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DISCLAIMER 

This report has been prepared by Northwest Hydraulic Consultants Ltd. for the benefit of Select 

Engineering Consultants Ltd. for specific application to the Tofield Stormwater Management 

Report. The information and data contained herein represent Northwest Hydraulic 

Consultants Ltd.’s best professional judgment in light of the knowledge and information 

available to Northwest Hydraulic Consultants Ltd. at the time of preparation and were 

prepared in accordance with generally accepted engineering and geoscience practices. 

Except as required by law, this report and the information and data contained herein are to be 

treated as confidential and may be used and relied upon only by Select Engineering Consultants 

Ltd., the Town of Tofield, their officers, and employees. Northwest Hydraulic Consultants Ltd. 

denies any liability whatsoever to other parties who may obtain access to this report for any 

injury, loss, or damage suffered by such parties arising from their use of or reliance upon this 

report or any of its contents. 
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1 INTRODUCTION 

1.1 Background 

The town of Tofield is located approximately 45 km southeast of Edmonton, Alberta and 2 km 

southwest of Beaverhill Lake near the junction of Highway (Hwy) 14 and Hwy 834. The town lies 

within the Beaverhill Lake watershed. The current limits of the town are shown in Figure 1. A 

tributary of Beaverhill Lake, Ketchamoot Creek (also known as Katchemut Creek), flows by the 

town before entering the lake. A smaller tributary which is herein referred to as “Tributary 1” 

flows north through the town and joins Ketchamoot Creek near the north boundary of the town. 

A second tributary (“Tributary 2”) collects runoff from the area southwest of the airport and joins 

Ketchamoot Creek north of the CN Railway. The total area within the town limits is 

approximately 863 hectares (ha) with approximately 40% of it being developed. The developed 

area consists primarily of residential subdivisions with some commercial and industrial areas 

along Hwy 14.  

Surface flooding due to rainfall runoff has occurred more frequently at several locations in the 

town. To mitigate the flood risk and to meet existing and future servicing needs, Select 

Engineering Consultants Ltd. (SEC) retained Northwest Hydraulic Consultants Ltd. (NHC) on 

behalf of the Town to develop a stormwater management plan. 

The scope of this report has been limited to a hydrotechnical assessment. It presents an 

evaluation of the existing stormwater drainage system capacity, identifies required drainage 

upgrades, and provides  upgrade concepts for the Town of Tofield.
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Figure 1 Project location and basin overview 
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1.2 Objectives and Scope 

The key objectives of this study are to: 

▪ provide a better understanding of the existing drainage system; 

▪ develop regional and local hydrology; 

▪ assess the capacity of the existing stormwater drainage system in the town, identify 

capacity constraints and issues, and determine potential flood mechanisms; 

▪ identify upgrade requirements and recommend upgrade design options for the 

existing stormwater drainage system to meet the current servicing needs; and 

▪ provide stormwater management guidance for future development. 

The scope of work for this study includes: 

▪ collection and review of available information and data; 

▪ review and analyze hydrologic data to characterize hydrology of the study area and 

to guide runoff modelling; 

▪ develop a computer model to evaluate the capacity of the existing drainage system; 

and 

▪ develop a stormwater management plan to facilitate planning and implementation of 

drainage improvements. 

This report documents the methodology undertaken by NHC, presents the results of the 

analyses, and summarizes the recommendations arising out of the study. 

2 DATA COLLECTION AND REVIEW 

The information gathered and reviewed for this study is listed below: 

▪ Previous reports and studies 

▪ As-built and design drawings 

▪ Land use maps  

▪ Meteorological data 

▪ Survey and topographic data 
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2.1 Previous Report 

The following reports were reviewed and where appropriate, information was used in this study: 

▪ Select Engineering Consultants Ltd., 2023. Town of Tofield – 5 Year Capital Projects 

Report, Final Report.  

The report includes a summary of the existing municipal infrastructure within the town of 

Tofield. The town was divided into two distinct drainage basin areas, including a smaller 

northeast portion of the town draining over land towards Beaverhill Lake (referred to as 

Beaverhill Lake Basin) and the remainder draining to Ketchamoot Creek and its tributary 

(Ketchamoot Basin). The Beaverhill Lake drainage basin includes the Beaverhill View 

Cresent development, a residential development north of 57 Avenue (Ave) and east of 47 

Street (St), the Tofield Health Centre, and a small section of the Belvedere residential 

subdivision located in the southeast corner of the town. The Ketchamoot Creek drainage 

basin was subdivided into the Ketchamoot East and Industrial sub-basin, the Ketchamoot 

South sub-basin and the Ketchamoot north sub-basin.  

The report considers that the stormwater drainage system of the town comprises a minor 

and a major system. The minor system includes a limited number of existing 

underground storm sewer mains and their associated inlets which are supposed to be 

designed for a 5-year rainfall event. The report includes an inventory of the storm sewer 

mains. Most areas of the town are serviced only with the major stormwater system that 

consists of roadways, drainage channels and culverts, and storage ponds. The report 

suggests that the major system should be designed for a 100-year rainfall event.  

The capacity of the existing stormwater drainage system is unknown; however, the report 

mentions that there have been reported instances of flooding within the town. The 

report identifies seven problematic areas where flooding was observed during heavy 

runoff events. The seven problematic areas are shown in Figure 2 and summarized in 

Table 1 below.
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Figure 2 Identified problematic areas prone to flooding (from SEC, 2023)
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Table 1 Summary of existing areas of concern as identified in the 2023 SEC report 

Area Location Flooding Description 

#1 

47 St and 55 

Ave and 

surrounding 

area 

Inadequate drainage and ponding have been observed in the Ketchamoot 

East Industrial Sub-basin during and immediately after intense rainfall. The 

flood extents covered the intersection at 47 St and 55 Ave, as well as the 

ditches along 47 St. Furthermore, water ponds near the soccer pitches to 

the east, the fairgrounds to the west, and west along 55 Ave on the 

roadway. At times the roadway has been impassable for several hours, or 

potentially a full day while it can take up to several days for ponding to fully 

recede. Runoff in Area 1 is conveyed by the existing storm sewer pipes 

which have to cross the CN railway and are then pumped via a lift station 

into the nearby South Drainage Channel. It is noted that Public Works has 

used an additional portable pump previously to allow for increased capacity 

of the lift station. This resulted in a reduction in the overall duration of the 

flooding. No storage facilities are currently in place to alleviate some of the 

flooding in this area. The report suggests that stormwater storage, pumping 

capacity, and the capacity of the storm sewer piping should be reviewed 

while consideration should also be given to potential downstream impacts 

that could be caused by increased pumping capacity. 

#2 
50 Street and 51 

Avenue 

This area is prone to surface flooding and ponding from intense rainfall and 

seasonal snow melt events. Flood waters inundate the intersection at 50 St 

and 51 Ave and extend into the downstream drainage ditch. The duration of 

the ponding is typically short with the impacts contained within a few hours 

during intense rainfall events. However, snowmelt related flooding can be 

more prolonged due to additional drainage issues that are caused by frozen 

culverts and ditches which require significant effort from Public Works to 

mitigate and resolve. Opportunities for stormwater storage should be 

reviewed and considered helping mitigate rainfall-based flooding. However, 

the stormwater storage improvements will not solve the snow melt events 

which are expected to continue.  

#3 
51 Street and 46 

Avenue 

This area is located south of the Beaverhill Motel at the intersection of 51 St 

and 46 Ave and is part of the Ketchamoot East and Industrial Sub-basin 

which receives additional inflows from Beaver County upstream. During and 

after larger rainfall events, prolonged flooding and ponding has occurred in 

the low-lying land south of the motel. The drainage system is connected to 

the downstream South Drainage Channel. Stormwater storage should be 

reviewed and considered for this area.  

#4 
52 Street near 

51 Avenue 

Water pools in the corner of 52 St and 51 Ave during both intense rainfall 

events and prolonged durations of snowmelt. A small drainage ditch 

conveys runoff from the roadway south towards the CN railway tracks. The 

duration of the ponding can range from several hours after the rainfall event 

to several days during extended period of snowmelt. Stormwater storage 

and ditch upgrades should be considered to improve local drainage.  
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Area Location Flooding Description 

#5 
52 Street near 

54 Avenue 

Area #5 is located at 52 St and near 54 Ave where flooding and ponding can 

occur during intense rainfall events and prolonged durations of snowmelt. 

Roadway runoff is directed into a drainage ditch which discharges into the 

storm sewer system. The periods of floodings are typically short during 

rainfall events but can be prolonged during periods of frequent rainfall. The 

inlet and piping capacity of the existing sewer pipe system should be 

reviewed and stormwater storage options should be considered to help 

improve local drainage.  

#6 
51 Street and 58 

Avenue 

This area is located at the intersection of 51 St and 58 Ave and is part of the 

Ketchamoot North sub-basin. During larger rainfall events and prolonged 

durations of snowmelt flooding and ponding has occurred. The local 

roadway drainage system is connected to a ditch that takes runoff east 

towards Ketchamoot Creek. A ditch cleanout and conveyance capacity 

should be reviewed and considered to improve local drainage.  

#7 
51 Street near 

Sunshine Villa 

Water pools on the roadway of 51 St during both intense rainfall events and 

prolonged durations of snowmelt. A small drainage ditch conveys roadway 

runoff into a marsh. The duration of the ponding can range from several 

hours after the rainfall event to several days during extended period of 

snowmelt. Stormwater storage and ditch upgrades should be considered to 

improve local drainage.  

 

Some flood mitigation concepts are identified in the report, including stormwater retention 

facilities, conveyance capacity upgrades, etc.  

▪ Austrom Consulting Ltd., 2021. Town of Tofield Municipal Development Plan. 

The municipal development plan (MDP) is intended to guide future growth and 

development within the town of Tofield. A map is included in the report which highlights 

development opportunities within the town including the areas west of the airport, north 

and northeast of the town and south of the CN Railway. Furthermore, the existing and 

future land uses are shown on a map prepared by SEC and dated March 16, 2020. In 

section 16, the report states that the use of right-of-way for water conveyance must be 

designed for to accommodate a 100-year storm and not adversely affect traffic. Should 

the road right-of-way not be able to accommodate the 100-year storm, on-site storm 

water ponds will be required. Storm water storage or retention is not allowed within road 

right-of-way. Under section 18.3 of the report, it is indicated that the Town will not 

permit development in areas prone to flooding.  
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▪ UMA / AECOM., 2008. Northeast Tofield Area Structure Plan – Town of Tofield, Haltek 

Developments Inc. 

The purpose of this report is to provide a land use framework for a future residential 

development in the north-eastern part of Tofield which includes approximately 33 ha of 

land. In Section 5.3 (Stormwater Management System) the report mentions that a 

separate stormwater management report has been completed and submitted to Alberta 

Environment for their approval; included in the stormwater management concept is a 

small existing pond to provide water quality enhancement and aesthetics while the 

stormwater runoff will be drained overland to Beaverhill Lake (which was referred to in 

the document as Bruderheim Lake).  

 

Table 2 provides a summary of available drawings provided by SEC for the existing stormwater 

drainage structures in the Town of Tofield. 

Table 2 Summary of drawings for existing drainage structures 

Title Format Location Source/Designer Date 

Existing Minor Storm Sewer 

System 
PDF 

Covers the entire 

Town of Tofield 

Selected Engineering 

Consulting Ltd. 

Sept 20, 

2023 

Overall Existing Culverts PDF 
Covers the entire 

Town of Tofield 

Selected Engineering 

Consulting Ltd. 

