Edson. The upper 
measurement location was just downstream of the 63rd Street bridge, while the lower measurement 
location was just downstream of the Edson Golf Club, before the confluence with Poplar Creek.  
Table 2-5 summarizes the flow measurements. The measured flow rates of 0.012 and 0.022 m3/s were 
significantly below the 1:2 flood of 5.22 m3/s. At this low flow rate, the conditions are not representative 
of the channel roughness that would be experienced during flood conditions. This significantly limits the 
usefulness of the streamflow data for hydraulic model calibration (see Section 4.3.2 for further 
discussion).  

Table 2-5: Bench Creek Streamflow Measurements 

Approximate Location Date & Time (MDT) Measured Flow (m3/s) 

Edson Golf Club 26 September 2024 07:13 0.022 

63rd Street bridge 27 September 2024 07:30 0.012 

2.7.2 Highwater Mark Data 

EPA provided HWM information gathered after the June 2023 flood. This included survey points and 
photographs of flood debris at three locations in the study area: (1) Bench Creek near the 4th Avenue 
bridge, (2) Bench Creek near the 2nd Avenue culvert, and (3) Wase Creek near 1st Avenue.  

2.7.3 Base Mapping Features 

The following data sets were acquired or developed to facilitate hydraulic modelling and flood mapping 
for the study: 

Administrative  municipal boundaries from Altalis Base Features;

Land Cover  land-use and land-cover (LULC) classification of Alberta dataset (Chowdhury, 2021);

Transportation  road and rail alignments from National Road Network and National Railway
Network, respectively; and

Hydrography  manually digitized creek alignments based on Google satellite imagery and the
LiDAR-derived DTM.
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3.

3.1 Flooding History 

3.1.1 General Information 

Historical flood data and previous studies provide important context for flood mapping projects. There 
have been numerous open water floods documented in and around the Town of Edson, going back to 
1954 and as recently as 2024. No ice jam floods are recorded in the study area. Available details on 
past major floods are presented below. 

3.1.2 Open Water Floods 

Open water flooding in the study area is summarized in Table 3-1 and described in further detail in 
Appendix B. 

3.1.3 Ice Jam Floods 

No ice jam floods have been recorded in the study area. 
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Table 3-1: Open Water Flood History

Date
72-hour Rainfall

Depth (mm)
24-hour Rainfall

Depth (mm)
Peak Flow Rate (m3/s) Comments

4-6 June 1954 >85 -
Bench Creek at Highway 16, downstream of Edson:

14.2 m3/s (reported estimate)

The hydrotechnical file history for Bridge File (BF) 13598 (Highway 16 over Bench Creek) includes a photo printed in a 
local newspaper showing the road surface overtopped in 1954. The hydrotechnical file history for BF 70506 (Range Road 
171 over Bench Creek) notes that several structures on Bench Creek washed out during the 1954 event.

7-9 July 1965 125.8 68.6
Bench Creek at Highway 16, downstream of Edson:

20.4 m3/s (reported estimate)
The road surface of Range Road 171, which is located immediately upstream of Highway 16, was reportedly overtopped 
by Bench Creek during the 1965 flood event (BF 70506). 

11 July 1974 - 59.4
Bench Creek at Highway 16, downstream of Edson:

22.7 m3/s (reported estimate)
Flow rate reported in hydrotechnical file history for BF 13598 (Highway 16 over Bench Creek). 

17 July 1986 - 72.7 unknown

July 1986, with the 
highest concentration falling about 60 km southwest of Edson. A rapid rise in water levels and extensive damage in 
floodplain areas were experienced along the McLeod (of which Bench Creek is a primary tributary), Pembina, Athabasca, 
and North Saskatchewan Rivers. No flood damage was reported in Edson, but the event remains hydrologically relevant.

29 August 2002 - 20 unknown

As reported by the Athabasca River Basins Feasibility Study (IBI, 2014), a 29 August 2002 flood event inundated several 
road intersections along Bench and Wase creeks, as well as basements adjacent to Bench, Wase, and Poplar creeks. The 

Debris blockages at structures and beaver damming on each 
of the three creeks may have contributed to increased flooding despite the relatively moderate rainfall depth.

18-20 June 2023 >125 88.8

Bench Creek at Highway 16, downstream of Edson: 
25.6 m3/s (modelled estimate)

Wase Creek upstream of Poplar Creek confluence:
3.53 m3/s (modelled estimate)

A local state of emergency was declared on 19 June 2023 following a significant rainfall event. Based on published rainfall 
data for the ECCC Edson Climate station, the event was in the realm of a 100-year storm. High flows were experienced on 
Bench, Wase, and Poplar creeks, inundating large areas of Edson, including basements and roadways. Multiple hydraulic 
structures are reported to have been blocked by debris, which exacerbated flood levels. 

Compared to the 1986 rainfall event, this event had relatively low antecedent soil moisture conditions (Government of 
Alberta, 2023).

Following the flood event, EPA surveyed highwater marks (HWM) along Bench and Wase creeks.

Peak flow rates have been estimated using the hydrologic model created as part of the current study, with recorded rainfall 
data and antecedent moisture conditions. 

4 August 2024 - 43.3 unknown

Just over a year after the 2023 flood, another flood occurred, including flooding and bank erosion at several locations on 
Wase and Poplar creeks, although not to the extent of the 2023 flood. Culvert and stormwater blockages caused by fallen 
branches and leaves knocked down by heavy winds during the storm were primary contributors to flooding. Bench Creek 
also experienced high flows, but no flooding was reported along its banks.DRAFT
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3.2 Open Water Flood Frequency Analysis 
The objective of the open water hydrology assessment was to estimate thirteen flood frequencies for the 
three creeks in the study area. The full details of the hydrologic analysis are presented in the Open 
Water Hydrology Memorandum (Appendix B).  

3.2.1 Flood Frequency Estimates 

Estimated peak flow rates across a range flood frequencies for each of the three creeks are provided in 
Table 3-2. These flow rates are intended for use as steady flow inputs at the upstream boundary of 
each creek within the 2D hydraulic model.  

Table 3-2: Recommended flood frequency estimates 

Return Period (Years) 
Instantaneous Maximum Flow (m3/s) 

Bench Creek Wase Creek Poplar Creek 
2 5.22 1.14 1.08 
5 10.8 2.54 2.37 
10 16.4 4.09 3.77 
20 23.5 6.15 5.45 
35 28.3 7.44 6.54 
50 34.1 9.18 8.03 
75 38.3 10.3 9.04 

100 43.2 11.8 10.5 
200 57.1 15.5 13.7 
350 76.3 20.6 17.9 
500 81.8 22.0 19.2 
750 95.1 25.4 22.1 

1,000 105 27.9 24.2 

3.2.1 Comparison to Previous Studies 

While no previous flood studies have been completed in the study area, several hydrotechnical reports 
were available for crossings along Bench Creek and Wase Creek. Table 3-3 summarizes the reported 
100-year design flows from these reports along with the calculated unit peak flow rates based on
drainage area. The 100-year unit peak flow from these hydrotechnical reports ranged from
0.23 to 0.43 m³/s/km² along Bench Creek and 0.79 m³/s/km² for the one location on Wase Creek. The
present study found higher unit peak flow rates along both Bench and Wase creeks of 0.57 and
1.51 m³/s/km², respectively.

