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1. INTRODUCTION 
 
Exquisite Developers Inc. proposes to develop the property located at 2275 16th Street East, Owen Sound as 
Telfer Creek Square. The property is located south of 16th Street East and west of 28th Ave East. Refer to 
Figure 1 for general site location. Development is planned to include residential and commercial spaces.  

 
Under existing conditions, the site is undeveloped and mainly treed. An existing un-named tributary of 
Bothwell’s creek flows south to north through the southeastern portion of the site. Beyond the site’s eastern 
limit, the creek passes through a box culvert under 16th Street East and flows north to join Bothwell’s Creek. 
The Owen Sound Rail Trail and cycling route to the east of the site also passes under 16th Street East through 
a larger box culvert. The larger box culver also acts as an emergency overflow route during major storm 
events. Refer to Figure 2 for Site location details. 

 
The area available for development on the site will be limited by the flood limit under the regional storm. 
Floodplain analysis is required by GSCA to determine the limit of flooding on the property under regional storm 
conditions prior to proceeding with development. 
 
This Report is prepared to document the existing conditions flood limit under a Regional Storm to support 
development across the subject property. 
 

2. EXISTING DRAINAGE CONDITIONS 
 

Bothwell’s Creek tributary drains south to north through the site. At the northeast corner of the site, the tributary 
creek crosses through a concrete box culvert under the Owen Sound Rail Trail and joins with another tributary 
from the east. The creek then flows through a 2000 x 2000 mm concrete box culvert to the north under 16th 
Street East. The invert elevation of the culvert is 226.63 MASL (meters above sea level). 
 
The Rail Trail also crosses under 16th Street East via a 6050 x 4000 mm concrete box culvert. The culvert is 
partially filled with the trail base of approximately 1.5 meters thickness. The rail trail culvert opening invert 
elevation at the south (upstream) end is 228.40 MASL and is at 228.56 MASL at the north downstream end. 

 
During large storm events, the floodline upstream, including on the subject property, would be controlled by 
flow through the small and large box culverts crossing under 16th Street East. 
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There have been two relevant previous floodplain analysis studies of the Bothwell’s Creek tributary in proximity 
to the site. Previous floodplain analysis and floodline delination completed in 1988 by Henderson, Paddon, and 
Associates (HPA) titled “Stormwater Study of Annexation and Industrial Park Areas” determined that flows 
downstream of 8th Street East were limited by an existing culvert at 8th Street East. While this may be correct 
for current conditions, it is conceivable under large storm events that the culvert or roadway may fail, and flows 
may not be limited. It is also possible that the culvert may be replaced with a larger culvert in the future. 
Therefore, the floodline provided in the HPA report should not be relied upon until they are updated for the 
larger peak flow rate. 
 
The 8th Street East Residential Development Functional Servicing and Stormwater Management Report 
prepared by Crozier in 2015 estimated the floodline between 8th Street East and 16th Street East based on two 
cross-sections to input to their HEC-RAS model which was focused on determining flood levels south of 8th 
Street East. Generally, they found that the water levels between 8th Street East and 16th Street East did not 
impact the upstream water levels.  The report noted that the estimated floodline elevations by HPA in the 1988 
Report between 8th Street East and 16th Street East should not be relied upon. 
 
Therefore, as requested by the Grey Sauble Conservation Authority, a new detailed HEC-RAS model is 
provided in this report to determine the floodline between 8th Street East and 16th Street East without any 
reduction in flow due to upstream conditions. 

 

3. HYDROLOGY 
 

The East Side Master Servicing Stormwater Management Study (ESMS SWM Study) completed by R.J. 
Burnside in 2008 calculated flow values at crossing locations of several creeks on the east side of Owen 
Sound based on catchment size, soil types, and development. The ESMS SWM Study is the master drainage 
study relied on by the City of Owen Sound for overall drainage planning. 
 
The ESMS SWM Study calculated a flow rate of 22.69 m3/s under the regional storm event (Timmins Storm) 
for the 16th Street East crossing. 
 

 
Table 1 – Peak Flow Rate for 16th Street East Culvert Crossing from ESMS SWM Study 

Node Description Catchment Area  
(ha) 

 
Upstream 
Catchment 
Areas (ha) 

 
Total 

Contributing 
Area (ha) 

Peak Flow under 
Regional Storm 

(Timmins) 
(m3/s) 

Culvert Crossing of 16th Street East 267 433 700 22.69 
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4. HYDRAULIC MODELLING 
 

A new topographical survey was carried out by GMBP in December 2020 to provide elevations and cross-
sections to be used in the HEC-RAS model. The locations of the cross-sections are shown on Figure 3. 
 
Floodline modelling was prepared by Gamsby and Mannerow (now GMBP) in 2011 titled Surface Water 
Management Report, Andpet Industrial Park for the downstream reach of this watercourse north of 16th Street 
East and continuing approximately 420 meters downstream. Flood elevation directly north (downstream) of 16th 
Street East was found to be 227.84 meters above sea level. 

 
Preliminary HEC-RAS modeling was completed for the Regional Storm flows as listed above in Section 3.   