May 17, 

2024 

Ketchamoot Development Inc. 

Ketchamoot Plains Construction 

Drawings 

PDF Ketchamoot Plains Stantec 
August, 

2008 

2.2 Land Use Map 

A land use plan dated August 12, 2022 was provided by SEC (Appendix A). This plan is likely an 

update to the land use map included the Town’s 2021 Municipal Development Plan. This new 

plan was used in this study. 

2.3 Flood Photos 

Heavy rainfall storms occurred on August 4, 2017 and July 24, 2023 and resulted in significant 

surface flooding in the town of Tofield. SEC provided photos taken during these events which 

are included in Appendix B. 
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2.4 Climate Data 

Climate data used for this study include: 

▪ Intensity-Duration-Frequency (IDF) data for the City of Edmonton, 

▪ Canadian Historical Weather Radar Images for Carvel (near Edmonton) from 

Environment Canada (EC), 

▪ Long-duration IDF data for the Elk Island and Vegreville climate stations from EC, 

▪ Hourly precipitation data for Elk Island from August 2017 and July 2023 from Alberta 

Agriculture and EC respectively. 

2.5 Survey and Topographical Data 

A site visit was undertaken on June 12, 2024, by NHC engineers. The objectives of the site visit 

were to gain an understanding of the existing drainage pattern and problems, and to inspect 

important drainage features within the study area. Appendix C includes the field investigation 

photos. NHC recorded diameters and types of existing culverts that were accessible during the 

site visit. Where survey data of these culverts were not available, NHC’s measurements were 

used in this study. 

Following the site visit, SEC conducted surveys of drainage channel cross sections and culverts 

per a survey plan prepared by NHC. The following survey data were then provided by SEC: 

▪ 10 cross sections for the Tributary 1 within the study area, 

▪ 12 cross sections along a drainage ditch referred to as “South Drainage Channel” 

(Figure 3) flowing between Hwy 14 and CN Railway within the town limits, 

▪ 9 cross sections along a drainage ditch running north of the CN Railway which is 

herein referred to as “CN North Ditch” (Figure 3), 

▪ 13 cross-sections along the Hwy 834 drainage ditches near the Tofield Cemetery, 

▪ culverts on the Tributary 1 within the Town and Tributary 2 at the CN Railway 

crossing, 

▪ culverts along the CN North Ditch crossing 56 Street and 51 Street, 

▪ culverts along the South Drainage Channel, and 

▪ culverts crossing Hwy 834 alignment between Township Rd 512 and Hwy 626. 
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In addition, SEC provided survey information collected on April 12, 2023 that includes rim 

elevations, depths and pipe diameters for some of the manholes and catch-basins located along 

the storm sewers in the Sub-basin 4. It was noted that some depths and pipe sizes were not 

available due to standing water in the sewers.  

NHC acquired Airborne LiDAR digital elevation model (DEM) data with a 1-m resolution from 

AltaLIS. The data were collected in 2014. The data cover the town and some downstream areas. 
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Figure 3 Existing water courses within the town of Tofield 
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3 EXISTING DRAINAGE SYSTEM 

3.1 Existing Drainage Patterns 

As shown in Figure 1, Ketchamoot Creek flows generally in a northeasterly direction, passing the 

northwest corner of the town of Tofield before discharging into Beaverhill Lake. A tributary of 

Ketchamoot Creek (Tributary 1) generally flows north across Hwy 14 from the Tofield Golf 

Course and Campground. After crossing the highway, Tributary 1 continues northward through 

the town. It joins Ketchamoot Creek in the SW ¼ of Section 12-51-19-W4M (Figure 4). While 

the town is located within the Kechamoot Creek basin, the majority of the runoff from the town 

drains into the Tributary 1 first. A smaller area within the town boundary is drained by the 

Tributary 2 which is located west of the Tofield Airport as shown in Figure 1.  

Catchment areas of the Ketchamoot Creek and its tributaries and the surrounding area were 

delineated based on the available high resolution LiDAR data from AltaLIS and medium 

resolution DEM data from Natural Resources Canada (NRCAN). 

Figure 4 shows the sub-basins of Ketchamoot Creek and its tributaries that drain across the 

town. Ten of the delineated sub-basins discharge to the Tributary 1 while five other sub-basins 

discharge directly to the Ketchamoot Creek main stem. Tributary 2 consists of one single sub-

basin. Areas of these sub-basins and outlet locations are summarized in Table 3.   
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Table 3 Summary of catchment areas 

Basin Name (NHC) Outlet Location 

Local 

Catchment 

Area (ha) 

 

Tributary 1 

Sub-basin 1 Marsh west of Sunshine Villa 51.2  

Sub-basin 2 Outfalls at Creamery Rd and 55 Ave 36.6  

Sub-basin 3 Confluence with Tributary 1 west of 56 St 34.9  

Sub-basin 4 
Lift station upstream of the South Drainage 

Channel 
113.7  

Sub-basin 5 Confluence with Tributary 1 west of 56 St 124.8  

Sub-basin 6 
Culvert under Hwy 14, south of the Beaverhill 

Motel 
149.6  

Sub-basin 7 Culvert under Hwy 14, north of the Golf Course 1,439.7  

Sub-basin 8 Culvert under CN Railway 47.3  

Sub-basin 9 Culvert under Creamery Rd 18.8  

Sub-basin 10 
Tributary 1 at the confluence with Ketchamoot 

Creek 
48.2  

Tributary 2 Sub-basin 11 
Culvert under CN Railway, Northwest of the 

airport 
450.2  

Ketchamoot 

Creek 

Sub-basin 12 Culvert under the lagoon access road 32.8  

Sub-basin 13 
Marsh at the corner of Range Rd 192 and the 

CN Railway 
24.9  

Sub-basin 14 Ketchamoot Cr upstream of CN Railway 65.7  

Sub-basin 15 
Culvert under CN Railway at west town 

boundary 
14,767.3  

Sub-basin 16 Confluence with Ketchamoot Cr at Hwy 834 466.0  
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Figure 4 Sub-basin areas and existing drainage features
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Tributary 1  

Sub-Basin 1 

Sub-basin 1 has a total area of 51.2 ha as shown in Figure 5. It comprises mainly low-density 

residential area north of 55 Ave as well as public services such as the Tofield School, the Tofield 

Lodge, two churches and the Sunshine Villa. Runoff within the developed areas is intercepted by 

gutters or ditches flowing along roadways and ultimately drains into a marsh behind the 

Sunshine Villa building. The marsh discharges to the Tributary 1 via a poorly defined channel, 

referred to as the Sunshine Villa Drain herein. 

 

 

Figure 5 Sub-basin 1 existing drainage pattern 
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Sub-Basin 2 

Sub-basin 2 is serviced by both minor and major drainage systems with an estimated total area 

of 36.6 ha as shown in Figure 6. This sub-basin consists of low-density residential, medium 

density residential and modular home residential areas. Runoff from the eastern portion of the 

sub-basin is conveyed by gutters and curbs towards 52 St and then discharges to a small 

drainage channel. The 92 m long drainage channel connects to the minor drainage system 

which also receives runoff from several catch-basins located along 53 St, 55 Ave and 52B St. This 

minor system discharges into a drainage channel just north of 55 Ave which crosses a driveway 

with a small 300 mm CSP culvert and continues northwestward where it joins the Sunshine Villa 

Drain. A second minor drainage system receives runoff from the development located along 

Ketchamoot Dr, 54 St and 56 St. The system discharges directly into the Tributary 1 just east of 

56 St. 

  

Figure 6 Sub-basin 2 existing drainage pattern 

Sub-Basin 3 
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The landuse within Sub-basin 3 consists of general and service commercial, medium density 

residential, recreation downtown and commercial areas. The total catchment area for Sub-

basin 3 has been estimated as 34.9 ha as shown in Figure 7. The CN North Ditch runs westward 

along the northside of the CN Railway tracks and collects inflows from the surrounding areas 

including roadway runoff from 52 Ave and 51 Ave. The ditch crosses 56 St approximately 100 m 

upstream of its confluence with the Tributary 1. The area immediately north of the drainage 

ditch between 56 St and 51 St is marshy and provides some storage during flood events.  

 

Figure 7 Sub-basin 3 existing drainage pattern 

Sub-Basin 4 and 5 

Sub-basins 4 and 5 comprise a relatively large drainage area of approximately 113.7 ha and 

124.8 ha, respectively, within the town as shown in Figure 8. Surface runoff from mostly 

residential and recreational areas is collected by a minor drainage system within Sub-basin 4. 

Several catch-basins are located at the intersections of 47 St and 55 Ave, 47 ST (Hwy 626) and 51 

Ave and 48 St and 52 Ave. The minor drainage system receives additional inflows through 
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several inlet pipes which are located within the 47 St east and west roadway ditches adjacent to 

the baseball and soccer fields. NHC identified additional catch-basins at the end of 56 Ave just 

west of 47 St (Figure C.4.-7) and at the east end of Lafond Dr (Figure C.4.-8). However, it is 

unclear how these catch-basins are connected to the minor drainage system. At the downstream 

end, a lift station pumps flows from the minor system into a drainage ditch which is also referred 

to as the “South Drainage Channel” which runs in westerly direction. The linear drainage channel 

conveys runoff through several marshes within the industrial area of Tofield and eventually 

discharges into the Tributary 1, 120 m downstream of 56 St. The South Drainage Channel 

receives additional inflows from the adjacent Beaver County to the south via open channel 

drainage (Sub-basin 6).  
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Figure 8 Sub-basins 4 and 5 existing drainage pattern
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Sub-Basin 6 

Sub-basin 6 is located outside of the Tofield town boundary and within Beaver County where it 

includes a portion of the Tofield Golf Course and Campground. The sub-basin borders a number 

of abandoned mine pits to the south, Hwy 14 to the north and the Tributary 1 to the west. 

Runoff is directed towards a small ditch that begins near the Tofield Golf Course and 

Campground. From there it crosses Hwy 14 and 46 Ave and continuous northward where it 

ultimately discharges into the South Drainage Channel. The sub-basin is displayed in Figure 9 

and consists mainly of undeveloped rural area except for the Tofield Golf Course and 

Campground. 

  

Figure 9 Sub-basin 6 – existing drainage pattern 

Sub-Basin 7 to 10 

Sub-basin 7 includes an area of approximately 1,440 ha within the Tributary 1 basin and consists 

mainly of undeveloped rural area. A few smaller reservoirs are located along this portion of the 
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Tributary 1 which provide some storage during larger flood events. The sub-basin receives 

inflows from a portion of the Tofield Colf Course and Campground with flows being intercepted 

by the Hwy 14 south ditch. A 1,000 mm CSP culvert is located under Hwy 14 which conveys 

runoff northward across the town boundary. A second 1,000 mm CSP culvert is located under 46 

Ave a short distance downstream.  

Sub-basins 8 includes a portion of the Tofield Airport in the southwest as well as agricultural 

fields and treed areas adjacent to the Tributary 1 within the town boundary. Some low-density 

residential areas are also located along the east boundary of the sub-basin. A 1,000 mm CSP 

culvert is located under the CN Railway and controls outflows at this location of the Tributary 1.  

Sub-basin 9 to the north receives local runoff from mainly undeveloped land and low-density 

residential area which ultimately drains into the Tributary 1 locally. At the downstream end of 

Sub-basin 9, a 1,000 mm CSP culvert is located under Creamery Rd and controls the outflows. 

Sub-basin 10 is mostly undeveloped and covers a portion of the Sunshine Villa Drain catchment 

as well as the Tributary 1 to its confluence with the Ketchamoot Creek in the north.  

