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1 Introduction 

LimnoTech is supporting the design for the Port Land Flood Protection ( PLFP) project in the Lower Don 

Lands by using numerical modeling tools that predict the hydrodynamics and sediment transport 

conditions under a variety of design conditions .  

The hydrodynamic performance of the PLFP project is critical to ensure that the project can provide flood 

protection for the Lower Don Lands under the Regulatory Flood event  to allow for beneficial 

redevelopment of areas that are currently at risk of flooding. In addition, the design of the naturalized 

river system needs to account for the hydrodynamics to ensure the proposed infrastructure and 

environmental remediation measures are protected from damage due to high flows and shear stresses. 

The location of the PLFP site at the mouth of the Don River means that the sediment that is delivered 

from the watershed will impact the PLFP site. The PLFP project design includes several elements whose 

long-term maintenance costs, and hydraulic and ecological services, are influenced by sediment 

dynamics: the sediment management area, Keating Channel, naturalized channels and wetlands, and 

critical infrastructure locations including the Lake Shore Boulevard bridge crossing.  Sedimentation in the 

sediment management area and Keating Channel will require maintenance dredging to enhance 

regulatory flood conveyance and focus sedimentation in the sediment management area. 

The primary purpose of this report is to document the technical approach used in developing and 

applying the hydrodynamic and sediment transport models for the project. As the design of the project is 

continuing to develop and be refined, any results presented within this report are only representative of 

the design up to the date of this report. Upon fina lization of the PLFP project design, it is anticipated that 

this report will be updated to include the results of the final design modeling scenarios.  
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2 Hydrodynamic Modeling 

2.1 Introduction 

Two of the major purposes identified in the 2014 Don Mouth Naturalizat ion and Port Lands Flood 

Protection Project Amended Environmental Assessment (DMNP EA) documents for undertaking the 

PLFP project are to achieve naturalization of the mouth of the Don River, and to provide flood protection 

to allow for the redevelopment of  the surrounding lands. Understanding the hydrology and 

hydrodynamics of the Don River are critical to achieving both of those purposes through the project 

design. The goals of the hydrology and hydraulic design are to: 

¶ Ensure that the PLFP project provides flood protection up to the regulatory flood levels from 

historic rainfall experienced in the region  

¶ Create a sustainable system that can support a diverse aquatic ecology, in particular in the 

naturalized portions of the project.  

A 2-dimensional (2D) depth-average model framework was selected to analyze the hydrodynamics and 

performance of the flood protection measures of the PLFP project due to the complex geometries on the 

project (varyin g channel dimensions, floodplain flows, bridge piers, flow splitting between multiple 

outlets, etc.) that would not be well represented in a 1-dimensional (1D) model framework, which 

averages across both the depth and the width of channels. The complex geometry on the PLFP project 

results in variable (non -uniform) flow distributions across sections of channels, resulting in variable water 

surface elevations, concentrating flow velocities, and bed shear stress depending on the location and 

bathymetry. 1D models are less reliable in hydraulically complex areas due to poor ability to address 

spatial variability  in water velocity. In model application, 1D models often rely on more conservative 

representations of surface roughness to represent topographic variability, whereas 2D models can more 

precisely represent topographic variation.  

2.2 Previous Reports & Models 

The PLFP project modeling effort is a continuation of a previous modeling study called ñDon Mouth MIKE 

FLOOD Modeling and Analysis Projectò (DHI 2017). For the purpose of this modeling report , the DHI 

model and report will be referred to as the ñAnalysis Modelò and the ñAnalysis Report.ò 

Many of the model development details remain unchanged from the Analysis Model. For this information 

we will refer the r eader to the appropriate section of the Analysis Report. 

The Analysis Report Section 2 contains a comprehensive discussion of the available data including:  

¶ Background Reports 

¶ Existing Models  

¶ GIS Files 

¶ Hydrology Data  

¶ Hydraulic Structures  

¶ Existing and Previously Proposed Topography 

2.3 Model Development 

The Analysis Model served as the starting point for the design modeling effort; as such, many of the 

modeling details remain the same as those reported in the Analysis Report. However, the PLFP 



    

 
Page | 3 

hydrodynamic model has been modified to meet the specific needs of the project and to reflect new 

information , and the design iterations as the project progresses. Primarily the updated  model features will 

be discussed in this section. 

2.4 Model Domain 

The model domain covers an area of 483 ha, with the upstream portion of the Don River located upstream 

of the Dundas Street East Bridge, and extending down through the Keating Channel, and into the Inner 

Harbour. The southern portion of the model domain stretches to the Ship Channel. The full model 

domain with the bathym etry is shown in Figures 2.1. 

 

 
Figure 2-1: Model Domain and Topography  

2.5 Model Mesh 

The model mesh used for the Analysis Model was well resolved, with the flexible mesh features being used 

to appropriately increase the model resolution in critical areas of the project . The mesh developed for the 

Analysis Model was used as the starting point for the development of the PLFP mesh. Modifications  to the 

model mesh were made for the following  reasons: 

1. To reflect design updates 

2. Improve the representation of existing infrastructure (such as dock walls)  

3. Improve model stability and/or run efficiency  
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2.5.1 Mesh Configuration 

The Analysis Report, Section 3.2.1 discusses the general mesh configuration, specifically the relationship 

between the triangular elements, rectangular elements, and the inactive areas. The revisions that have 

been made to improve the model mesh are discussed below, and illustrated in  in Figure 2-2 through 

Figure 2-11 

 

 

Figure 2-2: Dockwall between the CNR Bridge and the SDMA  

In the area between the CNR bridge and the upstream end of the SDMA, the triangular mesh has been 

converted to a rectangular mesh along the existing and proposed dockwalls. (The dockwall  between the 

CNR Bridge and the Sediment Management Area will be moved in between 0.5 m and 1 m on both sides of 

the channel, depending on the dockwall reinforcement details proposed at each section.) 
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Figure 2-3: Pit Slab Location  

The pit  slab is an existing concrete slab located under the existing Cherry St Bridge. The pit slab has an 

elevation of 69.8. The channel elevation in the immediate area surrounding the slab is 69.6 within 10 

metres of the existing dock walls, and 68.4 metres in the center of the channel. Under the Regulatory 

Event, the slab reduces the flow in the Keating by approximately 2 cms, and has negligible impacts on the 

water surface elevations and wet extents. Based on the minimal impact to flood conveyance on the project, 

the pit slab will be left in place, and has been included in the model surface for the proposed conditions.  
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Figure 2-4: Harbour Dockwall Grid Modifications  

The dockwall in the lake was modified and a breakline added to better represent the alignment and aid in 

cleaner interpolation.  In several earlier grid modifications, t he grid representing the harbour dockwall  

was not interpolating consistently with each mesh update. These inconsistencies would sometimes result 

in a model becoming unstable and crashing. A mesh arc line and breakline were added to the mesh 

development files better represent the straight dockwall  configuration.  
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Figure 2-5: Don Greenway Weir Model Grid Refinement  

The rectangular grid in the Don Greenway was extended one additional row beyond the outfall in order 

reduce the risk of erroneous interpolations between the Don Greenway spillway elevations and the deep 

Ship Channel bathymetry. A breakline was also added along the dockwall  to aid the interpolation.  This 

also allows for representation of the spillway openings into the Ship Channel 

 

 


























































































































































































