The differences in the unit peak flow rates are expected, as the various studies include differing flood 
record periods and methodologies. Two key differences that are expected to have contributed to the 
higher values from the present study are that:  

Previous hydrotechnical reports utilized an RFFA that included data from the WSC hydrometric
Sundance Creek Near Bickerdike  which has among the lowest unit runoff of hydrometric

stations in the region. The present study did not use data from this hydrometric station.

Previous hydrotechnical reports were completed prior to the June 2023 flood which was among the
largest flood event in the past 50 years across the region.
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Further discussion on these previous hydrotechnical studies is provided in the Open Water Hydrology 
Assessment in Appendix B.  

Table 3-3: Bench Creek design flows reported in previous bridge hydrotechnical reports 

File # 
Crossing 
Location 

Hydrotechnical 
Report Author 

Report 
Year 

Drainage 
Area 
(km2) 

100-year
Design Peak 
Flow (m3/s) 

100-year Unit
Peak Flow

(m³/s per km²) 

13589 
Bench Creek, 
Highway 16 

Unknown Unknown 79 18 0.23 

70506 
Bench Creek, 
Range Road 
171 

Unknown Unknown 79 18 0.23 

09883 
Bench Creek, 
Township Road 
534 

Assenheimer 
Consulting Ltd. 

Unknown 78 21 0.27 

72123 
Bench Creek, 
4th Avenue 

MPA 
Engineering Ltd. 

Unknown 59 23 0.39 

74695 
Bench Creek, 
54th Street 

AECOM 2009 59 25 0.42 

75766 
Bench Creek, 
63rd Street 

AECOM 2009 54 23 0.43 

85041 
Wase Creek, 
Pipeline West of 
Edson Drive 

AECOM 2009 7.6 6.0 0.79 

The hydrotechnical report from BF 70506 provides a peak flow estimate of 20.4 m3/s for the 1965 flood 
along with a recorded daily rainfall total of 68.6 mm (Table 3-4). This total daily rainfall was converted to 
a Chicago-type design storm and simulated using the HEC-HMS hydrological model. This produced a 
simulated peak flow rate of 21.5 m3/s, which closely matches the observed estimate for the event, 
supporting the recommended flow rates from this study.  

Table 3-4: Comparison of 1965 peak flow rate estimates 

Year Location 
24-hour Rainfall
Estimate (mm)

Estimated Peak Flow 
from BF 70506 (m3/s) 

Modelled Peak Flow 
using HEC-HMS (m3/s) 

1965 
Bench Creek at Range 

Road 171, just upstream 
of Highway 16 

68.6 20.4 21.5 

DRAFT

Classification: Public



Alberta Environment and Protected Areas
Edson Flood Study 

Final Report   
 

4-1

3052.029-300 

4.

4.1 Available Data 

4.1.1 Survey & Base Data 

The following data form the basis of the HEC-RAS 2D model: 

the LiDAR-derived DTM;
survey data, including channel cross sections and bathymetry, and on-stream hydraulic structures;
aerial imagery, which informed the creek channel delineation; and
streamflow measurements, which were used for low flow model validation.

4.1.2 Existing Models 

No previous flood studies have been completed for the study area; there are no existing models. 

4.1.3 Highwater Marks 

A HWM survey records the highest water levels experienced by a stream during a flood event. EPA 
surveyed HWMs at two locations on Bench Creek and one location on Wase Creek following the June 
2023 flood. Table 4-1 lists the June 2023 HWMs, which were used for the hydraulic model calibration 
(Section 4.3.2). 

Table 4-1: Summary of June 2023 HWMs 

EPA HWM Point # Site Surveyed HWM (m) 

261 Bench Creek, upstream of 4th Avenue 907.91 

28 Bench Creek, upstream of 2nd Avenue 908.10 

29 Bench Creek, upstream of 2nd Avenue 908.17 

30 Bench Creek, upstream of 2nd Avenue 908.19 

35 Wase Creek near 1st Avenue 909.17 

36 Wase Creek near 1st Avenue 909.12 

372 Wase Creek near 1st Avenue 909.06 

382 Wase Creek near 1st Avenue 909.02 

402 Wase Creek near 1st Avenue 909.15 

412 Wase Creek near 1st Avenue 909.10 

432 Wase Creek near 1st Avenue 909.22 

44 Wase Creek near 1st Avenue 909.16 
Notes: 

1. It is suspected that Point 26 may not have captured the true HWM. Photos show that the grass was mowed between the 
flood and the survey, which may have disturbed the flood debris. Photos taken during the flood show higher WSEs - in
the range of 908.00 to 908.30.

2. Points 37-38 and 40-43 are not documented with photos.
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4.1.4 Gauge Data and Rating Curves 

There are no active or discontinued hydrometric monitoring stations on Bench, Wase, or Poplar creeks. 
No other streamflow measurement data or rating curves were available for this study.  

4.1.5 Flood Photography 

Photographs taken during flood events were provided by the Town of Edson and obtained from news 
archives and social media. This includes oblique photographs of the June 1954, June 2023, and August 
2024 flood events.  

Flood photographs must be used with caution and consider the unique conditions leading to the 
flooding, as well as the timing of the photograph relative to the peak flow. For instance, debris jamming 
and culvert blockages occurred during the August 2024 flood. Meaning that photographed water levels 
may not represent open water flood conditions. Photographs from the June 2023 flood were deemed to 
be representative of open water flooding and were therefore useful for the calibration of the hydraulic 
model (Section 4.3.2).  

4.2 River & Valley Features 

4.2.1 General Description 

The study reaches of Bench, Wase, and Poplar creeks have well defined channels flowing through 
predominately forested floodplains, with some developed floodplain areas. Bench Creek meanders 
through a broad valley while Wase and Poplar creeks are situated in steeper, incised valleys.  

4.2.2 Channel Characteristics 

The channels of each of the three creeks are generally well defined, with channel bottom material 
varying from silt to large gravel and small boulders. Each is described in more detail below. 

Bench Creek meanders through forested areas from the upstream study area boundary to the 56th 
Street & 6th Avenue culvert. Downstream of 4th Avenue, it flows through a series of constructed ponds 
and manicured lawns before entering a wetland downstream of the CN Rail bridge. This wetland and 
other reaches of Bench Creek are periodically affected by beaver damming. The creek continues south 
and east through a mix of forest and agricultural lands, and then turns back to the north where it flows 
through the Edson Golf Club. It is then joined by Poplar Creek and crosses under Highway 16. From 
here to the downstream end of the study area, it flows through heavily vegetated forest and wetland. 
After the large culvert crossing at Township Road 534, the valley becomes narrower to the downstream 
end of the study reach.  

Wase Creek follows a natural, meandering path from the upstream study area boundary to Kinsmen 
Park, near 7th Avenue. Downstream of 7th Avenue, the channel has been straightened into a ditch 
generally following 48th Street. Presently, it flows to the CN Rail line where it turns east and follows a 
ditch to Poplar Creek. Topography in this area suggests that prior to the construction of the CN Rail, 
Wase Creek would have flowed south directly into Bench Creek near the Edson Golf Club.  