Tributary 2 

Sub-basin 11 

Sub-basin 11 has an estimated catchment area of 450.2 ha. A small creek which is referred to 

herein as Tributary 2 receives runoff from the adjacent catchment and crosses the CN Railway 

tracks a short distance upstream of its confluence with the Ketchamoot Creek. The rail crossing 

consists of a single 750 mm diameter culvert. The creek is connected to several marshes that 

collect runoff from a portion of the Tofield Airport and Beaver County to the south. Based on the 

August 12, 2022 landuse map from SEC, the mostly rural area around the Tofield Airport may be 

changed in the future to Medium Industrial landuse. 

Ketchamoot Creek 

Sub-basin 12 to 16 

Sub-basin 12 is a relatively small sub-basin of the larger Ketchamoot Creek which extends from 

the Tributary 1 confluence upstream to the Lagoon Access Road downstream where a 1,600 mm 

CSP culvert and a 1,400 mm CSP culvert convey runoff under the road. The Lagoon Access Road 

is located just upstream of the town boundary. This area is classified as Urban Reserve on the 

August 12, 2022 landuse map from SEC. 
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Runoff within the Sub-basin 13 is directed into a small marsh located at the corner of Range 

Road 192 and the CN Railway. It is unclear if culverts are installed under the railway tracks or 

Range Road 192 to drain the marsh into the Tributary 2 in the west or Ketchamoot Creek in the 

north. Based on the August 12, 2022 landuse map from SEC, the lower half of this area may be 

changed in the future to medium industrial landuse. 

As shown in Figure 4, Ketchamoot Creek enters the township boundary in the west and 

continues northward where it crosses the CN Railway tracks at the outlet of Sub-basin 15. The 

creek crossing consists of a single 2,000 mm diameter culvert. Along its drainage course 

between the west and north town boundaries, Ketchamoot Creek receives local inflows from 

Sub-basins 14 which is bounded by the CN Railway to the south, a Lagoon in the east and 

Range Road 192 in the west. Only a small portion of this sub-basin is located within the town 

boundary. 

Sub-basin 16 drains towards the Ketchamoot Creek in the northeast with flows being 

intercepted by Hwy 834 as shown in Figure 4. The sub-basin consists mainly of undeveloped 

rural area except for the developments of Beaverhill View Cresent, the residential development 

north of 57 Ave and east of 47 St, the Tofield Health Centre, as well as a small section of the 

Belvedere residential subdivision which is located in the southeast corner of the town. These 

more densely developed areas include low-density and medium-density residential and public 

services land uses. A review of available topographic information would indicate that prior to the 

construction of Hwy 834, some runoff would have drained directly towards the Beaverhill Lake in 

the northeast. 

3.2 Existing Drainage Infrastructure 

Most of the developed area within the town limits is located east of 56 Street between the 

highway and 60 Avenue. The existing stormwater drainage system of the Town is illustrated in 

Figure 4. Key drainage structures are described as follows: 

A man-made drainage channel, referred to herein as CN North Ditch, extends from the 

intersection of 50 St and 51 Ave upstream where it receives runoff from Sub-basin 3. The ditch 

flows in a northwesterly direction between 51 Ave and the CN railway tracks and ultimately 

drains into the Tributary 1. Standing water and dense vegetation has been noticed during the 

site visit within the upper reach of the channel just downstream of the timber pedestrian bridge. 

Two smaller CSP culverts at an access crossing approximately 75 m downstream of the 

pedestrian bridge and at 51 St create bottle necks within the drainage system and ultimately 

contribute to the flooding within the upper reach. Furthermore, the portion of the ditch between 

51 St and 56 St is in places poorly defined and connected to a larger marshy area. The channel 
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capacity and flow depth are limited within this reach which results in frequent overtopping of 

the north channel bank and water spilling into the adjacent marsh. Road crossings along the 

ditch within the town limits include: 

▪ 51 Ave sidewalk: a Timber Pedestrian bridge (Figure C.3.-2) 

▪ Field Access (south of 51 Ave): a 750 mm CSP culvert (Figure C.3.-4) 

▪ 51 St: a 600 mm CSP culvert (Figure C.3.-5) 

▪ 56 St: a 750 mm CSP culvert (Figure C.3.-9) 

The South Drainage Channel receives its inflows on the upstream end from Sub-basin 4 which 

includes a large area of the Tofield residential area, the soccer and baseball fields, and the 

industrial area. The ditch flows in a northwesterly direction between 46 Ave and the CN railway 

tracks and ultimately drains into the Tributary 1 (Figure 8). There is a minor storm sewer system 

running from the Tofield baseball and soccer fields at the intersection of 47 St and 55 Ave to the 

area northeast of the Stockyards Veterinary Services. It discharges into the South Drainage 

Channel via a lift station (shown in Figure 8) located north of 46 Ave and west of 47 St. This 

minor storm sewer system, consist of 450 mm, 600 mm and 900 mm storm sewer pipes as well 

as 18 manholes and 1 lift station according to the October 13, 2023, 5 Year Capital Project 

Report from SEC. A small retention pond has been constructed near the lift station, however, 

based on our discussions with the client, we understand that it is not part of the minor drainage 

system. A small 450 mm precast concrete pipe (Figure C.4.-12) was observed during the site 

visit which appears to be connected to a manhole located approximately 50 m upstream of the 

lift station which connects to the adjacent retention pond. The concrete pipe connects to a 60 m 

long overflow channel that appears to divert flows from the retention pond into the South 

Drainage Channel. The existing lift station consists of a 3 phase, 5 horsepower pump. However, 

further information of the pump related to its capacity are unknown. For this assessment it has 

been assumed that the pump capacity would be limited to 0.045 m3/s which is typical for other 5 

horsepower pumps.  

Additionally, a slough is located south of Hwy 626 which connects to the north highway ditch 

and ultimately the minor drainage system via a 800 mm diameter CSP culvert (see Figure 8). The 

purpose of this slough is not clear; however, it appears to receive runoff from the area south of 

the CN railway tracks.  

The South Drainage Channel reach downstream of the lift station is a mostly linear channel with 

a vegetated main channel and overbanks. The channel runs through the Tofield Nature’s Marsh 

which provides habitat for migratory birds. A 1,000 mm diameter CSP culvert equipped with a 

box inlet on the upstream side controls water levels within the marsh (Figure C.4.-13 and 14). 

Road crossings along the South Drainage Channel within the town limits include: 

▪ Nature’s Marsh trail crossing and outlet control structure: a 1000 mm CSP Culvert 

with box inlet. (Figures C.4.-13, 14 and 15) 
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▪ 51 St: a 750 mm Steel Pipe Culvert (Figure C.4.-16) 

▪ Access Road: a 600 mm CSP Culvert (Figure C.4.-17)) 

▪ 56 St / Creamery Rd: 750 mm Steel and CSP Pipe Culvert (Figure C.4.-19 and 20) 

The South Drainage Channel receives additional inflows downstream of 51 St where a small 

ditch (Figure C.4.-18) conveys runoff from the east portion of the Tofield Golf Course and 

Campground in Beaver County (Sub-basin 6) through a series of culverts under Hwy 14 and 46 

Ave. The lower reach of the South Drainage Channel runs along the south side of the CN railway 

tracks. A long culvert has been installed at the downstream end of the drain which conveys flows 

from upstream of 56 St into the Tributary 1. Signs of channel erosion and bank slumping have 

been noticed upstream of 56 St (Figure C.1.-19).  

Two additional minor storm sewer systems are located within Sub-basin 2. The east storm sewer 

system collects surface runoff conveyed by roadways which include 53 St, 52N St, 52A St and a 

portion of 55 Ave. The east storm sewer system outlets into a drainage channel that continues 

northward where it joins the Sunshine Villa drainage channel (Figure 6). During the site visit, it 

has been noticed that water is ponding within the upstream reach of the drainage channel 

between the outfall and the downstream located access road crossing which consists of a small 

300 mm CSP culvert (Figures C.2.-5 to 8). 

The minor storm sewer system to the west receives roadway runoff from the residential 

developments along 54 St, Ketchamoot Dr, 56 St and 55 Ave. The system discharges to the 

Tributary 1 through an outfall located east of 56 St (Figures C.2.-9).  

4 HISTORY OF FLOODING 

A heavy rainstorm occurred on July 24, 2023 and resulted in significant surface flooding in some 

areas of the Town of Tofield, including the intersections at 55 Ave and 47 St, 52 A St and 52 St, 

52 St and 51 Ave, 51 Ave and 50th St, and 51 St and 58 Ave. Additionally, the flood inundated a 

large area of the soccer field in Belvedere Park. Flooding was also reported along 51 St, south of 

the Beaverhill Motel and at the Tofield Cemetery west of Hwy 834. Refer to Figure 2 for the 

flooded areas mentioned above within the Tofield town boundary.  

The rainstorm event on August 4, 2017 was another reported flood event which affected the 

area adjacent to 47 St between 55 Ave and Hwy 834 in the town. 

The Town provided photos taken during these flood events, which are shown in Appendix B. 

Precipitation data were not available at the town of Tofield. Hourly precipitation data for the 

Shonts AGCM weather station (Climate ID. 3015900) were reviewed. This station is located 

approximately 9 km southeast of Tofield. It is the nearest weather station that provides hourly 

precipitation data. The data show that the July 2023 storm event began at the hour 01:00 on the 



Final Draft Report, Rev. 0 

February 2025  

 

Tofield Stormwater Management 25 

Final Report 

24th and had a peak intensity of about 24.8 mm/hour and a duration of 4 hours. The recorded 

total rainfall depth of the event was only 36.4 mm. As discussed later, the design rainfall 

intensity-duration-frequency (IDF) values for the City of Edmonton could be applied to Tofield. 

When comparing to the IDF values, the July 2023 storm event as observed at Shonts would be 

close to a 5-year event, which appears to be much smaller than the perceived magnitude at 

Tofield. NHC then obtained and reviewed the PRECIP-ET weather radar data from Environment 

Canada.  

The radar data used for this assessment were images at a 6-minute time step for the day of 24 

July 2023. The images showed that the storm consisted of multiple cells, two of which had their 

centres pass over the Town of Tofield. The radar images were digitized to provide estimates of 

the rainfall amounts at the Town as well as over the Shonts climate station. The results are 

illustrated in Figure 10. The rainfall depths and intensities estimated for Shonts from the radar 

data are close to the gauge data. The radar data indicate that approximately 40 mm of rain fell 

over the Town of Tofield over 30 minutes between 3:00 and 3:30 on 24 July, 2023. Shortly after, 

another 25 mm of rain fell over the Town area over an hour between 4:00 and 5:00. The total 

rainfall depth over the 4-hour duration of the storm was approximately 77 mm. No rain fell over 

the Town for the remainder of the day.  

Radar imagery was also assessed for the August 4, 2017 event, available at a 10-minute time 

step. The radar images were digitized both over the Town of Tofield and the Camrose climate 

station (Climate ID. 3011240), which observed more rainfall than the climate station at Shonts. 

The results are provided in Figure 11. The rainfall depths and intensities estimated at Camrose 

was similar to what was measured in the gauge data. Unlike in the July 2023 event, this event 

was a long-duration event and lasted for almost the entire day, with the highest intensities 

observed between 14:00 and 16:00.  

The estimated 1-hour, 2-hour, 3-hour and 4-hour maximum rainfall depths at Tofield during this 

event are 51.3 mm, 76.0 mm, 77.7 mm and 77.8 mm, respectively. The 1-hour and 4-hour values 

are slightly smaller than the corresponding 100-year values from the Edmonton IDF curves, 

while the 2-hour and 3-hour values are greater than the 100-year values. 