 
The regional storm event (Timmins Storm) water surface elevations for the existing conditions are summarized 
in Table 2 below for the various cross-sections. 
 
 

Table 2 – HEC-RAS Floodplain Model Water Surface Elevations (m) 

Cross-Section 
ID No. Location Description of Station 

Centerline 
Distance from 

Station 1 
(m) 

Flood Elevation under 
Existing Conditions 

(meters above sea level) 

18 

On Site 

614 229.79 
17 571 229.77 
16 539 229.76 
15 501 229.75 
14 470 229.75 
13 436 229.75 
12 401 229.75 
11 352 229.74 
10 312 229.74 
9 263 229.74 
8 224 229.74 
7 185 229.73 
6 140 229.73 
5 Immediately Upstream of 16th Street East 100 229.73 
4 16th Street East Culvert 53 - 
3 

Downstream of 16th Street East 
53 227.97 

2 32 227.90 
1 0 227.84 

 
As shown in the above table, water surface elevations upstream of the 16th Street East, and within the study 
area, are in the range of 229.79 to 229.73 masl. Therefore, the water surface elevation is based on backup due 
to the 16th Street East culverts, not a restriction in the cross-sectional area across the subject property. 
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Sensitivity Analysis to the elevation downstream (Cross-section 1 through 3) was completed comparing the 
model with a set elevation at Cross-Section 1 of 227.84 compared to critical flow surface. Water surface 
elevations in Cross-Sections 5 through 18 did not change based on the downstream boundary conditions. As 
such, the water surface elevation across the subject property does not appear to be controlled by the 
downstream reach but is confirmed to be controlled by the 16th Street East culvert crossing. 
 

5. PROPOSED CUT AND FILL 
 
A fill of 40 m3 is proposed to adjust the floodline horizontally in one location to straighten out the floodline in 
one area. To ensure the available flood volume is unchanged, a cut of 40 m3 is proposed to be completed from 
the same elevation on the subject property at a nearby location just south of the fill area. The proposed cut and 
fill is minor in overall volume and will result in equal volumes and at the same elevation. As such, any changes 
to the flood elevation under various storms will be negligible. The floodlines have very little change in elevation 
across the subject property. This is because the floodline is controlled by the crossing under 16th Street East. 
Therefore, the overall volume of flooding has little impact on the floodlines. Regardless, balancing the cut and 
fill within the floodplain will result in no impact to the floodlines. 
 
 

6. CONCLUSION 
 

In conclusion, water surface elevations upstream of the 16th Street East, and within the study area, are in the 
range of 229.79 to 229.73 masl. The specific floodline elevations for each cross-section is shown on Figure 4.  

 
 
All of which is respectfully submitted, 
 
GM BLUEPLAN ENGINEERING LIMITED 
Prepared by: Reviewed By: 
 
 
 
 
Jennifer L Swiger, E.I.T. Ian E. Eriksen, P.Eng.  
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HEC-RAS River: Bothwell's Creek Profile: Regional Storm

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Main 18 PF 1 22.69 227.92 229.79 229.79 0.000236 0.26 88.35 87.84 0.08

Main 17 PF 1 22.69 228.13 229.77 229.77 0.000432 0.29 78.01 104.84 0.11

Main 16 PF 1 22.69 227.94 229.76 229.76 0.00045 0.29 78.49 108.76 0.11

Main 15 PF 1 22.69 227.73 229.75 229.75 0.00008 0.15 148.37 142.21 0.05

Main 14 PF 1 22.69 227.79 229.75 229.75 0.000058 0.14 167.16 152.09 0.04

Main 13 PF 1 22.69 227.58 229.75 229.75 0.000074 0.15 148.74 134.8 0.05

Main 12 PF 1 22.69 227.49 229.75 229.75 0.000095 0.17 135.46 129.51 0.05

Main 11 PF 1 22.69 227.27 229.74 229.74 0.000073 0.15 148.02 131.82 0.05

Main 10 PF 1 22.69 227.21 229.74 229.74 0.000075 0.16 141.53 119.72 0.05

Main 9 PF 1 22.69 225.83 229.74 229.74 0.000022 0.1 223.33 149.66 0.03

Main 8 PF 1 22.69 227.22 229.73 229.74 0.000078 0.17 136.92 114.02 0.05

Main 7 PF 1 22.69 227.24 229.73 229.73 0.000047 0.13 179.27 153.42 0.04

Main 6 PF 1 22.69 226.89 229.73 229.73 0.000043 0.12 181.99 146.71 0.04

Main 5 PF 1 22.69 227.23 229.73 227.95 229.73 0.000072 0.16 144.03 122.18 0.05

Main 4 Culvert

Main 3 PF 1 22.69 226.6 227.97 227.97 228.15 0.054843 1.88 12.07 34.96 1.02

Main 2 PF 1 22.69 226.45 227.9 227.92 0.003119 0.79 33.2 56.61 0.28

Main 1 PF 1 22.69 226.37 227.84 227.06 227.86 0.001391 0.55 42.14 58.52 0.19
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