Poplar Creek flows through a narrow valley from the upstream study area boundary to the Edson Lions 
Park Campground near 2nd Avenue. The channel was straightened briefly at the campground but 
returns to a natural alignment downstream of 2nd Avenue where it is joined by Wase Creek. From there, 
it crosses under the CN Rail embankment via a 186 m long pipe that includes two 90-degree bends and 
changes from a diameter of 1.1 m at its entrance to 2.0 m at its outlet. Immediately downstream, it 
crosses under Highway 16 and then joins Bench Creek.  
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4.2.3 Floodplain Characteristics 

The floodplain along Bench Creek is typically composed of coniferous forest and riparian shrubs, such 
as willow and alder (Figure 4-1). The exceptions are the developed areas in the Town of Edson, 
grassed areas at the Edson Golf Club, and a couple isolated agricultural fields along the middle reach of 
Bench Creek. The floodplain along Wase Creek is also predominately forested areas but includes 
residential and commercial properties south of 6th Avenue. The floodplain of Poplar Creek is exclusively 
coniferous forest, although spill areas along the CN Rail at the east end of the Town of Edson includes 
some industrial properties. 

Figure 4-1. Shrub and forest conditions typical of overbank and floodplain areas along 
Bench Creek 

4.2.4 Anthropogenic Features 

Anthropogenic changes relevant to flooding in the study area include: 

27 bridge crossings and 29 culvert crossings (listed in Table 2-3 and Table 2-4)
Channel re-alignment of Wase Creek
Land use changes and fill within the floodplain
Town of Edson residential, commercial, and industrial areas
Edson Golf Club
Rural development outside the Town of Edson limits
CN Rail line
Town of Edson Wastewater Treatment Plant

DRAFT

Classification: Public



Alberta Environment and Protected Areas
Edson Flood Study 

Final Report   
 

4-4

3052.029-300 

4.3 Model Construction 
 

River Analysis System (HEC-RAS) computer software (version 6.6, September 2024). The program can 
operate on a one-dimensional (1D), two-dimensional (2D), or combined 1D and 2D basis; the required 
inputs differ slightly depending on the model type. For this study, a full 2D modelling approach was 
used. 

Below are a number of considerations that were taken into account when selecting a 2D model. 

The complexity of flow at confluences, in the floodplain, and at flow splitting locations due to
roadway overtopping is better handled by 2D computations, rather than trying to anticipate which
way flows will travel and setting up 1D routes in those directions.

The latest versions of HEC-RAS 2D can model bridges and culverts directly inside the 2D flow
areas using 1D calculations and equations.

The flow directions can change with increasing flows and therefore a single 1D model setup likely
would not work for the entire range of flows to be simulated.

The 2D modelling approach allows for direct detailed inundation mapping without interpolating
WSEs between cross sections. The delineated floodway will be based on depth and velocity
information, which is more accurate with a 2D model, as it calculates the results at each cell
location.

The ineffective flow areas and levees do not need to be predefined, as the computations will show
dead zones  and will find low spots for overtopping of high ground features.

Floodplain roughness is much more accurately represented by a 2D layout than with 1D cross
sections, given the potential variability of ground cover types.

4.3.1 Methodology 

For the 2D model, the basic inputs include: 

a high-resolution DTM, including detailed channel terrain;

geometry consisting of a 2D mesh and hydraulic structures; and

boundary conditions comprised of inflow at the upstream boundary and a normal depth slope at the
downstream boundary.
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Digital Terrain Model 

The terrain component of the hydraulic model is a composite surface comprised of a LiDAR-derived DTM 
of the study area (acquired by EPA in spring 2024), an interpolated channel surface based on surveyed 
cross sections, and minor localized modifications to ensure seamless integration of hydraulic structures. 

The interpolated channel surface was created using terrain tools in HEC-RAS RasMapper that allows 
for the interpolation of cross sections along a curvilinear (i.e. meandering) path. Due to the extremely 
meandering path of Bench Creek, and to a lesser extent Wase and Poplar creeks, an approach that 
allowed for smooth interpolation along a non-linear path was essential. The process is described in the 
following steps: 

Channel reach centerlines and bank lines were delineated based on the LiDAR DTM, aerial
imagery, and surveyed thalweg points.

Surveyed cross sections were linearly interpolated following the channel centreline and bounded by
the bank lines. This step is essential for retaining the natural shape of the meandering watercourse.

The resulting interpolated channel terrain was checked and adjustments were made to the
centreline and banklines as needed to ensure correct alignment with the adjacent LiDAR DTM.

ArcGIS was used to combine the channel raster surface with the LiDAR raster surface using a built-
in algorithm. This helped the edges of the surfaces align, thereby creating a realistic surface.

Due to the channel cross section spacing and variations in the thalweg slope, occasionally the 
interpolated channel bed was above the surveyed culvert invert elevations (detailed in Section 2.5.1). In 
the absence of a documented culvert blockage, the built-in terrain modification tools in HEC-RAS were 
used to locally lower the channel bed elevation to match that of the culvert. In these cases, the channel 
bed was locally lowered in the order of a few centimetres. 

2D Computational Mesh 

The computational mesh in HEC-RAS defines the area and resolution at which hydraulic calculations 
are performed. A polygon was drawn to represent the boundary of the mesh and iteratively modified to 
ensure that the inundation boundaries for all flood events did not touch the boundary of the mesh. 
The initial cell size was defined at 30 m x 30 m and then refined through multiple steps. Break lines, 
which force the mesh to align the computational cell faces along control flow features, were enforced 
along the channel centreline on all reaches, all hydraulic structures, and major roads inundated by the 
1,000-year flood.  

The mesh was refined using refinement regions to a resolution of 3 m x 3 m within the bank lines of 
Bench, Wase, and Poplar creeks, 10 m x 10 m in urban areas, and between 3 m x 3 m and 10 m x 10 m 
along hydraulic structures and major roads outside urban areas. A large undeveloped area south of 
Edson that remains dry in all flood scenarios, was assigned a mesh size of 200 m x 200 m to improve 
model run times. Since Bench, Wase, and Poplar creeks are small, meandering creeks, the near repeat 
function was used to help transition the fine mesh of the refinement regions outward into the coarser 
mesh. 
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Hydraulic Structures 

The model includes 27 bridges and 29 culverts, as summarized in Table 2-3 and Table 2-4, 
respectively. As outlined in Section 2.5, detailed data on bridge and culvert location, alignment, 
elevation, and other characteristics was collected as part of the survey program. Computation of 
overtopping flow at hydraulic structures was performed using the standard weir method. Weir lengths 
were set based on site specific terrain and roadway and bridge deck profiles. 

4.3.2 Model Calibration 

Hydraulic model calibration involves adjusting model parameters to reproduce recorded WSEs for a 
known flow rate. Calibration should prioritize the parameters of greatest importance that can be 
represented using the available observed flood events.  

Methodology 

The most common parameters considered for calibration include channel and overbank roughness, 
expansion and contraction coefficients for 1D elements, and entrance and exit losses for culverts. The 
number of parameters that can reasonably be calibrated is a function of the number of separate 
calibration events.  

The open water flow and WSE data recorded during the September 2024 field program was considered 
for calibration of channel parameters such as roughness. However, the flow conditions were far too low 
to be representative of normal conditions, let alone the smallest of the floods of interest (the 2-year 
event).  