 



Final Draft Report, Rev. 0 

February 2025  

 

Tofield Stormwater Management 26 

Final Report 

 

Figure 10 July 24, 2023 rainfall event 

 

Figure 11 August 4, 2017 rainfall event 
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5 SWMM MODEL DEVELOPMENT 

A computational model was developed using the PCSWMM software with the USEPA SWMM5 

(version 5.2.4) engine to simulate key stormwater drainage system components of the Town of 

Tofield. The model included major storm sewer pipes, ponds, culverts, channels and roadways 

that function as conveyance elements of the existing drainage system. Configuration of the 

model is illustrated in Figure 12. The model was developed to the level of detail required to 

assess the capacity of the existing drainage system and to evaluate improvement options and 

future stormwater management concepts. 

 

Figure 12 Tofield drainage system PCSWMM model layout 

5.1 SWMM Model Parameters 

The sub-basins described in Section 3.1 were further discretized into smaller sub-catchments 

based on the available design drawings, LiDAR data, land use map, and available aerial/satellite 

imagery. Average surface slopes of the sub-catchments were estimated using PCSWMM from 

the LiDAR DEM.  
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The model used the percent impervious values for different land use types included in Table 4. 

They represent typical values reported in the literature with judgements based on recent 

aerial/satellite imagery for the Tofield area. These values were used to determine composite 

impervious values for sub-catchments in the model. Other hydrologic parameters used in the 

model are summarized in Table 5. The adopted Manning’s roughness values for storm pipes 

and drainage ditches/swales are summarized Table 6.  
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Table 4 Percent impervious values for existing land use 

Land Use Zoning (1) Percent Impervious 

Recreational P-R 10% 

Urban Reserve UR 50% 

Commercial and Business C-DC, C-SC, C-GC, C-HC 90% 

Industrial District B-I, M-I 80% 

Modular Home Residential R-MH 40% 

Low Density Residential District R-LD 40% 

Medium Density Residential District R-MD 50% 

Water Surface - 100% 

Natural and Agricultural Areas - 2% 

Note: (1) See Appendix A for description. 

 

Table 5 Adopted hydrologic parameter values for modelling 

Parameter Value 

Ground slope Varies*  

Manning’s roughness for pervious area 0.15 

Manning’s roughness for impervious area 0.015 

Depression storage on pervious area (mm) 5 

Depression storage on impervious area (mm) 2 

Horton infiltration model parameters 

(for pervious areas) 

Max. infiltration rate (mm/hour) 50 

Min. infiltration rate (mm/hour) 3.5 

Decay constant (1/hour) 4 

Drying time (days) 7 

*Average Surface Slope was estimated using PCSMM’s Slope From DEM tool. 
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Table 6 Adopted Manning’s roughness values for conveyance elements 

Conveyance Element Manning's Roughness 

Concrete pipe (CONC) 0.015 

Corrugated metal pipe (CSP/CMP) 0.024 

PVC pipe 0.010 

Steel pipe 0.012 

Ditch/Swale 0.040 

 

Free flow outfall boundary conditions have been applied at the downstream end of the 

Ketchamoot Creek tributary and at the confluence of the Ketchamoot Creek with the Hwy 834 

east and west drains. 

5.2 Other Modelling Assumptions 

Sizes, types and lengths of storm pipes and ditches used in the model were based on the 

available information including the as-built/design drawings, the survey data provided by SEC, 

the LiDAR data and the culvert types and sizes measured during NHC’s site inspection. For pipes 

whose types or sizes were missing, it was assumed that they were the same as upstream and/or 

downstream pipes. Note several modelling assumptions had to be made for the sewer system 

and lift station within Sub-basin 4 due to the limited survey data available. Where required, 

irregular ditch cross-sections have been converted to simpler trapezoidal or triangular shapes 

with similar geometries to reduce flow oscillation within the model. Note, while entry and exit 

losses have been considered for individual culvert crossings, no energy losses for manhole, 

junctions or bends have been included as part of the preliminary modelling. 

The model also included ditches that would convey surface runoff or overflows from surcharged 

manholes during severe rainfall events. Additionally, roadway type weirs have been assigned to 

culvert crossing locations where roadway overtopping is a concern. 

A total of 19 area-storage curves were developed from the available survey and LiDAR data for 

areas within the model that provide significant storage volume. The volumetric properties of 

each storage unit have been described by a table of surface area versus height.  
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5.3 Design Storm Events 

A complete set of rainfall intensity-duration-frequency (IDF) data is required for the stormwater 

assessment and drainage design. Rainfall observation data required to develop the IDF values 

are not available at Tofield.  

The IDF_CC Tool (version 7.5) developed at the Western University (https://www.idf-cc-uwo.ca) 

was used to estimate IDF values for Tofield. IDF_CC is a publicly available web-based tool to 

update and adapt local extreme rainfall statistics to climate change. It allows the development of 

IDF curves for ungauged locations in Canada based on regional historical data as well as for 

projected future conditions under climate change scenarios. IDF estimates for Tofield were 

obtained for both historical and future conditions. The estimates for the historical condition 

appear to be generally lower than those from the published IDF curves for some regional 

climate stations (e.g., the Edmonton International Airport station and the City of Edmonton). To 

account for impacts of climate change, the IDF estimates for the Shared Socioeconomic 

Pathways (SSP) 5-8.5 (high emission) scenario were considered. This set of IDF estimates was 

compared with the IDF curves for the city of Edmonton (EPCOR, 2022). As illustrated in Figure 

13, the future 5-year IDF curve from the IDF_CC Tool is similar to Edmonton’s 5-year curve with 

the values for longer durations being slightly higher (up to 13%), while the future 100-year IDF 

curve is lower than Edmonton’s 100-year IDF curve by up to 25%.  

 

Figure 13 Comparison of IDF_CC future climate IDF with Edmonton IDF curves 

The Edmonton IDF curves were developed from relatively long records and representative of the 

upper bound of the data from 11 rain gauges around the city of Edmonton. This data set has 
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been adopted by the City of Edmonton and other municipalities in the region. From the 

comparison with the IDF_CC Tool results discussed above, the Edmonton IDF values appear to 

be conservatively high while reasonable when potential impacts of climate change are 

considered. As such, the Edmonton IDF data have been adopted for the Town of Tofield in this 

study. The data are summarized in Table 7.  

Table 7 Design rainfall intensity-duration-frequency values adopted for Tofield 

Duration Rainfall Intensity (mm/hr) 

2-year 5-year 10-year 25-year 50-year 100-year 

5 min 67.8 91.5 109.9 135.0 155.1 178.5 

10 min 50.0 69.7 85.1 105.9 122.1 141.3 

15 min 40.3 57.0 70.2 88.0 101.8 118.2 

20 min 34.1 48.7 60.2 75.7 87.9 102.3 

25 min 29.8 42.7 52.9 66.8 77.7 90.7 

30 min 26.5 38.2 47.4 60.0 69.9 81.7 

35 min 24.0 34.6 43.1 54.5 63.7 74.6 

40 min 22.0 31.8 39.5 50.1 58.6 68.7 

45 min 20.3 29.4 36.6 46.4 54.4 63.8 

50 min 18.9 27.4 34.1 43.3 50.8 59.7 

55 min 17.8 25.7 32.0 40.6 47.7 56.1 

1 hr 16.7 24.2 30.1 38.3 45.0 53.0 

2 hr 10.3 14.9 18.4 23.4 27.8 33.0 

3 hr 7.7 11.1 13.7 17.4 20.8 24.8 

4 hr 6.2 9.0 11.0 14.0 16.8 20.1 

6 hr 4.6 6.6 8.1 10.3 12.4 14.9 

12 hr 2.8 3.9 4.8 6.0 7.4 8.9 

24 hr 1.7 2.3 2.8 3.5 4.4 5.3 

The conveyance capacities of the drainage system of the Town of Tofield were evaluated for the 

4-hour and 24-hour design rainfall for return periods between 2 and 100-years. The modified 

Chicago distribution and Huff distribution were used for the 4 hour and 24 hour events, 

respectively. 
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5.4 Model Validation: Simulation of July 24, 2023 Event 

Model calibration cannot be performed as there are no flow monitoring data or high water mark 

records. The July 24, 2023 storm event was simulated to check the reasonableness of the SWMM 

model for the Town of Tofield. The rainfall intensity time series estimated from the PRECIP-ET 

radar data (Figure 10) was input to the model based on a 5-minute time step. The modelled 

flood depths through the Town are shown in Figure 14. The model results indicate that most of 

the roadways, storm sewers and open channels in the town were carrying significant surface 

runoff during the July 24, 2024 event. At the intersection of 55 Ave and 47 St, a maximum 

computed hydraulic head of approximately 699.45 m has been estimated. The model indicates 

that this peak would have occurred shortly after the second peak on July 24, 2023 at 4:24 am. A 

hydraulic head of 699.2 m was estimated for 9:25 am which appears to be consistent with the 

situation illustrated by the flood photos in Figure B.2.-6, B.2.-8 and B.2.-9 (Appendix B) which 

were taken at this time. Additionally, a computed hydraulic head of 699.2 m has been estimated 

for the adjacent Belvedere Park soccer field area which is represented as a storage node within 

the model with an estimated flood depth of 1.5 m at 9:25 am. Available videos from CTV and 

Global News taken on the day after the storm (July 25, 2023) would indicate that the water level 

would have been close to 699.17 m in the early morning after the storm on the following day of 

the flood event which is consistent with the modelling. 

A computed hydraulic head of 698.29 m has been estimated at the intersection of 52 St and 

51 Ave for July 24, 2023 at 9:10 am. This estimate is slightly lower than the flood extends 

displayed in Figure B.2.-2 (Appendix B). The model computed a maximum flood depth of 

0.41 m at the intersection where water is shown to overtop the curb and spill into the adjacent 

field. 

As shown on Figures B.2.-5 and B.2.-6 (Appendix B) the field area south of the motel was 

inundated during the July 24 flood event. The water level elevation at the time the photographs 

were taken has been approximated as 698.50 m which compares closely to the modeled flood 

level of 698.56 m at that time. 

A video from CTV news shows the intersection of 50 St and 51 Ave on the morning after the 

rainstorm with flood waters encroaching up to the Tofield Shopping Centre sign across from the 

Dollar Store. Form the LiDAR data a corresponding flood level of 699.18 m was approximated 

which is only slightly higher than the simulated hydraulic head of 699.06 m at 5:30 am. 

Figure B.2.-10 to 18 show the flooding at the Tofield Municipal Cemetery north of town. Based 

on the simulated maximum computed hydraulic head of 678.64 m a portion of the southeast 

corner of the cemetery would have been flooded which agrees with the flooding extends shown 

in the photographs. Furthermore, the modelling also indicates that the upstream side of the 
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existing culvert under Hwy 834 was submerged which is similar to the flood conditions shown in 

Figure B.2.2-18.  

