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Holistic approach 
• Site-level  
• Subwatershed scale 
• City-wide scale 

Follows principles of 
Integrated Water 
Resources 
Management (IWRM) 

Continuous,  
systematic process 
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City of Kitchener Stormwater Management Policy 

(2016) 

• Decision support  tool  as wel l  as a methodology for the pr ior i t izat ion of  works out l ined in 
the Integrated Stormwater Management Master Plan ( ISWM-MP) 

• Supports the implementat ion of  Low Impact Development (LID) to manage rainfal l  at  the 
source using uni formly distr ibuted decentral ized smal l -scale controls to minimize impact of  
pol luted runoff  f lowing into watercourses. 

• Acknowledges that the use of inf i l t rat ion pract ices to reduce runoff  and restore natural  
hydrologic processes is crucial  to maintaining and improving the Ci ty of  Ki tchener ’s natural  
water systems, maintaining the v iabi l i ty  of  local  stormwater infrastructure, and contr ibut ing 
to c l imate change adaptat ion & mit igat ion strategies. 
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Current LID sizing tool in the City of Kitchener 

Spearheaded 
by Kitchener 

in 2019 

Developed by 
Jacobs 

Engineering 
Group 

Based on 
hydraulic 

modelling by 
Lotus Water 

Co-Funded by 
GILE 

Benefits 
 

• Excel-based tool based on the output of 
continuous simulation water balance modelling 
using PCSWMM (LID toolkit) 

• Input parameters: Infiltration rates, pervious 
and impervious area draining to BMP, BMP 
footprint. 

• Ideal for conceptual design phases of a project  
• Applicable for site development, road 

reconstruction etc. 
• Much faster than modelling 

 
Limitations 
• Not applicable for subwatershed studies, 

subdivisions etc.  
• Less flexible than using a model  
• Not applicable for LIDs in series 
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City-wide integrated 
stormwater modelling using 
InfoWorks ICM in the City of 
Kitchener 

Model ing  a l l  sources o f  f lood ing in  a  s ing le ,  fu l ly -
in tegra ted 1D/2D hydro log ic  and hydrau l ic  model .  

Inc ludes watercourses,  s torm sewer  sys tems,  
br idges,  cu lver ts ,  e tc .   

Idea l  fo r  s torm sewer  capac i ty  assessments  

Approach to  c i ty -w ide c l imate  res i l iency  p lann ing,  
L ID model ing ,  and emergency preparedness.  

 



Hydrology: Traditional catchment delineation 

vs Rain-on-Mesh approach 

Traditional catchment delineation Rain-on-mesh approach 
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Modeling LIDs in InfoWorks ICM: 
Etobicoke Exfiltration Systems 

Quantifying the cumulative benefits of LIDS 
in a 1D/2D hydraulic model  



LID integration in Capital Roads Program 
using Etobicoke Exfiltration System (EES) 

• The C i t y  o f  K i t chener  incorpora tes  L IDS in  road  r igh t -o f -way  (ROW)  
recons t ruc t ion  ( resur fac ing)  and  fu l l  recons t ruc t ion  p ro jec ts .  

• LID p rac t i ces  mus t  p rov ide  s to rage  fo r  a t  leas t  27mm o f  runo f f  (over  the  
con t r ibu t ing  d ra inage a rea  to  the  fac i l i t y )  in  o rder  to  ach ieve  an  
enhanced leve l  o f  wa te r  qua l i t y  con t ro l .  

• Trea tment  o f  the  runo f f  f rom a l l  s to rms sma l le r  than  the  90 th  percen t i le  
ra in fa l l  even t  w i l l  p rov ide  a  h igh  leve l  o f  po l lu tan t  load  reduc t ion ,  
rough ly  equ iva len t  to  a  90% reduc t ion  in  the  long- te rm annua l  load  o f  
suspended sed iment .   



Methodology for modeling EES in InfoWorks 

ICM 
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1. Select existing storm pipe and downstream MH 



Methodology for modeling EES in InfoWorks 

ICM 

 
Width (varies- typically between 900mm and 2000mm) 
 
Height (varies from 500 mmm to 1500mm - typically 1200 mm)  

Downstream end of 
conduit is sealed.  

Flow in main storm pipe 
 Outflow 

 

Inflow 
 

2. Duplicate storm pipe and downstream MH 
3. Change size to match proposed exfiltration trench 
4. Modify inverts to place trench below main storm pipe 



Methodology for modeling EES in InfoWorks 

ICM 
Exfiltration trench is modelled as a rectangular, perforated conduit below the main storm pipe.  
 

  
Base infiltration loss coefficient (mm/h) depends on soil type from 0.5 – 127 mm/h. 

 
Width (varies- typically between 900mm and 2000mm) 
 
Height (varies from 500 mmm to 1500mm - typically 1200 mm)  

Downstream end of 
conduit is sealed.  

Flow in main storm pipe 
 Outflow 

 

Inflow 
 

5. Apply SUDS (LID) parameters to trench 



Methodology for modeling EES in InfoWorks 

ICM 

  
Base infiltration loss coefficient (mm/h) depends on soil type. From 0.5 – 127 mm/h. 

Downstream end of 
conduit is sealed.  

Flow in main storm pipe 
 Outflow 

 

Inflow 
 



Methodology for modelling EES in InfoWorks 

ICM 

Flow in main storm pipe 
 Outflow 

 

Inflow 
 



Applying modeling methodology to selected 

storm pipes where EES are feasible 



Rainfall scenarios for modeling EES 

• Rain gauge data wi th s ingle rainfal l  events 

• 12.5mm is the current retent ion requirement establ ished by the Ci ty of  Ki tchener 

• 25mm is a typical  ra infal l  depth requirement for water qual i ty controls in absence 
of s i te ‐speci f ic  studies 

• 27mm is the 90th percent i le rain event for the Ci ty.  Retaining the 90th percent i le 
event is considered level  of  water qual i ty protect ion and for restor ing the natural  
hydrologic cycle effect ive for achieving Enhanced Qual i ty control  

• Continuous rainfal l  data 



Model simulation results 

Quantifying the cumulative benefits of LIDS 
in a 1D/2D hydraulic model  



1. Depth, inf i l trat ion loss, 
and volume within trenches 
for various rainfal l  events.  

• 12mm 

• 25mm 

• 27mm 



2. Depth, f low, volume, and inf i l t rat ion for 
mult iple Etobicoke Exfi l t rat ion Systems in 
series. 
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3. A simulation summary report 
for the entire system or any 
point within the system. 



Overview of modeling EES in InfoWorks ICM 

• Includes inflows from upstream storm sewer network and sewershed 

• Ideal for optimizing EES performance when implemented in series  

• Applicable for site development, road reconstruction, subwatershed studies, 
subdivisions etc.  

• Simulation summary reports can be created to compare existing conditions to 
proposed LID scenario 

• Ideal for detailed design phases of a project  

• Ideal for macro-level system-wide analysis  
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Future opportunities 

Growth management 
scenarios 

New developments 

Quantify the cumulative 
benefits of other LIDS in 
the treatment train (i.e. 
bioswales, permeable 

pavement, rain gardens). 

Prioritize LID 
implementation where 

most effective 

Evaluate existing 
stormwater volume 
criteria and targets 

Climate change- how 
future precipitation and 

temperatures can impact 
LID performance 

Develop City of 
Kitchener LID modeling 

standards and guidelines 
Optimization and 

maintenance  

Inform asset 
management Define 

scope of work for road 
infrastructure projects 
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