Of the historical open water flood events described in Section 3.1, only the June 2023 event included 
sufficient data for hydraulic model calibration. Other past flood events were missing critical information 
such as peak flow rates, recorded WSE data (i.e. HWM data), or involved confounding factors such as 
debris jams (e.g. the 2024 event). The magnitude of the June 2023 event was in the range of bankfull to 
just beyond bankfull, making it suitable as the primary means for calibrating channel roughness. 
Following calibration, the September 2024 data could be used to provide a general validation of the 
calibrated channel roughness values.  

June 2023 Flood Event 

Peak flow rates for the June 2023 event were estimated using the using the hydrologic model created 
as part of the current study that is based on recorded rainfall and antecedent soil moisture conditions 
from the time of the event. Further details are presented in the Open Water Hydrology Assessment 
included in Appendix B and peak flow estimates are provided in Table 4-2.  

Table 4-2: Peak Flow Estimates for the June 2023 Event 

Instantaneous Maximum Flow (m3/s) 

Bench Creek Wase Creek Poplar Creek 
Range 

Road 180 
Railway West 
of 54th Street 

Upstream of 
Poplar Creek 

Downstream End 
of Study Area 

Upstream of 
Poplar Creek 

Upstream of 
Wase Creek 

Upstream of 
Bench Creek 

14.1 18.3 18.5 25.6 3.53 2.81 6.41 
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The June 2023 HWM data consists of 12 surveyed elevations, along with photographs, collected at 
three locations: two nearby sites on Bench Creek and one on Wase Creek, all within the Town of 
Edson. The surveyed HWM locations are provided in Appendix A. Although the HWMs are clustered in 
just three areas, channel characteristics are consistent throughout the study area, meaning that 
calibrated roughness values can reasonably be applied throughout. 

Channel roughness values were applied to the 2D mesh as an override region defined as the area 
within the bank lines of the creeks. The channel roughness values were initially set to 0.045 to align with 
the recommendation provided by 
Calibration to the 2023 HWMs brought this value down slightly to 0.035, which is still in the expected 
range for this type of channel.  

At this roughness value, the simulated WSEs for the June 2023 event are within acceptable tolerances 
of surveyed HWMs at all three locations. The average difference between simulated WSEs and 
surveyed HWMs is +0.02 m and ranges from -0.11 m to +0.31 m. A comparison between simulated 
WSEs and surveyed HWMs is provided in Figure 4-2 and Figure 4-3 for both Bench and Wase creeks. 
Further discussion of the highwater conditions along with accompanying photographs follows.  

Table 4-3: Comparison of June 2023 HWMs to Simulated WSEs 

EPA HWM 
Point # 

Site 
Water Surface Elevation (m) 

Surveyed Simulated Difference 

261 Bench 4th Avenue 907.91 908.22 0.311 

28 Bench 2nd Avenue 908.10 908.11 0.01 

29 Bench 2nd Avenue 908.17 908.11 -0.06

30 Bench 2nd Avenue 908.19 908.11 -0.08

35 Wase 1st Avenue 909.17 909.07 -0.10

36 Wase 1st Avenue 909.12 909.06 -0.06

37 Wase 1st Avenue 909.06 909.06 -0.00

38 Wase 1st Avenue 909.02 909.06 0.04 

40 Wase 1st Avenue 909.15 909.12 -0.03

41 Wase 1st Avenue 909.10 909.13 0.03 

43 Wase 1st Avenue 909.22 909.11 -0.11

44 Wase 1st Avenue 909.16 909.07 -0.09
Notes: 
1. It is suspected that Point 26 may not have captured the true HWM. Photos show that the grass was mowed between flood

and survey, which may have disturbed the flood debris. Photos taken during the flood show higher WSEs - in the range of
908.00 to 908.30
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Photographs from the event provide additional information on peak water levels. A critical aspect of 
using flood photographs is to know the timing of the photograph relative to the timing of the peak water 
levels. Based on a review of available photographs, peak water levels are estimated to have occurred 
on Bench Creek sometime between 7:00 PM and 10:00 PM on 19 June 2023. This timeline is 
consistent with the timing of peak flow from the hydrologic model. 

The timing of peak water levels on Wase Creek and Poplar Creek is less clear. There are few 
photographs taken of Wase Creek that were not impacted by blocked culverts and none available of 
Poplar Creek. However, it is a reasonable assumption that due to the smaller drainage area for these 
watercourses, their peak occurred earlier in the day. The photographs presented below represent the 
best available evidence of peak flood conditions. 

Figure 4-4, Bench Creek at 4th Avenue, shows the downstream face of the 4th Avenue bridge, where the 
water surface is approximately 0.6 m below the low chord, as estimated using the known height and 
dimensions of the bridge. This corresponds to a WSE of approximately 908.19 m, which is 0.28 m 
higher than HWM Point 26, which was surveyed on the upstream side of the bridge (907.91 m). This 
discrepancy may have been caused by the HWM being obscured due to lawn mowing that occurred at 
this location between the flood and the survey. Fortunately, the simulated WSE closely approximates 
the photographed WSE (within 0.03 m), and therefore it is assumed that HWM Point 26 is erroneous 
and does not provide grounds for model parameter alteration. Furthermore, if this surveyed HWM was 
assumed to be correct, the difference between this HWM and the simulated WSE is insufficient to justify 
adjusting channel roughness well below its typical range to the detriment of other HWM calibration 
points. Additionally, the extent of flooding shown in the photograph closely matches the simulated flood 
extent from the calibrated hydraulic model.  

Figure 4-5, Bench Creek at the Galloway Station Museum footbridge, shows the WSE roughly at the 
foot bridge deck elevation (approximately 908.10 m), with the sidewalk between the bridge and the light 
pole being inundated. The simulated WSE at the bridge is 908.17 m, 0.07 m higher than the bridge 
deck, and the simulated inundation boundary also extends approximately to the light pole. This supports 
the performance of the calibrated model in representing flooding through this area. 

Figure 4-4: Bench Creek at 4th Avenue 
(7:24 PM) 

Figure 4-5: Bench Creek at the Galloway 
Station Museum footbridge (7:24 PM) 
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In Figure 4-6 Bench Creek at 2nd Avenue and CN Rail, the crown of the 2nd Avenue culvert (907.83 m) is 
underwater, but the water is still well below the road elevation (909.30 m). This is in line with the 
surveyed HWM points 29 and 30 of 908.17 m and 908.19 m, respectively. The simulated WSE matches 
the observed HWM at this location (908.17 m).  

Figure 4-7, Bench Creek at Edson Golf Club shows the second most downstream bridge at the Edson 
Golf Club (Structure No. 18 in Table 2-3), with the WSE just below the low chord (891.62 m). The 
simulated WSE at this location is 891.94 m, which is approximately 0.5 m higher than the elevation 
observed in the photograph; however, the timing of the photograph is unknown and may not have 
coincided exactly with the peak. Due to the uncertainty with the timing of this photograph and the 
otherwise good match between simulated and photographed WSEs, highwater information from this 
photograph was not used in calibration. 