In summary, the model results for the July 24, 2023 flood event were generally consistent with 

the information gathered from the Town.  
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Figure 14 Model results – July 24, 2023 storm event.
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6 EXISTING DRAINAGE SYSTEM ASSESSMENT 

6.1 Criteria for Assessing the Existing System 

The existing stormwater drainage system for the Town of Tofield could be divided into a minor 

system and major system. The minor system includes all storm pipes, while the major system 

includes the overland drainage features (roadways, ditches, culverts, etc.), and the existing storm 

pond and marsh areas. Generally, a minor system is designed for frequent rainfall runoff events 

and a major system conveys excessive flows during major events when the capacity of the minor 

system is exhausted. As described in Section 3.2, only some areas of the town have the minor 

system while the remainder is serviced by the major system for both frequent and major runoff 

events. In the case of the Sub-basin 4, the storm sewers and lift station should be considered as 

part of the major system as there are no other overland drainage routes. Additionally, the storm 

sewer system in Sub-basin 2 between 52 St and 53 St provides the only drainage route to the 

receiving Sunshine Villa Drain downstream and should therefore also be considered as part of 

the major system. In Alberta, the minor system is usually designed for a 2 or 5-year event and 

the major system is usually expected to provide the capacity for major events of up to a 100-

year return period. Accordingly, the following criteria have been adopted in this study for the 

assessments of the existing system and improvement options: 

▪ All pipes of the minor system should provide a 2-year conveyance capacity. The pipe 

may be surcharged for a 5-year event but the surcharge level should be below the 

ground. Where dual drainage is not available and pipes are the sole conveyance element, 

a higher standard should be considered (e.g. 100-year event).  

▪ The conveyance elements of the major system should provide the capacity for a 100-year 

event with surface flood depths no more than 0.15 m above grade.  

▪ Existing culverts should provide a ratio where the headwater measured to the invert 

divided by the culvert diameter is equal or smaller than 2.5. Further, the headwater 

should not be higher than the lowest part of the roadway shoulder.  

▪ A minimum culvert size of 600 mm diameter for approach culverts and 800 mm for 

centreline crossings should be used. 

The adopted design storm events include the 4 hour modified Chicago storms and 24 hour Huff 

storms for the City of Edmonton (2024).   



Final Draft Report, Rev. 0 

February 2025  

 

Tofield Stormwater Management 37 

Final Report 

6.2 Minor System 

As described in Section 3.2, storm pipes that are considered as the minor system exist at 55 Ave 

west of 52 St in Sub-basin 2, while the storm pipes at 47 St near the soccer field serve Sub-

basin 4 for both minor and major storm events (see Figure 2 and Figure 4 for their locations). 

These pipe systems were assessed for the 2, 5, and 10-year 4-hour Chicago design storms. 

Modelling results are shown in Figure 15 through Figure 17.  

The two small storm networks within Sub-basin 2 can convey runoff from the 2-year design 

event with slightly surcharging  one storm sewer pipe at 52 B St and 55 Ave. For the 5 and 10-

year events, more pipes were surcharged but the hydraulic grade line (HGL) elevations were 

below the ground (i.e., no surface flooding). So, these existing storm pipes are likely able to 

provide a service level greater than 5 years. However, it should be noted that surface flooding 

would occur at 52 St and near 54 Ave (problematic area #5) even during the 2-year event. 

Flooding at this location is due to backwater from the ditch that drains runoff from 52 St to the 

pipe system to the west. This ditch is also assessed for major storm events later.  

The storm sewer network in Sub-basin 4 is able to accommodate runoff for the 2-year design 

storm; however, all pipes would be surcharged as the conveyance capacity of the system is 

limited by the existing pump capacity. Minor surface flooding would occur in the soccer field 

near 55 Ave during the 5-year event. For the 10-year event, more locations along this storm line 

would be flooded including the soccer filed (problematic area #1), 48 St and 52 Ave, and some 

locations south of the CN Railway tracks. This system is further assessed for major storm events 

later. 

The modelling results also indicate that flooding would occur at the following locations during 

the minor events evaluated: 

• 51 Ave and 50 St (problematic area #2) 

• 51 Ave and 52 St (problematic area #4) 

• 58 Ave west of 51 St (problematic area #6) 

• 51 St near Sunshine Villa (problematic area #7) 

Similar to the problematic area #5 (52 St near 54 Ave), these areas are drained by relatively 

small, shallow ditches. Flood depths in these areas are not significant during the minor storm 

events. They are further assessed in the next section as part of the major systems.   
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Figure 15 Modelling results for the 2-year design storm event 
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Figure 16 Modelling Results for the 5-year design storm event 
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Figure 17 Modelling Results for the 10-year design storm event 
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6.3 Major System 

The 100-year 4-hour and 24-hour design storms were modelled to assess the capacity of the 

existing major system. Usually, the 4-hour design storm governs the peak runoff discharge and 

is used to evaluate the conveyance capacity of the system, while the 24-hour design storm is 

often used to evaluate the storage capacity of the system. The modelling results are shown in 

Figure 18 and Figure 19 and are discussed as follows. 

6.3.1 Sub-basin 1 

A relatively large amount of runoff is conveyed by roadways towards the small drainage ditch 

south of Sunshine Villa at the north end of 51 St (problematic area #7). Runoff enters the ditch 

via two curb cuts on 51 St (Figure C.1.-3 and 4). For both the 100-year 4-hour and 24-hour 

design events, this area would be flooded. The modelled flood depth for the 4-hour design 

event is greater due to the higher peak runoff discharge and reaches 0.39 m.  

The ditch flowing north from 58 Ave west of 51 St receives runoff from the area south of 58 Ave 

(Figure C1.1.-1). For the 100-year 4-hour event, backwater from this ditch would cause flooding 

on 58 Ave (problematic area #6) with a depth up to 0.2 m. The problematic area #6 (Figure 2) is 

located immediately east of this location. The modelling results show no flooding in this area 

during the 100-year 24-hour design event. Flooding in this area is due to the inadequate 

capacity of the existing 750 mm culvert for the local access road crossing west of 51 St and 

overgrown vegetation in the ditch. The culvert appeared to be partially blocked by vegetation 

and debris as observed during the site inspection, which may have resulted in greater flood 

depths on 58 Ave during the historical storm events than the modelled.  

6.3.2 Sub-basin 2 

The ditch flowing west from 52 St along 52A St (near 54 Ave) discharges to the storm sewer line 

that flows north. As mentioned in Section 6.2, the area at the ditch inlet (problematic area #5) 

would be flooded even during the 2-year event because the ditch is too shallow and relatively 

small (Figure C.2.-1). The modelled flood depths for this area are 0.61 m and 0.46 m for the 

100-year 4-hour and 24-hour design events.  

Minor street flooding would occur on 55 Ave near 54 St during the 100-year 4-hour storm 

event. The modelled flood depths are smaller than 0.15 m and acceptable.
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Figure 18 Modelling results for the 100-year 4-hour storm event  
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Figure 19 Modelling results for the 100-year 24-hour storm event
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6.3.3 Sub-basin 3 

Flooding would occur on 51 Ave at 50 St intersection (problematic area #2) and at 52 St 

(problematic area #4) during the 100-year storm events.  

Runoff from 51 Ave near 50 St (problematic area #2) drains via a curb cut (Figure C.3.-1 

Appendix B) to a ditch that flows west towards a marsh located between the CN Railway and 52 

Ave near 52 St. There is a local 750 mm CSP culvert crossing located approximately 80 m 

downstream of the curb cut. Further downstream, the ditch crosses 51 St via a 600 mm CSP 

culvert. The modelled flood depths at 51 Ave and 50 St are 0.69 m and 0.35 m for both the 100-

year 4-hour and 24-hour events. Flooding is likely due to the ditch capacity and backwater from 

downstream culvert crossings. Note that the culvert for the 51 St crossing was surcharged by 

0.64 m during the 100-year 4-hour event.  

Flood levels at 51 Ave and 52 St (problematic area #4) are controlled by backwater from the CN 

North Ditch. The modelled flood depths on the street are greater than 0.2 m for both design 

events. The model may have slightly underestimated the flood depth as the available 

topographic data are inadequate to accurately determine the control elevation for outflows 

from the marsh to the CN North Ditch. Figure 20 shows the CN North Ditch channel profile 

based on available survey and LiDAR data. Also included in Figure 20 is the channel profile from 

the intersection of 52 St and 51 Ave to the CN North Ditch. The elevation difference between 

the problematic area #4 and CN ditch invert upstream of the Creamery Road crossing is less 

than 0.5 m. This section of the CN ditch is poorly drained due to its flat grade and debris (as 

observed during the site inspection). The modelled flood levels upstream of the 750 mm culvert 

at Creamery Rd (56 St) are nearly the same as those at 52 St. The marsh drains to the CN ditch; 

however, the outlet is not well defined. So, it is clear that the prolonged flooding on 52 St 

experienced during the July 2023 event was due to backwater from the CN ditch and the marsh 

area.  
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Figure 20 CN North Ditch Profile. 
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6.3.4 Sub-basin 4 

As previously mentioned, drainage of Sub-basin 4 relies on the existing storm sewer line along 

47 St which runs across the CN Railway tracks and discharges to the South Drainage Channel in 

Sub-basin 5. This storm line would be surcharged during the 2-year storm event. The modeling 

results indicate that surface flooding would occur along 47 St between 51 Ave and 55 Ave 

(problematic area #1) for the 100-year storm events. Water would back from the storm line into 

the adjacent roadway ditches, baseball field, and the soccer fields, as experienced in July 2023. 

The 100-year 24-hour design event would result in the most severe flooding condition due to its 

greater runoff volume. The computed maximum water depth in the soccer field for this event is 

more than one meter. The majority of the soccer field would be flooded. The baseball field and 

55 Ave near 47 St would also be flooded. The flood level in this area is governed by the pump 

capacity of the existing lift station at the downstream end of this storm line. Note that this 

assessment assumed a maximum pump capacity of 0.045 m3/s for the lift station. It would take 

several weeks to drain the soccer field at this rate. 

In Sub-basin 4, the 100-year design storms would also result in flooding with the maximum 

flood depth greater than 0.3 m at 48 St and 52 Ave.  

6.3.5 Sub-basin 5 

In this sub-basin, the 47 St storm sewer line runs across the CN Railway and the storage yards to 

the south before discharging to the South Drainage Channel via the lift station. For the 100-year 

design events, this section of the storm line would be surcharged with the hydraulic grade line 

(HGL) being more than 0.3 m higher than the ground elevation.  

A ditch flows from the east of the storm sewer line between the storage yards and likely 

discharges to the lift station via a long pipe. This ditch receives runoff from the adjacent storage 

yards and an area east of 47A St and south of the CN Railway. During the 100-year storm events, 

flooding would occur at the two culvert crossings for this ditch and at the inlet of the pipe that 

connects the ditch to the lift station.   

The South Drainage Channel downstream of the lift station flows west through the Nature’s 

Marsh, which could significantly attenuate the flow. Downstream of the marsh, the drainage 

channel continues to the west and ultimately discharges to Tributary 1 immediately south of the 

CN Railway after crossing Creamery Rd (50 St). This channel is able to convey the 100-year 

runoff with no flooding, although the culverts at the 51 St crossing and at the downstream 

walking path crossing (located approximately 300 m west of 51 St) would be surcharged.  
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The west roadside ditch along 51 St discharges to the South Drainage Channel immediately 

north of the Beaverhill Motel. The area at the motel (problematic area #3) is relatively low, and 

the culvert for the approach is unable to pass the 100-year peak flows. So, the area would be 

inundated by overflows from the ditch. The flood level is also likely affected by backwater from 

the South Drainage Channel. The modelled flood level is up to 698.6 m, or about 0.2 m higher 

than the parking area in front of the motel. 

6.3.6 Existing Retention Pond Adjacent to the Lift Station (Sub-basin 5) 

Preliminary modelling of the existing retention pond adjacent to the lift station in Sub-basin 5 

was performed based on the limited available information. It has been assumed that the 

retention pond receives runoff from the adjacent storage yard with a total drainage area of 

5.6 ha.  

