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 Mid-size civil engineering firm 

 30 years in operation 

 Head office in Collingwood and branch 

offices in Barrie, Orillia, Bracebridge & 

Ottawa 

Tatham Engineering 

City of Barrie 
 Located on the shore of Lake Simcoe, 

approximately 1 hour east of the Blue 

Mountains and 1.5 hours north of Toronto 

 Population of over 140,000 and area of 

99 sq. km (9,900 ha) 

 Barrie is composed of 25 

watersheds/drainage areas containing: 

• 403 km of storm sewers and 7400 storm 

structures; 

• 181 stormwater management ponds; and 

• 13 significant watercourses. 
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 Existing Drainage issues: 

• Deteriorating and undersized infrastructure; 

• Flooding of private and public property; 

• Municipal infrastructure located on private 

property; 

• Adverse water quality; and 

• Areas absent of formal drainage systems. 

 Barrie identified the importance of careful 

planning and creative solutions to deal with 

stormwater 

 The City’s existing drainage systems had 

been modelled on a piecemeal basis 

 Barrie chose to proactively address these 

issues by developing City-wide minor and 

major drainage system hydraulic and 

hydrologic models 

Background 
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 Develop, calibrate and verify city-wide minor 

and major drainage system models allowing 

for: 

• A consistent modelling approach; 

• Identification of existing drainage 

deficiencies; 

• Development and evaluation of 

solutions; 

• Level of service and risk assessments; 

• Prioritization of the preferred solutions; 

• Assessment of climate change and 

land use  impacts; and 

• Model sharing with agencies and 

consultants. 

 

 

Study Objectives Model Selection 
Background Information: 

 Barrie compiled a comprehensive GIS 

database of its existing storm infrastructure  

 Barrie obtained LiDAR data to provide an 

accurate digital elevation model of the entire 

City 

Software Selection: 

 Minor drainage system hydrologic and 

hydraulic model - PCSWMM 

 Major drainage system hydrologic model – 

Visual OTTHYMO 

 Major drainage system hydraulic model – 

HEC-RAS 
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Minor Drainage System Model Requirements 
Hydrologic Model: 

 Storm structure (junction) ID, co-

ordinates and rim elevation 

 Digital elevation model 

 Soils and land use information 

 SWMF stage-storage-discharge curves 

 Rainfall data / streamflow data 

 

 

 

 



6 Tatham Engineering  

Minor Drainage System Model Requirements 
Hydraulic Model: 

 Conduit (storm sewer) ID, co-ordinates, 

length, material, inverts, shape, and size 

 Road geometry for dual drainage system 

 SWMF stage-storage-discharge curves 

 Major drainage system hydraulic model 

(HEC-RAS) 

 Storm sewer outfall information 
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Major Drainage System Model Requirements 
Hydrologic Model: 

 Digital elevation model 

 Soils and land use data  

 SWMF stage-storage-discharge curves 

 Watercourse, culvert and trunk storm 

sewer cross-section/shape, slope and 

length 

 Rainfall data / streamflow data 
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Major Drainage System Model Requirements 

Hydraulic Model: 

 Digital elevation model and topographic 

survey 

 Land use data  

 Channel characteristics 

 Bridge/culvert and road deck geometry 

 Peak flows from hydrologic model 
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Model Creation 
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Model Creation 
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Model Creation 
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Model Calibration/Validation 

Calibration: 

 Identified the subcatchment parameters with 

inherent uncertainty 

 Sensitivity analysis 

 Selected a series of calibration storm events 

 Adjusted subcatchment parameters to fit 

model peak flow hydrographs to streamflow 

monitoring data 

Validation: 

 Continuous simulation for streamflow 

monitoring data period of record 

 Comparison of the modelled hydrographs 

against the streamflow monitoring data 
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Model Results 
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Model Results 
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Summary 

 Developed, calibrated and verified city-wide 
minor and major drainage system models 
using the following information: 

• Digital elevation model and topographic 
survey; 

• Storm sewer network GIS database; 

• Soil and land use data; 

• Watercourse, culvert, trunk storm sewer and 
SWMF information; 

• Rainfall and streamflow data; and 

 The models have allowed for: 

• A consistent modelling approach; 

• Identification of existing drainage 
deficiencies; 

• Development and evaluation of solutions; 

• Level of service and risk assessments; 

• Prioritization of the preferred solutions; 

• Assessment of climate change and land use  
impacts; and 

• Model sharing with agencies and consultants. 

• Evaluation of Low Impact Development 
measures 
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Drainage Master Plan 

Wasaga Beach 

Collingwood 
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