Figure 4-6: Bench Creek at 2nd Avenue 
and CN Rail (7:24 PM) 

Figure 4-7: Bench Creek at Edson Golf Club 
(time unknown) 

Along Wase Creek, significant flooding was observed in Kinsmen Park upstream of 6th Avenue. 
However, this was due to a culvert blockage at 6th Avenue which caused minor overtopping of the 
road. Figure 4-8 shows crews from the Town of Edson pumping water over the road attempting to 
draw down the upstream water levels. Due to the culvert blockage, these highwater conditions were 
not considered for calibration of the open water hydraulic model.  

Further downstream on Wase Creek, the left lane of 2nd Avenue was flooded at the intersection with 
48th Street (Figure 4-9). While the exact timing of this photograph is unknown, the simulated flood level 
generally matches the observed conditions which shows the flood contained within the street curbs.  

Approximate 
culvert location 
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Figure 4-8: Wase Creek at 6th Avenue 
(2:09 PM) 

Figure 4-9: Wase Creek at 2nd Avenue 
(time unknown) 

September 2024 Low Flow 

The performance of the calibrated hydraulic model 
was checked using flow rates and water levels 
measured during the September 2024 field program. 
A previously stated, the measured flow rates of 
0.012 and 0.022 m3/s were below average and 
significantly below the 2-year flood flow rate of 
5.22 m3/s, which is in the range of bankfull flow. The 
condition of the creeks at the time of the flow 
measurements, depicted in Figure 4-10, illustrates 
high roughness along the creek bed due in part to a 
large amount of woody debris.  

The calibrated model was used to simulate the 
September 2024 flow rates. As expected, the 
simulated WSEs are lower than the surveyed WSEs, 
demonstrating that the relative roughness is greater 
during low flow conditions. To match the surveyed WSEs for this low flow condition would require 
increasing the channel roughness values beyond their expected range and they would no longer be a 
reasonable representation during flood conditions. These results support selection of the June 2023 
event for calibration of channel roughness for the purpose of flood modelling.  

The comparison of simulated and surveyed WSEs for the low flow condition is provided in Table 4-4, 
and a profile comparing the simulated and surveyed WSEs is shown in Figure 4-11.  

Table 4-4: Low Flow Validation Results 

Approximate 
Location 

Date & Time 
(MDT) 

Measured 
Flow (m3/s) 

Water Surface Elevation (m) 

Surveyed Simulated Difference 

Edson Golf Club 
26 September 2024 

07:13 
0.022 889.89 889.70 -0.19

63rd Street Bridge 
27 September 2024 

07:30 
0.012 912.94 912.78 -0.16

Figure 4-10: Bench Creek downstream of 
Poplar Creek confluence  DRAFT
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4.3.3 Model Parameters & Options 

Solver 

Hydraulic calculations in a 2D model are completed using either the full Shallow Water Equations (SWE) 
or the simplified Diffusion Wave Equations (DWE). The SWE can better account for momentum and are 
necessary when modelling complex flow conditions, such as highly dynamic flood waves, flat slope 
rivers, or abrupt contractions or expansions. However, this comes at a cost of smaller computational 
time steps and longer run times. The use of steady inflow rates and the typical riverine setting, make the 
study area well suited for the use of the standard DWE, which was selected for the model. 

Simulation Time 

Each simulation was considered complete when flow at the downstream boundary was equal to the sum 
of the inflows. Computation interval, runtime, and computational efficiency for the final iteration of each 
simulation are summarized in Table 4-5.  

Table 4-5: Simulation Time Summary 
Return Period 

(Years) 
Computation Interval 

(s) 
Runtime 

(hr) 
Computational Efficiency 

(Simulation Time/Runtime) 

2 2 12 1.48 

5 2 24 2.25 

10 2 24 1.59 

20 2 24 1.07 

35 2 24 1.56 

50 2 28 1.89 

75 2 28 1.67 

100 1 24 1.54 

200 1 28 1.00 

350 1 28 0.72 

500 1 28 0.67 

750 1 28 0.88 

1,000 1 12 0.77 

 

of flow in 
the channel and overbank. Roughness values were applied spatially to the 2D mesh using land cover 
mapping with override regions for channel and floodplain.  

Channel roughness values were applied to the 2D mesh as an override region defined as the area 
within the bank lines of the creeks. Calibration of the channel roughness is described in section 4.3.2. 
The final adopted value of 0.035 is in line with the range presented in the literature for this type of 
channel. Since channel conditions were generally consistent between the three creeks, this same value 
was assigned to all the creeks.   
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Throughout the study area, the majority of overbank (i.e. floodplain) areas consist of dense forest or 
shrubs, as illustrated in Figure 4-1. Exceptions occur near roads, within the Town of Edson, and at the 
Edson Golf Club. To depict the various conditions in the overbank area, roughness values were initially 
defined based on provincial land cover mapping (AER, 2021). The resolution of these land cover maps 
is coarse, leading to unexpected velocity disturbances in the overbank areas. To rectify this, aerial 
imagery was used to digitize land cover features within a 100 m buffer of the creeks. This allowed for a 
more realistic and smooth transition between land cover features, resulting in a more accurate portrayal 
of flow through the overbank areas. Furthermore, within the HEC-RAS cell properties editor, the 

roughness values that they crossed. This was particularly useful for representing sudden changes in 
roughness, such as at bank lines.  

Table 4-6 presents the adopted 
cover type.  

Table 4-6: Final  
Landscape Type  

Creek channels 0.035 
Unvegetated open land including railways and 
roads 

0.025 

Grass and agricultural land 0.030 
Low density developed areas, including parking 
lots, roads, grass, and buildings 

0.030 

Brush and low shrubs 0.070 
Riparian areas with shrubs and trees 0.080 
Coniferous and deciduous forest stands 0.100 

Expansion & Contraction Coefficients 

Bridges and culverts were modelled as 1D structures within the 2D mesh using the HEC-RAS Simplified 
1D/2D Approach (USACE, 2020). An advantage of using 2D modelling is that it intrinsically accounts for 
energy losses from contraction and expansion of flow upstream and downstream of bridges and 
culverts.  

For bridges, contraction and expansion loss coefficients do apply to the internal bridge cross sections to 
account for any additional velocity head changes that are not already accounted for by the adjoining 2D 
mesh. Coefficients for the internal bridge cross sections were set based on the degree of flow 
constriction between the bridge cross sections based on the standard values provided in Table 4-7. 

Table 4-7: Bridge Contraction and Expansion Loss Coefficients 
Transition Type Contraction Expansion 

Gradual transitions 0.1 0.3 
Typical bridge sections 0.3 0.5 
Abrupt transitions 0.6 0.8 

Culvert entrance and exit loss coefficients are an additional factor applied to culvert hydraulic 
computations. These coefficients account for energy losses due to turbulence at the inlet and outlet of 
culverts and are set based on culvert shape and geometry. Inlet and exit loss coefficients were taken 
from the standard HEC-RAS culvert reference tables (USACE, 2020). Inlet and exit loss coefficients 
ranged from 0.2 to 0.9 and 0.7 to 1.0, respectively, based on the type of culvert.  
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Boundary Conditions 

Bench, Wase, and Poplar creeks were assigned constant inflow hydrographs at their upstream model 
boundaries. Use of constant inflow hydrographs ensures that the peak flow rates have time to 
propagate through the system and reach a steady state condition. 