For the 100-year 24-hour storm event, the modeled pond level is about 0.25 m below the top of 

the pond (elevation 699.0 m estimated based on limited survey data from SEC). However, the 

pond would be overtopped during the 100-year 4-hour event.  

Note that this assessment is based on limited information as the Town does not have any 

records of this pond. It is recommended that a survey of this pond be conducted, and a more 

detailed assessment be performed to confirm its purpose and capacity.  

6.3.7 Tofield Cemetery  

Separate PCSWMM modelling was undertaken to assess the existing drainage conditions at the 

Tofield Cemetery located to the northeast of the town.  

Hwy 834 has been realigned in 2023. The new highway road is now located to the west of the 

town. It runs northwest after crossing Hwy 626 and then turns north at the Tofield Cemetery 

(Figures C.5. -1 to C.5.-5). This new highway alignment forms the east boundary of Sub-

basin 16 as shown in Figure 4. Prior to construction of the new highway, Sub-basin 16 generally 

drains northeast to Beaverhill Lake. The new highway road has altered the drainage pattern. It 

would intercept runoff from Sub-basin 16. The runoff would generally flow northwest along the 

highway to the cemetery. As shown in Figure 21, a 750 mm culvert crosses the highway near the 

cemetery. It would convey a portion of the runoff from Sub-basin 16 across the highway, and 

from there, the runoff will flow in the east ditch of the highway north to Ketchamoot Creek. A 

significant portion of the runoff from Sub-basin 16 would flow north along the west side of the 

highway. After passing the cemetery, the runoff will be conveyed by a newly excavated ditch 

that flows north to Ketchamoot Creek. The southeast corner of the cemetery is relatively low and 

is prone to flooding. The modelled flood levels at this location are 678.65 m and 678.75 m for 
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the 100-year 4-hour and 24-hour storms, respectively. The southeast corner of the cemetery 

(denoted as low-lying area in Figure 21) would be flooded. 
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Figure 21 Drainage features near Tofield Cemetery
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6.3.8 Summary 

The existing storm sewer pipes in Sub-basin 2 generally have a service level greater than 5 years. 

The storm sewer pipes along 47 St near the soccer field in Sub-basin 4, however, would be 

surcharged during the 2-year design storm event. During the 100-year event, backwater from 

these pipes would result in significant flooding around the soccer field.   

Modelling results confirm that the seven problematic areas identified by SEC (2023) are prone to 

surface flooding. Flooding in the problematic area #1 is due to lacking overland drainage outlets 

and the limited capacity of the existing storm sewer system. Flooding in the other six areas is 

generally due to inadequate ditch capacities and backwater from downstream channels and 

culverts. In addition, flooding would occur at 48 St and 52 Ave and the Tofield Cemetery during 

the 100-year design storm events. For the convene 

Drainage improvements to reduce the risk of flooding in these areas are required. 

7 STORMWATER MASTER DRAINAGE PLAN 

7.1 Maximum Allowable Discharge 

The town of Tofield is located in the lower portion of the Ketchamoot Creek basin. The creek is 

not gauged. As such, a regional analysis is required to estimate the 100-year pre-development 

runoff rate for this area. As part of the Camrose Flood Hazard Study, NHC (2020) developed a 

regional flood frequency curve, which can be applied to the Ketchamoot Creek basin. Based on 

this regional curve, the 100-year unit peak discharge rate for an ungauged area in this region 

cold be expressed as: 

𝑞100−𝑦𝑟 = 7.6𝐴−0.35  (Equation 1) 

where q100-yr is the 100-year unit runoff rate (L/s/ha), and A is the basin area (km2).  

The footprint of the town is approximately 8.6 km2. The majority of the area drains through 

Tributary 1 of Ketchamoot Creek. The total drainage area of this tributary is approximately 

20.7 km2.  For these areas sizes (8 and 21 km2), the predevelopment runoff rates estimated from 

Equation 1 are 3.6 L/s/ha and 2.6 L/s/ha, respectively. Using a lower allowable discharge would 

reduce the risk of downstream flooding. Accordingly, NHC recommends that 2.6 L/s/ha be 

adopted as the maximum allowable discharge rate for future developments.  
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7.2 General Design Criteria 

As discussed above, it is recommended that the minor system be designed with no surcharging 

during the 2-year design storm and no surface flooding during the 5-year design storm. The 

major system should generally provide the 100-year service level. Stormwater management 

design shall follow the Standards and Guidelines for Municipal Waterworks, Wastewater and 

Storm Drainage Systems (2013).  

Stormwater management facilities (SWMFs) should be provided for future development. The 

following design criteria are recommended: 

▪ SWMFs should be designed as wet ponds.  

▪ SWMFs shall be designed to manage surface runoff for rainfall events of up to the 100-

year return period between the normal water level (NWL) and the design high water level 

(HWL). 

▪ The maximum outflow discharge from a SWMF shall be limited to a maximum of 

2.6 L/s/ha.  

▪ SWMFs utilizing gravity outlets should provide a 0.5 m freeboard between the HWL and 

top of pond and be designed with an emergency spillway. 

▪ A 1.0 m freeboard from the HWL to top of pond should be considered if an emergency 

spillway cannot be provided. 

▪ SWMF design shall follow the standards and guidelines of the Province of Alberta, 

including removal of 85% of sediments with particle size of 75 μm or greater. 

▪ Potential environmental and wildlife impacts on existing wetlands and receiving natural 

waterbodies shall be assessed by qualified environmental and aquatic specialists.  

Where new storm sewers are installed, the following criteria must be considered: 

▪ Storm sewer pipes shall be designed to convey the design flow when flowing full with 

the hydraulic grade-line at the pipe crown. Crown elevations should match at manhole 

junctions. 

▪ Storm sewer flow velocities shall be no less than 0.60 m/s when flowing full.  

▪ The minimum pipe diameter shall be 300 mm with a minimum depth of cover to the 

pipe crown of at least 1.2 m.  
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7.3 Recommended Improvements to Existing System 

Based on the modeling results of the existing system capacity and the above-mentioned design 

criteria, recommended improvements to the existing stormwater drainage systems are 

summarized in the following sections. The minor systems in Sub-basin 2 do not require 

upgrades as they can provide a service level greater than 5 years. All proposed improvements 

are intended to mitigate the risk of flooding in the identified problematic areas for the 100-year 

design storm event. 

7.3.1 Problematic Area #1 

Flooding in the problematic area #1is due to the limited capacity of the existing storm sewer 

pipes along 47 St near the soccer field and the lift station at its downstream end located south 

of the CN Railway tracks. SEC (2023) provides a preliminary mitigation concept for this area, 

which is to construct a stormwater management facility (SWMF) near the lift station between the 

storage yards south of the CN Railway. NHC evaluated this concept for the 100-year design 

storm. The modelling results indicate that this concept requires a live storage volume of about 

42,000 m3 between elevations 696.2 m and 698.1 m, upsizing the 900 mm storm sewers south of 

50 Ave (with a total length of approximately 527 m) to 1200 mm pipes, and upgrading the lift 

station. The footprint of the SWMF would be 2.8 ha or greater (depending on the side slopes), 

which does not appear to be feasible given the limited available space between the existing 

storage yards. NHC recommends an alternative concept consisting of the components listed 

below and illustrated in Figure 22.  

• Construct a SWMF (SWMF #1) south of CN Railway and east of 47A St, which is assumed 

to be a dry pond with the following design parameters:  

o Bottom elevation: 696.0 m 

o Design highwater level (HWL): 698.0 m 

o Top elevation: 700.0 m (existing ground) 

o Live storage volume between the bottom and HWL: 42,000 m3 

o Side slope: 3H:1V 

o Bottom area: 20,300 m2 

o Surface aera at HWL: 24,000 m2 

o Surface area at the pond top: 28,000 m2 

• Install a new manhole on the existing storm sewer line immediately south of the CN 

Railway. The invert elevation of the new manhole would be approximately 694.84 m. 
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• Install a 222 m long, 900-mm-diameter storm sewer to connect the proposed SWMF to 

the existing storm sewer line. The new storm sewer should tie to the new manhole (invert 

elevation 694.84 m). It should be designed to divert flows from the manhole to the 

SWMF #1 when the storm sewer line is surcharged and discharge the SWMF back when 

the HGL of the storm sewer recedes. The inverts of the new sewer should be at Elev. 

695.84 m at the new manhole and Elev. 696.0 m at the SWMF. 

• Upgrade the lift station by replacing the pump with a Grindex Magnum L pump, which 

has a maximum capacity of 0.34 m3/s. The lift station shall be operated with an automatic 

controller. Note that the total drainage area for this lift station is about 167 ha, and the 

recommend pumping capacity is equivalent to 2.0 L/s/ha, which is smaller than the 

allowable discharge rate (2.6 L/s/ha) discussed in Section 7.1. An operational plan for the 

lift station should be developed during the design stage. The operational plan should 

allow for multi-stage pumping such that smaller pumping rates are used for more 

frequent storm events (e.g., 5 to 10-year events), while pumping at the full capacity 

(0.34 m3/s) is activated only for extreme events (e.g., a 50-year or greater storm event).  

• Install two 600 mm CSP culverts to drain the soccer field south across 50 Ave. The north 

(upstream) and south (downstream) inverts of the culverts are assumed to be at Elev. 

697.70 m and 697.65 m, respectively.  

• Regrade the ditch south of 50 Ave to flow south. The ditch shall convey flows from the 

new culverts to the proposed SWMF. A 1,000 mm culvert will be required for the CN 

Railway crossing. 

The proposed improvements described herein are based on modelling results and are designed 

to minimize the flood extent and to reduce flood depths in the problematic area #1 to be 

smaller than 0.3 m during the 100-year design storm events. The modelling results indicate that, 

with the proposed improvements, there would be no flooding in this area during the 100-year 

24-hour storm event. Flooding (with a maximum flood depth of 0.4 m) would occur at the 55 

Ave and 47 St intersection during the 100-year 4-hour storm event; however, the duration of 

flooding would be reduced to a few hours (in comparison with several weeks under the existing 

condition). The 100-year 24-hour event is the governing design event for the proposed SWMF. 

While the proposed pump rate (0.34 m3/s) is smaller than the estimated pre-development rate, it 

is a significant increase from the pump rate of the existing system. With the proposed 

improvements along the South Drainage Channel for the problematic areas #2, #3 and #4 

described in the following sections, downstream impacts due to the increased discharge are 

expected to be insignificant. However, both hydrotechnical and environmental impacts to the 

Tofield Nature’s Marsh should be further assessed with more detailed investigations at the 

design stage. The Town may consider using a smaller pump rate; however, that will require a 

larger SWMF and increase the drawdown time. Such alternatives may be explored during the 

design stage. An example is provided herein: to achieve a similar level of mitigation for the 
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problematic area #1 with a pump rate of 0.17 m3/s (50% of the proposed rate), the size (surface 

area) of SWMF #1 will need to be increased by approximately 30% (increasing the footprint from 

2.8 ha to 3.6 ha), which would be difficult to achieve given the limited available land size. In 

addition, the drawdown time of the pond will increase significantly (from 4 days to 9 days for 

the 100-year 24-hour design event).    
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Figure 22 Proposed drainage improvements based on Option 1 for Problematic Areas 1, 2, 3 and 4 
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Figure 23 Proposed drainage improvements based on Option 2 for Problematic Areas 1, 2, 3 and 4 
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7.3.2 Problematic Areas #2, #3 and #4  

Flooding at the problematic area #2 (51 Ave and 50 St) and #4 (51 Ave and 52 St) are due 

primarily to inadequate conveyance capacities of the downstream ditches and culverts that drain 

to the CN North Ditch. Flooding at the problematic area #3 (Beaverhill Motel) is due to the 

inadequate capacity of the ditch along 51 St and backwater from the South Drainage Channel. 

