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Memo 

To:  Umar Malik, Angelo Capone, City of Burlington 

From: Brian Bishop, Abhijeet Patel, Paul Pagazani 

Date: January 04, 2021 

File: TPB163165 

cc: Andrew Bear, Landform Development Group Inc. 

Re: Updated Hydraulic Assessment, 401-417 Martha Street 

 

1. INTRODUCTION 

 

Landform Development Group Inc. has proposed to redevelop the site located at 401-417 Martha 

Street, Burlington Ontario. The subject site is partially within both the 100 year and Regional storm 

event floodplains (unregulated) of the Lower Rambo Creek.  A hydraulic assessment has been 

prepared to assess the potential impacts of development, and to address any hydraulic issues with 

the proposed redevelopment. This memo outlines the hydrologic information prepared for input 

to the hydraulic model of the proposed site. 

 

A previous hydraulic assessment and summary memo was prepared and submitted to the City on 

November 30, 2017 and subsequently revised earlier this year (ref. Bishop/Patel/Pagazani-

Malik/Capone, April 03, 2020).  This current update to the assessment reflects a minor change in 

the proposed building footprint, in response to the City review comment that the 6.0 m buffer 

needs to be set from the building to the “landward side” of the proposed retaining wall at the 

edge of the buffer.  This has effectively resulted in a minor shift of a portion of the proposed 

retaining wall away from the building by approximately 0.5 m, and this has resulted in a revised 

hydraulic analysis to demonstrate the revision to the required cut-fill balance, and proposed 

mitigation of any negative impacts to the floodplain. The design flows and the downstream 

boundary condition has been kept the same as previous hydraulic assessment (ref. 

Bishop/Patel/Pagazani-Malik/Capone, April 03, 2020). We note that we have also made minor 

updates to the reach lengths in HEC-RAS for the existing and proposed models (for the main 

channel, left and right overbank lengths), which we have reviewed and updated. 
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2. HYDROLOGY 

 

Lower Rambo Creek drains approximately 224 ha +/- to the Waterfront Trail crossing. Initially, a 

standalone SWMHYMO model had been used to estimate peak flows at the site. Subsequently, 

the City has undertaken a separate hydrologic and hydraulic study for this area and other areas of 

proposed development.  The “Downtown and Burlington Mobility Hubs Study” is still in draft form, 

and is using PCSWMM and HEC-RAS to model the study area. 

 

The City has stipulated (meeting November 15, 2017) that the DRAFT design flow and downstream 

boundary conditions derived in this City study, for the subject site, be used for the current 

hydraulic assessment.  It has bene further stipulated by the City that the flows and water surface 

elevations are not yet fully approved by the City, however the peak flow is not expected to vary 

significantly as a result of upcoming agency review and comments. 

 

The 100 year and Regional design storms for the City of Burlington have been simulated, and are 

reported in Table 1 (ref. Appendix A for background information): 

 

Table 1:  Peak Flows at Trail Crossing at upstream limit (m3/s) 

Drainage Area 

(ha) 
100 year Regional 

224 29.48 25.62 

 

Since the simulated 100 year design storm event produces the greater peak flow, this has been 

used to determine the floodline and to conduct the hydraulic assessment. 

 

 

3. HYDRAULICS 

 

A previously prepared hydraulic model has been updated using the U.S. Army Corps. of Engineers' 

River Analysis System (HEC-RAS) model.  Landform Development Group Inc. had the watercourse 

surveyed on March 29, 2017 by Mackay Mackay & Peters Ltd., and this topographic data has been 

used to create the base plan for the HEC-RAS model.  The downstream starting water surface 

elevation has been taken from the City’s Mobility Hub study for the downstream boundary 

condition. This may be changed by the City as that study progresses.  The existing and proposed 

100-year water surface elevations are shown in Table 2. The existing and proposed 100-year 

floodline can be seen in the attached proposed Grading Plan Drawing.  
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Table 2: 100 Year Water Surface Elevations (m) 

Cross-Section Existing Proposed  Difference 

1 79.73 79.73 0.00 

2 79.81 79.81 0.00 

2.5 79.82 79.82 0.00 

3 79.82 79.82 0.00 

4 79.83 79.83 0.00 

4.5 79.84 79.84 0.00 

5 79.85 79.85 0.00 

6 79.84 79.84 0.00 

7 79.90 79.90 0.00 

8 79.88 79.88 0.00 

 

The results of the above table indicate that there will be no change in the simulated water surface 

elevations under the proposed conditions compared to the existing conditions. Under the 

proposed conditions, the proposed grading would ensure that sufficient floodplain storage would 

be provided in order to compensate for the proposed floodplain encroachment, i.e. a cut-fill 

balance can be achieved. Moreover, the proposed grading alterations are very localized and within 

a few metres of the proposed retaining wall, and the overall hydraulic capacity of the channel is 

not significantly affected.  This is also reflected in the proposed unchanged simulated water 

surface elevations compared to updated existing conditions. The updated existing conditions 

results are based on fine adjustments to the cross section geometry and channel parameters (i.e. 

channel length, overbank lengths etc.). Model output cross-sections have been included in 

Appendix B. 