The only outflow boundary is at the downstream end of Bench Creek. This location was assigned a 
normal depth boundary condition with a friction slope of 0.0030 m/m corresponding to the average 
surveyed slope of the lower 2.5 km of Bench Creek. 

4.3.4 Open Water Flood Frequency Profiles 

The calibrated hydraulic model was used to generate longitudinal profiles of the WSE for each of the 
open water flood scenarios from the 2-year to the 1,000-year return period. The profile figures are 
presented in Appendix C with accompanying WSE tables included in Appendix D. 

4.3.5 Model Sensitivity 

A sensitivity analysis was carried out to quantify how key parameters influence WSEs and inundation 
widths. Table 4-8 outlines the three selected parameters of interest with the rationale for their respective 
ranges. 

Table 4-8: Sensitivity Analysis Parameters 

Parameter 
Variation 
Bounds 

Rationale 

Normal Depth Slope 
(Downstream Boundary 

Condition) 
± 20% 

Due to the tortuous meanders of Bench Creek, especially in 
the downstream reaches, it is possible that avulsions could 
lead to temporarily changes to channel slope. A range of 
±20% was selected as a plausible change in channel slope. 

(Channel) 
± 20% 

Historically, flooding in Edson has often been accompanied 
by windstorms causing downed trees and debris 
accumulation in the creek channels. The extent to which this 
occurs in any flood event has potential to impact the channel 
roughness. Furthermore, the extent of beaver damming on 
Bench Creek, which has historically varied, can also be 
represented through variation in channel roughness. The 
chosen variation also largely contains the range of values 
provided in Chow (1959) for low, normal, and high 
roughness. 

(Overbank/Floodplain) 
± 20% 

The vegetation in the overbank and floodplain areas will 
change over time as landscape succession leads to larger 
shrub and forest stands. Conversely, forestry, agriculture, or 
new development can lead to the removal of floodplain 
vegetation. The selected range of ± 20% is meant to capture 
a modest change to landscape conditions from either 
continued vegetative growth or due to partial clearing in the 
floodplain.  
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Downstream Boundary Condition 

Changes to normal depth slope at the downstream boundary only affected the most downstream 60 m 
of Bench Creek. Maximum WSE changes were limited to +/- 0.05 m (Table 4-9) while inundation width 
responded more strongly to an increase in slope (reducing width by 6.0 m), compared to a decrease in 
slope (increasing width by 0.5 m). Inundation width tables for all sensitivity analyses are provided in 
Appendix E.  

Table 4-9: Sensitivity of water levels to variation in Downstream Boundary Condition Slope 

Reach 

-20% (s = 0.0024) +20% (s = 0.0036)

Maximum Difference in WSE 
(m) 

Maximum Difference in WSE 
(m) 

Lower Bench Creek +0.05 -0.05

Channel Roughness 

Variation in channel roughness had the greatest overall effect on the lower reach of Bench Creek with a 
maximum change in WSE of -0.17 m and +0.16 m for decreased and increased roughness values, 
respectively (see Table 4-10). Inundation width varied no more than +/-1.3 m along Wase and Poplar 
creeks, while upper Bench Creek had the greatest single maximum width increase of 8.7 m 
(Appendix E). 

Table 4-10: Sensitivity of water levels to variation in channel roughness 

Reach 

-20% (n = 0.029) +20% (n = 0.042)

Average 
Difference in WSE 

(m) 

Maximum 
Difference in WSE 

(m) 

Average 
Difference in WSE 

(m) 

Maximum 
Difference in WSE 

(m) 

Upper Bench Creek -0.04 -0.10 +0.03 +0.10

Lower Bench Creek -0.06 -0.17 +0.06 +0.16

Wase Creek -0.01 -0.09 +0.01 +0.08

Upper Poplar Creek -0.02 -0.12 +0.02 +0.09

Lower Poplar Creek -0.01 -0.05 +0.01 +0.06

Overbank Roughness 

Overbank areas include a mixture of land cover types with a range of roughness values. For the 
sensitivity analysis, all values were increased or decreased collectively by 20%. Changing the overbank 
roughness had the greatest overall effect on the lower reach of Poplar Creek, with a maximum change 
in WSE of -0.13 m and +0.16 m for decreased and increased roughness values, respectively (see Table 
4-11). Inundation width was most sensitive along Bench Creek, with increases of up to 17 m and
decreases of up to 13 m. Along Poplar and Wase creeks, inundation width was insensitive to increases
in overbank roughness but did have a width reduction of up to 12 m when overbank roughness was
decreased (Appendix E).
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Table 4-11: Sensitivity of water levels to variation in overbank roughness 

Reach 

-20% (n= varies) +20% (n= varies)

Average Difference 
in WSE (m) 

Maximum 
Difference in 

WSE (m) 

Average 
Difference in 

WSE (m) 

Maximum Difference 
in WSE (m) 

Upper Bench Creek -0.05 -0.11 +0.05 +0.11

Lower Bench Creek -0.05 -0.11 +0.05 +0.12

Wase Creek -0.02 -0.06 +0.02 +0.06

Upper Poplar Creek -0.02 -0.08 +0.02 +0.06

Lower Poplar Creek -0.07 -0.13 +0.07 +0.16

4.3.6 Modelled Flows 

The flood magnitude estimates presented in Table 3-2 were used as inflows at the upstream boundary 
of each stream. The flows combine at the confluences; Table 4-12 presents the modelled flows for all 
reaches. Modelled flows for Lower Bench Creek are the sum of the flows from Upper Bench Creek and 
Lower Poplar Creek; modelled flows for Lower Poplar Creek are the sum of the flows from Upper Poplar 
Creek and Wase Creek. 

Table 4-12: Modelled flows 

Return Period 
(Years) 

Instantaneous Maximum Flow (m3/s) 

Upper Bench 
Creek (above 
Poplar Creek)

Lower Bench 
Creek (below 
Poplar Creek) 

Wase Creek
Upper Poplar 
Creek (above 
Wase Creek)

Lower Poplar 
Creek (below 
Wase Creek) 

2 5.22 7.44 1.14 1.08 2.22 

5 10.8 15.7 2.54 2.37 4.91 

10 16.4 24.3 4.09 3.77 7.86 

20 23.5 35.1 6.15 5.45 11.6 

35 28.3 42.3 7.44 6.54 14.0 

50 34.1 51.3 9.18 8.03 17.2 

75 38.3 57.6 10.3 9.04 19.3 

100 43.2 65.5 11.8 10.5 22.3 

200 57.1 86.3 15.5 13.7 29.2 

350 76.3 115 20.6 17.9 38.5 

500 81.8 123 22.0 19.2 41.2 

750 95.1 143 25.4 22.1 47.5 

1,000 105 157 27.9 24.2 52.1 
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5.
Open water flood inundation maps show the maximum extent of flooding for a given flood quantile. The
flood inundation maps prepared as part of this study include the open water 2-, 5-, 10-, 20-, 35-, 50, 75-,
100-, 200-, 350-, 500-, 750-, and 1,000-year flood frequencies. These maps are presented in
Appendix F.