The estimated peak discharge for the tributary ditch is 1.36 m3/s during the 100-year 4-hour 

design event. 

SEC (2023) provides a preliminary mitigation concept to reduce the risk of flooding in these 

areas, which is to construct two SWMFs as shown in Figure 22, including SWMF #2 located at 

the existing wetland north of the CN Railway and west of 52 St and SWMF #3 located south of 

the CN Railway and west of 51 St. The two SWMFs are connected and discharged to the north 

via a lift station and a force main. This mitigation concept is referred to Option 1 herein. NHC 

evaluated this option for the 100-year 24-hour and 4-hour design storms using the SWMM 

model. Based on the modelling results, a conceptual design for this option is provided as 

illustrated in Figure 22 and summarized below:  

Option 1: 

• Construct a SWMF (SWMF #2) between the CN Railway and 52 Ave, and west of 52 St. 

The SWMF should be a wet pond with the following design parameters determined from 

modelling:  

o Bottom elevation: 692.4 m  

o Normal (permanent) water level (NWL): 695.0 m (to provide a permanent pond 

depth, to accommodate the proposed equalization pipes connecting SWMFs #2 

and #3 and to collect sediment) 

o Design highwater level (HWL): 697.3 m  

o Minimum top elevation 698.0 m 

o Live storage volume between the NWL and HWL: 74,400 m3 

o Side slope: 5H:1V  

o Bottom area: 20,000 m2 

o Surface area at NWL: 28,500 m2 

o Surface area at HWL: 37,100 m2 

o Surface area at the top: 40,000 m2 

• Install a lift station at the north side of SWMF#2 with a force main (approximately 440 m 

long) discharging to the north. The lift station consists of an automatic pump with a 

capacity of 0.25 m3/s. The force main should discharge to a ditch north of 56 Ave.   
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• Improve the existing drainage ditch/channel from the 51 Ave and 50 St intersection to 

SWMF#2 as illustrated in Figure 22. The channel should be directed to SWMF#2. It is 

assumed that the channel downstream of 51 Ave and 52 St will be 2.0 m wide at the 

bottom, with 3H:1V side slopes and a 0.8% longitudinal slope. The ditch upstream of 51 

St should have a bottom width of 2.0 m, side slopes of 2H:1V and a longitudinal slope of 

0.27%. The upstream invert of the ditch near 50 St should be at Elev. 698.25 m (or 0.4 m 

lower than the curb cut), and the downstream invert elevation at 51 St should be 

697.78 m. The local access culvert in this ditch should be removed. 

• Construct a SWMF (SWMF #3) south of the CN Railway and north of the gas station 

access road. The SWMF is assumed to be a wet pond with the following design 

parameters:  

o Bottom elevation: 692.4 m  

o NWL: 695.0 m (to provide a permanent pond depth, to accommodate the 

proposed equalization pipes connecting SWMFs #2 and #3 and to collect 

sediment)  

o Design HWL: 697.3 m  

o Minimum top elevation 697.8 m 

o Live storage volume between the NWL and HWL: 36,700 m3 

o Side slope: 5H:1V  

o Bottom area: 6,000 m2 

o Surface area at NWL: 12,430 m2 

o Surface area at HWL: 19,250 m2 

o Surface area at the top: 21,000 m2 

• Install two 600-mm-diameter concrete equalization pipes across the CN Railway to 

connect SWMFs #2 and #3. It is assumed that the pipe inverts will be at El. 693.4 m and 

pipe lengths not greater than 80 m. 

• Create a rock-armored overflow section in the right (east) bank of the existing South 

Drainage Channel to divert a portion of the flow to SWMF #3. The crest elevation of this 

overflow section is assumed to be 697.4 m (about 0.3 m lower than the existing top of 

bank). This overflow section is designed to spill to SWMF#3 with discharges up to 

1.3 m3/s and a total volume of 122,000 m3 during the 100-year 24-hour design storm 

event.  

• Regrade the 51 St roadside ditch from 46 Ave to its confluence with the South Drainage 

Channel. The new ditch should have a 2 m bottom width, 3H:1V side slopes and a 0.26% 

longitudinal slope with the upstream invert (near 46 Ave) at Elev. 697.43 m and 

downstream invert at Elev. 697.07 m. 
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• Add a 700 mm CSP culvert at the Beaverhill Motel access crossing. 

• Replace the existing 600 mm diameter culvert for the walking path crossing (located 

approximately 300 m west of 51 St) with a 1,000 mm diameter CSP. 

In addition to Option 1, NHC evaluated an alternative (Option 2) to improve drainage conditions 

for the problematic areas #2, #3, and #4. This option involves drainage channel improvements 

without SWMFs. The channel improvements include those identified for Option 1 plus regrade 

the CN north and south ditches as required. This option is illustrated in Figure 23 and 

summarized as follows: 

Option 2: 

• Regrade the 51 St roadside ditch from 46 Ave to its confluence with the South Drainage 

Channel. The new ditch should have a 2 m bottom width, 3H:1V side slopes and a 0.26% 

longitudinal slope with the upstream invert (near 46 Ave) at Elev. 697.43 m and 

downstream invert at Elev. 697.07 m. 

• Regrade the channel from 51 St to Creamery Rd (including the CN north ditch). The 

regraded channel should have a minimum bottom width of 1.5 m, bank slopes of 3H:1V 

and a minimum longitudinal slope of 0.12%.   

• Lower the existing 750 mm diameter CSP culvert crossing Creamery Rd by about 0.7 m 

with the upstream (east) and downstream (west) inverts at Elev. 696.75 m and 696.69 m, 

respectively.  

• Regrade the ditch from 51 Ave and 52 St to the CN North Ditch. The new ditch should 

have a 2.0 m bottom width, 3H:1V side slopes and a 0.8% longitudinal slope.  

• Regrade the 51 St roadside ditch from 46 Ave to its confluence with the South Drainage 

Channel.  The new ditch should have a 2 m bottom width, 3H:1V side slopes and a 0.26% 

longitudinal slope with the upstream invert (near 46 Ave) at Elev. 697.43 m and 

downstream invert at Elev. 697.07 m. 

• Add a 700 mm CSP culvert at the Beaverhill Motel access crossing. 

• Regrade the South Drainage Channel from 51 St to Creamery Road (including the CN 

south ditch). The regraded channel should have a minimum bottom width of 1.5 m, 

3H:1V side slopes and a 0.12% longitudinal slope with a bottom elevation of 697.24 m at 

51 St and 696.40 m at Creamery Road. 

• Replace the existing 600 mm diameter culvert for the walking path crossing (located 

approximately 300 m west of 51 St) with a 1000 mm diameter CSP. 

• Replace the existing 700 mm diameter culvert under Creamery Road with a 1000 mm 

diameter CSP culvert. 

Based on modelling results for the 100-year 24-hour and 4-hour design storm events, both 

options would provide flood relief for the problematic areas #2, #3, and #4. With the proposed 
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SWMFs, Option 1 is expected to be more resilient. It would reduce downstream flood peaks and 

lower the risk of flooding for the downstream areas including the properties located along the 

creek north of the CN Railway and west of Creamery Road (Tributary 1). This will largely mitigate 

impacts of increased flows due to the proposed mitigation measure for the problematic area #1 

(the increased pumping rate). However, the required sizes of SWMFs #2 and #3 are significant, 

and it could be difficult to design and construct these SWMFs at the specified locations given 

the limited space and existing structures. Further investigation on the constructability of these 

SWMFs will be necessary. A detailed hydraulic analysis is required at the design stage to ensure 

the functionality of this SWMF system. 

Option 2 appears to be simpler as it avoids construction of the SWMFs and lift station, and the 

flow direction generally follows the existing drainage pattern. However, both construction and 

maintenance of this option can be challenging as the existing CN Ditch has relatively steep bank 

slopes that are subject to erosion and has experienced issues of debris. The available space for 

the proposed channel improvements is limited. Modifications to the CN ditches will require CN’s 

approval. The main disadvantage of Option 2 is that the peak discharges through the South 

Drainage Channel would increase noticeably. This impact would extend to Tributary 1 north of 

the CN Railway and west of Creamery Road. Flow increases in the creek due to Option 2 are not 

expected to be significant because flood flows from the upper reach of the creek are much 

larger. However, some properties located along this creek reach are already subject to creek 

flooding because they are likely located on the floodplain. Increased CN ditch flows due to 

Option 2 impose negative impacts on this area.  

7.3.3 Problematic Area #5 

Flooding on 52 St in this area is due to the inadequate capacity of the ditch from the street to 

the existing storm sewer to the west. For the 100-year 4-hour design event, the peak discharge 

for this ditch is 2.3 m3/s. To mitigate flooding in this area, NHC recommends lowering the 

upstream invert of the ditch to Elev. 697.96 m (approximately 0.5 m lower than the curb cut on 

52 St) and replace the ditch with a concrete swale (Figure 24). This would eliminate the flooding 

issue on 52 St.  

In addition, the undersized 300 mm CSP culvert downstream under the driveway access road (56 

Ave) is to be replaced with a 750 mm diameter CSP culvert and an overflow section in the 

roadway (Alternative 1). The increased culvert size provides additional flow capacity while the 

roadway overflow would convey flows in excess of the 2-year event. Alternatively, three 900 mm 

diameter CSP culverts, roadway raising and additional channel regrading could be considered to 

accommodate the larger flows if roadway overtopping is not permissible (Alternative 2).  

Furthermore, it should be noted that the peak runoff rate downstream of the minor system 

increases from 1.6 m3/s under existing conditions to 2.2 m3/s (Alternative 1) and 2.5 m3/s 

(Alternative 2) with the upgrades at the 100-year 4-hour event. This is largely due to the 

improved drainage capacity of the added concrete swale, the upsizing of the downstream 
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culvert and the potentially added pumping inflows from SWMFs #2 and #3. Note the peak flow 

depth in the small ditch upstream (south) of the minor drainage system would increase from 

0.58 m to 1.26 m with the proposed upgrades. More detailed modelling and surveys of this area 

should be completed as part of the detailed design phase to determine if this level of flooding is 

acceptable without impacting surrounding properties. 
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Figure 24 Proposed drainage improvements for Problematic Area 5  
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7.3.4 Problematic Areas #6 and #7 

Both areas are within Sub-basin 1 on the drainage paths towards the marsh area immediately 

west of Sunshine Villa. As discussed in Section 6.3.1, flooding in these two areas is due to 

backwater from downstream ditches and culverts. The 100-year 4-hour design storm governs 

the peak discharges and consequently the mitigation design for these two areas. Proposed 

improvements for these two areas are illustrated in Figure 25. 

For the problematic area #6, the estimated design discharge for the 100-year 4-hour design 

storm is 1.65 m3/s. The recommended improvements include: 

▪ Replace the existing culvert (which has been assumed as a 600 mm CSP) crossing the 

local access road west of 51 St with two 800 mm diameter CSP culverts. 

▪ Regrade the ditch north of the access road that flows towards the marsh area to the 

north. The regarded ditch should have a 2.0 m bottom width, 3H:1V side slopes and a 

0.9% longitudinal slope with the upstream invert (at the local access road) at Elev. 

696.90 m and downstream invert at El. 695.85 m. The ditch should be maintained 

regularly, and vegetation overgrowth should be avoided. 