 

A riparian storage assessment has also been conducted to review the impacts of the proposed 

building footprint.  The existing and proposed conditions riparian storages have been presented 

in Table 3:  

 

Table 3: Riparian Storage Calculations 

Existing (m3)  Proposed (m3) Difference (m3) Difference (%) 

1669.80 1670.63 0.83 0.05 

 

The above table indicates that the riparian storage under the proposed conditions will remain 

almost the same as the existing conditions (i.e. 0.05 % increase). This indicates that there will be 

no change in the overall volume storage capacity of the floodplain under a 100-year storm event.  
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4. CONCLUSIONS AND RECOMMENDATIONS  

 

The following conclusions and recommendations have been made based on the results of this 

assessment.  

i) There is no change in the hydrology, i.e. no change in the total drainage area to the 

waterfront trail crossing on Rambo Creek and hence, there are no changes in the peak 

flow of formative storm events (i.e. 100 year and Regional Storm) as compared to the 

previous assessment. (ref. Bishop/Patel/Pagazani-Malik/Capone, April 03, 2020). 

ii) The hydraulic assessment indicates that there will be no changes in the simulated water 

surface elevations due to the proposed building footprint, in combination with a 

compensatory cut in the vicinity of the proposed wall.  

iii) The hydraulic assessment confirms that the cut/fill balance will result in only a nominal 

change in the riparian storage (0.05% increase) due to the proposed building footprint, 

and that a nominal increase will not have any negative impact on the channel 

hydraulics.  

 

We trust that the foregoing satisfies your current requirements.  Feel free to contact our office 

should you have any questions or wish to discuss. 

 

BB/AP 

paul.pagazani
Snapshot

paul.pagazani
Text Box
Jan 04, 21



APPENDIX A – Hydrology Background Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

APPENDIX B – Hydraulic Model Output 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B1 – Existing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS  Plan: Ex-New   River: 1   Reach: 1    Profile: BMH100Yr

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)  

1 1       BMH100Yr 29.48 77.18 79.73 78.64 79.86 0.001209 1.66 21.17 12.65 0.35

1 2       BMH100Yr 29.48 77.47 79.81 79.89 0.001161 1.29 23.25 16.42 0.32

1 2.5     BMH100Yr 29.48 77.48 79.82 79.91 0.001227 1.33 22.48 16.90 0.33

1 3       BMH100Yr 29.48 77.38 79.82 79.92 0.001330 1.39 22.62 18.41 0.34

1 4       BMH100Yr 29.48 77.65 79.83 79.94 0.001745 1.48 21.76 20.78 0.39

1 4.5     BMH100Yr 29.48 77.78 79.84 79.95 0.001625 1.46 22.50 22.16 0.38

1 5       BMH100Yr 29.48 77.83 79.85 79.95 0.001588 1.42 22.89 22.32 0.38

1 6       BMH100Yr 29.48 77.99 79.84 79.97 0.001733 1.59 20.60 17.49 0.40

1 7       BMH100Yr 29.48 78.00 79.90 79.98 0.001054 1.32 25.95 20.72 0.32

1 8       BMH100Yr 29.48 77.65 79.88 79.99 0.001487 1.49 20.67 15.10 0.36
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B2 – Proposed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS  Plan: Prop-Oct20_V1   River: 1   Reach: 1    Profile: BMH100Yr

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)  

1 1       BMH100Yr 29.48 77.18 79.73 78.64 79.86 0.001209 1.66 21.17 12.65 0.35

1 2       BMH100Yr 29.48 77.47 79.81 79.89 0.001191 1.27 23.16 13.90 0.31

1 2.5     BMH100Yr 29.48 77.48 79.82 79.90 0.001082 1.30 24.54 15.83 0.31

1 3       BMH100Yr 29.48 77.38 79.82 79.92 0.001308 1.41 22.18 14.60 0.34

1 4       BMH100Yr 29.48 77.65 79.83 79.94 0.001718 1.50 21.36 16.13 0.39

1 4.5     BMH100Yr 29.48 77.78 79.84 79.95 0.001647 1.47 21.48 16.56 0.38

1 5       BMH100Yr 29.48 77.83 79.85 79.95 0.001613 1.43 21.79 16.65 0.38

1 6       BMH100Yr 29.48 77.99 79.84 79.97 0.001737 1.59 20.58 17.48 0.40

1 7       BMH100Yr 29.48 78.00 79.90 79.98 0.001056 1.32 25.93 20.72 0.32

1 8       BMH100Yr 29.48 77.65 79.88 79.99 0.001490 1.49 20.66 15.10 0.36
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APPENDIX C – Drawings (Site Grading Plan, Sections) 
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