5.1 Methodology 
All inundation maps were created in accordance with the FHIP Technical Guidelines (EPA, 2022). 

Production of inundation maps requires smoothing the granular HEC-RAS 2D model outputs and 
removing isolated polygons to improve readability. The following steps were applied in ArcGIS 
ModelBuilder to each of the inundation boundary shapefiles: 

smoothing using the Polynomial Approximation with Exponential Kernel (PAEK) algorithm to reduce
jagged edges and other anomalies;

filtering to remove detached polygons with an area less than 100 m2 unless connected via a culvert;
and

elimination of small holes within the polygons with an area less than 100 m2.

After manual modifications, the final inundated areas were mapped using the EPA cartographic 
standards provided in the style guide. 

5.2 Manual Flood Extent Modifications 
While the automated steps carried out in ArcGIS addressed the vast majority of mapping edits, there 
remained several modifications to be completed manually, as follows: 

There remained several isolated polygons just larger than the 100 m2 threshold not connected via
culvert that required manual removal.

Small gaps in the flood mapping where flow is overtopping steep embankments, such as roads or
rail lines, was manually filled. The gaps are common in 2D models when there is shallow flow over a
steep slope. While the model can effectively model the hydraulics, the HEC-RAS 2D mapping
routine has trouble properly depicting the shallow flow on steep ground.
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5.3 Flood Inundation Areas 

Within the study area, flooding generally begins to impact properties and infrastructure at levels above 
the 10-year flood. Wase Creek begins to experience widespread culvert overtopping by the 20-year 
flood. Overall, significant flood impacts across all three creeks are expected by the 50- to 75-year flood 
level. Specific locations for each creek are discussed below and a full list of key features and 
infrastructure that may be affected by open water flooding along Bench, Wase, and Poplar creeks are 
summarized in Table 5-1, Table 5-2, and Table 5-3, respectively. The tables are organized in order from 
upstream to downstream. Shaded cells denote the flood frequencies impacting each area or structure. 
For bridges and culverts, only those experiencing overtopping are included in the tables below; 
impacted bridge low chords are visible on the Appendix C profile plots. 

5.3.1 Bench Creek 

A culvert on an unnamed road east of Range Road 180 is overtopped during all flood events and
contributes to the inundation of a large, forested area upstream of the culvert.

Several private bridge structures at the Edson Golf Club begin to experience flooding at the 10-year
flood.

Roads and properties near downtown Edson begin to be affected at the 75-year flood, with Highway
16 at the east end of Edson being overtopped by the 200-year flood.

The CN Rail bridge is not overtopped by any of the modelled events, including the 1,000-year flood.

Table 5-1: Flood Inundation Areas  Bench Creek 
Overtopped Structure or 

Impacted Area 
Flood Return Period (years) 

Range Road 180 crossroad 
culvert 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

6th Avenue/55th Street culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

4th Avenue bridge (Highway 16 
westbound) 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Downtown properties near 
Highway 16 eastbound and 
westbound 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

2nd Avenue culvert (Highway 16 
eastbound) 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Properties west of 54th Street 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Edson Golf Club bridges 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Range Road 171 culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Highway 16 east of Edson 
(divided) culvert 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Township Road 533 culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 
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5.3.2 Wase Creek 

The 12th Avenue culvert (at the entrance to the parking lot for Parkland Composite High School and
École Pinegrove Middle School) is overtopped by the 10-year flood.

The 10-year flood impacts the 3rd Avenue culvert and properties south of westbound Highway 16.

The 20-year flood affects properties further north and east along Wase Creek, as well as the CN
Rail tracks at the Highway 16 overpass.

Kinsmen Park is flooded during the 35-year flood, although adjacent properties remain dry until the
100-year flood.

Multiple culverts are impacted incrementally, up to the 200-year flood, which overtops Highway 16
eastbound (2nd Avenue).

Table 5-2: Flood Inundation Areas  Wase Creek 
Overtopped Structure or 

Impacted Area 
Flood Return Period (years) 

Edson Drive 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

12th Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

9th Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Kinsmen Park field 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Properties adjacent to Kinsmen 
Park 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

6th Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

5th Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

East bank properties between 
5th Avenue and 4th Avenue 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

4th Avenue culvert (Highway 16 
westbound) 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Properties south of 4th Avenue 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

3rd Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

2nd Avenue culvert (Highway 16 
eastbound) 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Properties north of Wase Creek 
near the Highway 16 CN Rail 
overpass 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

CN Rail tracks near Highway 16 
overpass 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 
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5.3.3 Poplar Creek 

Parts of the Edson Lions Park Campground are inundated beginning at the 10-year flood.

Industrial properties north of 1st Avenue are affected by the 100-year and greater floods.

Flow spilling eastward along the CN Rail tracks, overtops the tracks near the 25th Street overpass
during the 200-year flood.

Table 5-3: Flood Inundation Areas  Poplar Creek 
Overtopped Structure or 

Impacted Area 
Flood Return Period (years) 

6th Avenue culvert 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Edson Lions Park Campground 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

East bank properties north of 
1st Avenue 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 

Golf Course Road 2 5 10 20 35 50 75 100 200 350 500 750 1,000 

CN Rail tracks near 25th Street 
overpass 

2 5 10 20 35 50 75 100 200 350 500 750 1,000 
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6.

6.1 Floodway & Flood Fringe Terminology 
The following zones are prescribed by the FHIP Technical Guidelines (EPA, 2022) for flood hazard 
mapping: 

The floodway typically represents the area of highest flood hazard for the 100-year design flood,
where flows are deepest, fastest, and most destructive.

The flood fringe is the area outside of the floodway that is flooded or could be flooded by the 100-
year design flood. The flood fringe typically represents areas with shallower, slower, and less
destructive flooding, but it may also include high hazard flood fringe areas.

The high hazard flood fringe identifies areas within the flood fringe with deeper or faster moving
water than the rest of the flood fringe.

The protected flood fringe identifies areas that could be flooded if dedicated flood berms fail or do
not work as designed during the 100-year design flood, even if they are not overtopped. Protected
flood fringe areas illustrate residual flood risk and do not differentiate between areas with deeper
and faster moving water and those with shallower or slower moving water.

6.2 Flood Hazard Identification 
Flood hazards are identified through delineation of floodway and flood fringe zones for a selected design 
flood. The design flood standard in Alberta is the 100-year design flood, which is a flood that has a 1% 
chance of occurring in any given year. The flow values used for flood hazard mapping correspond to the 
100-year open water flood presented in Table 6-1.

Table 6-1: Design Flood Flow Estimates 

Design Flood 
Instantaneous Maximum Flow (m3/s) 

Bench Creek Wase Creek Poplar Creek

100-year 43.2 11.8 10.5 

6.2.1 Floodway Determination Criteria 

The following criteria were used to delineate the floodway in this study: 

areas in which the flood depth exceeds 1 m or flow velocities exceed 1 m/s shall be part of the
floodway;

exceptions may be made for small backwater areas, ineffective flow areas, and to support creation
of a hydraulically smooth floodway;

the floodway must always include the main channel of a stream; and

for reaches of supercritical flow, the floodway boundary should typically correspond to the edge of
inundation or the main channel, whichever is larger.

Floodway determination criteria tables for each reach in the study area are presented in Appendix H. 
Left bank and right bank refer to the sides of a river as determined by facing downstream. 
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6.2.2 Design Flood Levels & Profile 

The open water design flood profiles for Bench, Wase, and Poplar creeks were produced using the 
calibrated HEC-RAS 2D model and are presented in tabular and graphical format in Appendix D (as part 
of the Open Water Flood Frequency WSE Tables) and Appendix G, respectively.  