For the problematic area #7, the following drainage upgrades are recommended (see Figure 

25):  

▪ Regrade the Sunshine Villa Drain for a length of approximately 606 m downstream from 

Sunshine Villa. The regraded channel should have a longitudinal slope of 0.45%. The 

channel bottom width should be 2.0 m between STA 0+00 and STA 4+18 and 1.5 m 

between STA 4+18 to STA 6+06. The side slopes of the channel should be 3H:1V.  

▪ Replace the existing ditch through Sunshine Villa with a concrete swale and remove the 

existing culvert for the access between Sunshine Villa and the daycare. The upstream 

invert of the swale (at 51 St) should be at El. 696.90 m (0.2 m lower than the existing 

ditch invert).  

These improvements would reduce the flood depth on 51 St to 0.16 m (i.e., 0.24 m lower than 

that for the existing condition) during the 100-year 4-hour design event. However, it should be 

noted that the simulated peak runoff rate downstream of the field crossing increases from 

6.00 m3/s under existing conditions to 6.15 m3/s with the proposed upgrades at the 100-year 4-

hour event.  
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Figure 25 Proposed drainage improvements for Problematic Areas 6 and 7
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7.3.5 Tofield Cemetery 

The following drainage improvements are recommended to reduce the risk of flooding at the 

Tofield Cemetery (see Figure 26):  

▪ Replace the existing 750 mm diameter CSP culvert under Township Rd 512 with two 900 

mm diameter CSP culverts. The upstream and downstream inverts of the culverts should 

be embedded a minimum of 0.1 m below the existing ground with the culvert inverts set 

at Elev. 677.08 m and Elev. 676.76 m, respectively. 

▪ Regrade the land along the south boundary of the cemetery to ensure positive drainage 

towards the highway ditch. 

The proposed upgrades will reduce the maximum water level adjacent to the cemetery to El. 

678.07 m for the 100-year 4-hour design event (0.6 m lower that for the existing condition). The 

area within cemetery to be impacted by this flood level would be minimal with a flood depth 

smaller than 0.15 m. If required, a small berm could be constructed at the southeast corner of 

the cemetery to prevent flooding and provide an additional freeboard.  

 



Final Draft Report, Rev. 0 

February 2025  

 

Tofield Stormwater Management 66 

Final Report 

 

Figure 26 Proposed drainage improvements for the Tofield Cemetery Area



 

 

APPENDIX A 
LANDUSE MAP 

A.1. Town of Tofield Landuse Map (August 12, 2022) 

  





 

 

APPENDIX B 
FLOOD EVENT PHOTOS 

B.1. August 4, 2017 Flood Event 

B.2. July 24, 2023 Flood Event 

  



 

Figure B.1.-1: 55 Ave and 47 St Intersection - looking west towards the Tofield baseball 

field (August 4, 2017). 



 

Figure B.1.-2: 55 Ave and 47 St Intersection - looking west along 55 Ave (August 4, 2017). 

 



 

Figure B.1.-3: 55 Ave and 47 St Intersection - looking south along 47 St (August 4, 2017). 

 



 

Figure B.1.-4: 55 Ave and 47 St Intersection - looking west towards the baseball field 

(August 4, 2017). 

 



 

Figure B.1.-5: 51 Ave and 47 St Intersection – looking northwest towards the baseball field 

(August 4, 2017). 

 

Figure B.1.-6: Belvedere Park – looking northwest towards the soccer field (August 4, 

2017). 

 



 

Figure B.1.-7: 51 Ave– looking northwest towards the soccer field (August 4, 2017). 

 

Figure B.1.-8: 51 Ave– looking north towards the soccer field (August 4, 2017). 

 



 

 

Figure B.2.-1: Backyards along the Ketchamoot Creek Tributary west of 56 St (July 24, 

2023). 

Figure B.2.-2: 51 Ave and 52 St Intersection – Looking south (July 24, 2023). 

 



 

Figure B.2.-3: 51 Ave and 51 St Intersection – Looking east towards the North Drainage 

Channel (July 24, 2023). 

 

Figure B.2.-4: 46 Ave and 51 St Intersection – Looking south towards 46 Ave (July 24, 

2023). 

 



 

Figure B.2.-5: 51 St at Tofield Motel– Looking west (July 24, 2023). 

 

 

Figure B.2.-6: 55 Ave and 47 St Intersection – Looking northwest (July 24, 2023). 

 



 

Figure B.2.-7: 55 Ave and 47 St Intersection – Looking southwest towards the baseball 

field (July 24, 2023). 

Figure B.2.-8: 55 Ave and 47 St Intersection – Looking west along 55 Ave (July 24, 2023). 

 



Figure B.2.-9: 55 Ave and 47 St Intersection – Looking west along 55 Ave (July 24, 2023). 

 

Figure B.2.-10: Tofield Cemetery Service Road – Looking north towards the Cemetery (July 

24, 2023). 

 



 

Figure B.2.-11: Tofield Cemetery Service Road – Looking north towards the Cemetery (July 

24, 2023). 

 

Figure B.2.-12: Tofield Cemetery Service Road – Looking south (July 24, 2023). 

 



Figure B.2.-13: Tofield Cemetery Service Road – Looking south (July 24, 2023). 

 

Figure B.2.-14: Hwy 834 and Range Rd 190 Intersection – Looking southwest (July 24, 

2023). 

 



Figure B.2.-15: Hwy 834 and Range Rd 190 Intersection – Looking southwest (July 24, 

2023). 

 

Figure B.2.-16: Hwy 834 West Ditch – Looking north towards the Tofield Cemetery (July 

24, 2023). 



 

Figure B.2.-17: Hwy 834 East Ditch – Looking east (July 24, 2023). 



 

Figure B.2.-18: Hwy 834 West Ditch – Looking west (July 24, 2023). 



 

Figure B.2.-19: Hwy 834 at Ketchamoot Creek (July 24, 2023). 

 

 



 

 

APPENDIX C 
SITE VISIT PHOTOS (JUNE 12, 2024) 

C.1. East and Industrial Sub-basin (Lift Station) 

C.2. East and Industrial Sub-basin (Lift Station) 

 

 



Sub-Basin 1 

 

Figure C.1.-1: Drainage ditch at the intersection of 58 Ave and 51 St – looking west. 

 

Figure C.1.-2: 51 St east curb near Sunshine Villa – looking south. 



 

Figure C.1.-3: 51 St curb outlet upstream of the Sunshine Villa drainage ditch– looking 

northwest. 

  

Figure C.1.-4: 51 St curb outlet upstream of the Sunshine Villa drainage ditch– looking 

west. 

 



 

Figure C.1.-5: 51 Sunshine Villa drainage ditch access crossing north of the Sunshine 

Daycare. 

 

Figure C.1.-6: 51 Marsh downstream of the Sunshine Villa drainage ditch.  



Sub-Basin 2 

 

Figure C.2.-1: Curb outlet at the intersection of 52 St and 52A St – looking west. 

 

Figure C.2.-2: Drainage ditch at the intersection of 52 St and 52A St – looking west. 

 



 

Figure C.2.-3: Storm sewer inlet south of 55 Ave and west of 52A St.  

 

Figure C.2.-4: Catch-basin inlet at 55 Ave – looking west.  



 

Figure C.2.-5: Storm sewer outfall north of 55 Ave – looking south.  

 

Figure C.2.-6: Storm sewer outfall north of 55 Ave – looking north.  



 

Figure C.2.-7: Drainage ditch downstream of the storm sewer outfall – looking northwest.  

 

Figure C.2.-8: Access Rd crossing downstream of the storm sewer outfall. 



 

Figure C.2.-9: Storm sewer outfall at the Ketchamoot Creek Tributary and 56 St – looking 

east. 

 

Figure C.2.-10: Ketchamoot Creek Tributary downstream of 56 St – looking northeast.  

  



Sub-Basin 3 

 

Figure C.3.-1: Curb outlet upstream of the North Drainage Channel at the intersection with 

51 Ave and 50 St – looking north. 

  

Figure C.3.-2: North Drainage Channel downstream of pedestrian bridge at the 

intersection with 51 Ave and 50 St – looking northeast. 



 

Figure C.3.-3: North Drainage Channel downstream of pedestrian bridge at the 

intersection with 51 Ave and 50 St – looking west. 

 

Figure C.3.-4: Field access crossing (south of 51 Ave) – looking west. 



 

Figure C.3.-5: North Drainage Channel downstream of 51 St – looking west. 

 

Figure C.3.-6: Curb outlet at the intersection of 51 Ave and 52 St – looking south. 



 

Figure C.3.-7: North Drainage Channel downstream of 51 St – looking west. 

 

Figure C.3.-8: Marshy area adjacent to the North Drainage Channel – looking west. 



 

Figure C.3.-9: North Drainage Channel downstream of 56 St – looking west.  



Sub-Basin 4 

 

Figure C.4.-1: Tofield Pond south of the soccer fields and Hwy 626. 

 

Figure C.4.-2: Partially buried and damaged through-grate culvert at Hwy 626 near the 

intersection with 47 St. 



 

Figure C.4.-3: Storm sewer inlet at the east corner of Hwy 626 and 47 St – looking north. 

 

Figure C.4.-4: Storm sewer inlet at the east corner of Hwy 626 and 47 St – looking east. 



 

 

Figure C.4.-5: Storm sewer inlet along the 47 St east ditch – looking west. 

  

Figure C.4.-6: 55 Ave and 47 St intersection – looking west along 55 Ave.  



 

Figure C.4.-7: Catch-basin inlet at 56 Ave – looking east towards 47 St.  



 

Figure C.4.-8: Catch-basin inlet at Lafond Dr – looking west towards 47 St.  

 

 



 

Figure C.4.-9: Storm sewer inlet along the 47 St east ditch near the intersection with 52 

Ave – looking north. 

 

Figure C.4.-10: South Drainage Channel upstream reach at the lift station outfall – looking 

west. 

 



 

Figure C.4.-11: South Drainage Channel upstream reach at the lift station outfall – looking 

east. 

 

Figure C.4.-12: Manhole overflow pipe outlet near the lift station.  



  

Figure C.4.-13: South Drainage Channel at the Nature’s Marsh Outlet – Looking east. 

 

Figure C.4.-14: Upstream of the Nature’s Marsh outlet control structure. 



 

Figure C.4.-15: South Drainage Channel downstream of outlet control structure – looking 

west. 

 

Figure C.4.-16: South Drainage Channel downstream of 51 St – looking west. 



 

Figure C.4.-17: South Drainage Channel downstream of access road – looking northwest 

(Provided by SEC May 06, 2024). 

  

Figure C.4.-18: 51 St west ditch near the Beaverhill Motel - looking north. 

 



 

Figure C.4.-19: South Drainage Channel upstream of 56 St – looking east.  

 

Figure C.4.-20: South Drainage Channel downstream of 56 St at the confluence with the 

Ketchamoot Creek Tributary. 



 

Figure C.4.-21: South Drainage Channel downstream of 56 St at the confluence with the 

Ketchamoot Creek Tributary. 

  



Sub-Basin 5 

 

Figure C.5.-1: Hwy 834 west ditch adjacent to the Tofield Cemetery – looking north. 

 

Figure C.5.-2: Hwy 834 west ditch adjacent to the Tofield Cemetery – looking northwest. 

 



 

Figure C.5.-3: Hwy 834 west ditch culvert crossing adjacent to the Tofield Cemetery – 

looking east. 

 

Figure C.5.-4: Hwy 834 west ditch upstream of Township Rd 512 – looking north. 

 



 

Figure C.5.-5: Hwy 834 east ditch at culvert downstream end – looking east. 
































