6.2.3 Floodway Criteria Maps 

Floodway criteria maps document the technical information that help define the floodway. Information 
illustrated on floodway criteria maps includes areas flooded or at risk of flooding for the 100-year design 
flood, as well as areas with flood depths greater than 1 m and areas with flow velocities greater than 1 
m/s during the design flood. The full set of floodway criteria maps is presented in Appendix I. 

6.3 Design Flood Hazard Maps 
Flood hazard maps are specific flood maps that identify the area flooded or at risk of flooding for the 
100-year design flood and divides that flood hazard area into floodway and flood fringe zones. Flood
hazard maps also illustrate areas at risk from the 200-year and 500-year floods. Flood hazard maps are
presented in Appendix J.
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7.
To address the potential impact of climate change on flood levels, the FHIP Technical Guidelines
recommend increasing the open water design flood flow by 10% and 20% then comparing the resulting
flood levels to baseline design flood levels to obtain a measure of freeboard (EPA, 2022). Table 7-1
presents the resulting increases to design flood WSEs associated with the specified flow increases for
each study reach. The 10% and 20% flow increases in flow had the greatest effect on average WSE for
Bench Creek followed by Poplar Creek and Wase Creek. However, at even the 20% flow increase the
average increase in WSE for Bench Creek was marginal at only 0.15 m. A more in depth commentary
on the potential climate change impacts to the study area is presented in the Open Water Hydrological
Assessment (Appendix B).

Table 7-1: Potential Climate Change Impacts to the 100-Year Design Flood 

Stream 
+10% Flow +20% Flow

Average Increase in WSE (m) Average Increase in WSE (m) 
Bench Creek 0.08 0.15 

Wase Creek 0.03 0.05 

Poplar Creek 0.05 0.09 
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8.
The Edson Flood Study was conducted by KWL on behalf of EPA as part of the provincial FHIP. The
study aimed to identify and evaluate riverine flood hazards along Bench, Wase, and Poplar creeks in
the Town of Edson and adjacent Yellowhead County. Key components included survey and base data
collection, open water hydrology assessment, open water hydraulic modelling, open water flood
inundation mapping, and design flood hazard mapping.

Survey and base data collection supported the modelling efforts, with 357 cross sections surveyed
along the creeks to enhance a DTM derived from 2024 LiDAR data. Surveys also covered 27 bridges
and 29 culverts.

The hydrology assessment estimated peak flows for thirteen return periods from 2 to 1,000-years using
RFFA and deterministic modelling with HEC-HMS software due to the lack of streamflow gauges in the
study area. For the 100-year design flood, peak inflows were determined to be 43.2 m³/s for Bench
Creek, 11.8 m³/s for Wase Creek, and 10.5 m³/s for Poplar Creek, as documented in Appendix B.

Hydraulic modelling employed a HEC-RAS 2D model to simulate flood scenarios. Calibration relied on
highwater marks from the June 2023 flood event. A sensitivity analysis indicated that modelled flooding
was least sensitive to changes in the downstream boundary condition normal depth slope, with different
reaches being most sensitive to channel and overbank roughness depending on local topography.

Flood inundation mapping was produced for the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 500-,
750-, and 1,000-year flood events for Bench, Wase, and Poplar creeks. Flood mapping shows that
residential and commercial properties as well as infrastructure will begin to experience flooding at the
10-year flood level, with widespread road overtopping from Wase Creek beginning at the 20-year flood
level. Significant flooding to properties and infrastructure from all three creeks is expected at the 50- to
75-year flood levels. Overtopping of Highway 16 east of Edson is possible above the 100-year flood
level.

Flood hazard mapping and the delineation of floodway and flood fringe zones was produced for the 
100-year open water design flood to support with land use planning and emergency management.DRAFT
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EDSON FLOOD STUDY

Figure C-1
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 000-2,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-2
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 2,500-4,750)
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Figure C-3
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 4,750-7,500)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-4
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 7,500-10,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure C-5
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 10,000-12,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-6
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 12,500-15,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure C-7
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 15,000-17,500)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-8
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 17,500-20,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure C-9
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 20,000-22,500)
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Figure C-10
COMPUTED FLOOD FREQUENCY 
PROFILES BENCH CREEK 
(STATION 22,500-25,105)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-11
COMPUTED FLOOD FREQUENCY 
PROFILES WASE CREEK 
(STATION 000-1,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-12
COMPUTED FLOOD FREQUENCY 
PROFILES WASE CREEK 
(STATION 1,500-3,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-13
COMPUTED FLOOD FREQUENCY 
PROFILES WASE CREEK 
(STATION 3,000-4,105)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-14
COMPUTED FLOOD FREQUENCY 
PROFILES POPLAR CREEK 
(STATION 000-1,000)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
2. The CN Rail culvert comprises sections of pipe of differing diameters connected by manholes.
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Figure C-15
COMPUTED FLOOD FREQUENCY 
PROFILES POPLAR CREEK 
(STATION 1,000-2,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure C-16
COMPUTED FLOOD FREQUENCY 
PROFILES POPLAR CREEK 
(STATION 2,000-2,915)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-1
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 000-2,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-2
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 2,500-4,750)
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Figure G-3
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 4,750-7,500)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-4
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 7,500-10,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure G-5
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 10,000-12,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-6
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 12,500-15,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure G-7
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 15,000-17,500)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-8
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 17,500-20,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
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Figure G-9
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 20,000-22,500)
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Figure G-10
DESIGN FLOOD PROFILE 
BENCH CREEK 
(STATION 22,500-25,105)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-11
DESIGN FLOOD PROFILE 
WASE CREEK 
(STATION 000-1,500)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.

DRAFT

Classification: Public



Green space footbridge

Private

12th Avenue

9th Avenue

6th Avenue

5th Avenue

4th Avenue

3rd Avenue

7th Avenue alley

908

910

912

914

916

918

920

922

924

926

1,500 1,600 1,700 1,800 1,900 2,000 2,100 2,200 2,300 2,400 2,500 2,600 2,700 2,800 2,900 3,000

Wase Creek Station (m)

LEGEND

100-year Flood Event Thalweg/Ground

Bridges (approx.) Culverts (approx.)

KWL Project No.: 
3052.029
Date: 2025-10

EDSON FLOOD STUDY

Figure G-12
DESIGN FLOOD PROFILE 
WASE CREEK 
(STATION 1,500-3,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-13
DESIGN FLOOD PROFILE 
WASE CREEK 
(STATION 3,000-4,105)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-14
DESIGN FLOOD PROFILE 
POPLAR CREEK 
(STATION 000-1,000)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
2. The CN Rail culvert comprises sections of pipe of differing diameters connected by manholes.
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Figure G-15
DESIGN FLOOD PROFILE 
POPLAR CREEK 
(STATION 1,000-2,000)

Notes
1. Bridge lines represent the roadway (maximum) and low chord (minimum) elevations.
2. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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Figure G-16
DESIGN FLOOD PROFILE 
POPLAR CREEK 
(STATION 2,000-2,915)

Notes
1. Culvert lines represent the obvert (maximum) and invert (minimum) elevations.
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