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1.0 Project Background 
 

Catchment Area 17 (CA17) is part of the Lake Couchiching catchment area and consists of 
approximately 30.3 ha of developed urban residential and commercial properties. This catchment area 
has historically experienced flooding in the vicinity of Queen Street East and King Street at West Street 
South. This technical summary has been prepared to document flooding factors in CA17 and to 
propose mitigation options that could reduce or eliminate flooding.  

CA17 is bounded by Mississaga St W to the north, Andrew St S to the west, Queen St E to the south 
and Front St S to the east (see Figure 1). The stormwater conveyance system is a dual drainage 
system made up of underground storm sewers and overland flow paths at street level. Approximately 
3.4 kilometers of storm sewers collect stormwater and drain to a sideroad ditch on Queen St E. Stored 
stormwater in the sideroad ditch on Queen St E passes through a series of sewer pipes, ditches and 
culverts and eventually drains to Lake Couchiching north of Cedar Island Road.  

Figure 1: Catchment Area 17 Drainage Boundary 
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2.0 Municipal Class Environmental Assessment (Class EA) Process 
 

A Class EA follows an approved process designed to protect the environment (physical, natural, social 
and economic) and to ensure compliance with the Ontario Environmental Assessment Act.  

The purpose of the Ontario Environmental Assessment Act (EA Act) is to provide for “…the betterment 
of the people of the whole or any part of Ontario by providing for the protection, conservation and wise 
management in Ontario of the environment“  The term “environment” is broadly defined and includes 
the built, natural, socio-economic and cultural environments. 

Based on the scope of work proposed this project is classified as a Schedule ‘B’ in accordance with the 
Municipal Class Environmental Assessment (Oct. 2000, as amended 2007, 2011 & 2015). A  Schedule 
‘B’ project requires completion of Phases 1 to 2. We are currently in Phase 2 of the process.  

Figure 2: Municipal Class Environmental Assessment Process 

The Class EA process requires the evaluation of potential solutions and design concepts so as to select 
a suitable approach that will address the problem/opportunity, but also keep environmental impacts to a 
minimum. 
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3.0 Existing Conditions 
 

Using available drawings of the current storm sewer system provided by the City, City’s Rainfall 
Intensity data, and 4-hour Chicago Design Storm the current dual drainage system has been modelled 
to simulate areas of potential flooding. The flood model was prepared using PCSWMM Version 7.1 
software. The flood model allows for evaluation of existing drainage conditions.  Table 1 summarizes 
the hydrologic analysis results at Queen Street East ditch for the existing conditions. The size or 
intensity of storm event is described using 2 to 100-year storms. The peak inflow and outflow values 
represent the amount of water flowing into the side road ditch and the amount of water able to exit the 
ditch per second.  

 

Table 1: Summary of Hydrologic Analysis at Queen Street East Ditch — Existing Condition 

 2- year 5-year 10-year 25-year 50-year 100-year 
Peak Total Inflow (m3/s) 1.89 2.34 2.67 2.90 3.07 3.23 
Peak Outflow (m3/s) 0.68 0.75 0.75 0.76 0.76 0.76 
Max Storage* (m3) 2635 3147 3388 3714 3877 4046 
Total Overland Flow on West St 
south of Queen St (m3) 349 868 1310 1930 2280 2550 

Max. Water Level in the Ditch** 220.45 220.57 220.60 220.64 220.67 220.69 
* Maximum amount of stormwater at Queen Street ditch.  
** Overtopping occurs at Queen Street ditch when the water level in ditch is greater than 220.40 

The hydrological analysis shows that the inflow of water to the side road ditch along Queen St. E is 
much greater than the outflow. The current storage capacity of the side road ditch is 1,800 m³, 
therefore, the available storage capacity is not enough to detain excess stormwater and results in 
flooding. 

The other reasons for flooding at Queen Street East are identified as follows: 

• Flat topography of the catchment area where stormwater outflows from the Queen St East ditch, 
it causes water ponding in the flat areas; 

• Existing storm sewer inverts elevation, east of Front Street lower than Lake Couchiching’s water 
level which causes the water backflow; 

• Inadequate capacity of the existing storm sewer which restricts the peak outflow, it causes the 
water flooding on the Queen St E.  

4.0 Proposed Alternative Solutions 
 
To address flooding potential, eleven (11) different options have been proposed. The proposed options 
could be divided in four main categories: 

1- Options that reduce total inflow to Queen St ditch through flow diversion; 
2- Options that increase the outlet capacity by replacing existing pipes or by pumping; 
3- Options that increase the storage capacity at Queen St E through addition of underground 

storages within the city’s ROW(Right-of-Way) and easements; and 
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4- Combination of above three options.   

A summary of proposed alternatives to improve local drainage at Queen St is presented in Table 2.   

Table 2: Summary of Proposed Options 

Option # Option Description 

Option-1 
▪ 6.4 ha of Catchment Area 17 diverted (See Figure EX1A); 
▪ Proposed 675mm diameter storm pipe connect MH 1646 to MH 448, east of Front Street; 
▪ Abandon 530mm Storm (STM) between MH446 to MH 448. 

Option-2A ▪ No flow diversion  
▪ Replace and upsize the Existing 750mm STM to 737mmx1143mm pipe at Queen St.  

Option-2B 

▪ No flow diversion 
▪Proposed 1200m3 underground storage chambers at Queen St. Trail; 
▪ Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
underground storage chambers; and 
▪ Replace and upsize the Existing 750mm STM to 737mm x1143mm HECP pipe at Queen St. 

Option-3 

▪ 6.4 ha of Catchment Area 17 diverted (See Figure EX1A); 
▪ Proposed overflow weir at Queen Street Ditch to divert the flow from Queen St. ditch to MH 1646; 
▪ Proposed 900mm diameter storm pipe connect MH 1646 to MH 448, east of Front Street; 
▪ Extend 610mmSTM pipe to MH 1646; and 
▪ Abandon 530mm STM pipe between MH446 to MH 448 

Option-4A 

▪ 6.4 ha of Catchment Area 17 diverted (See Figure EX1A); 
▪Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
storage unit; 
▪Proposed overflow weir at Queen Street Ditch to divert the flow from Queen St. ditch to MH 1646; 
▪Proposed 1200 m3 underground storage chamber at Queen St.Trail; 
▪Proposed 900mm diameter storm pipe connect MH 1646 to MH 448, east of Front Street; 
▪Extend 610mm STM pipe to MH 1646; and 
▪Abandoned 530mm STM pipe between MH446 to MH 448 

Option-4B 

▪ 6.4 ha of Catchment Area 17 diverted(See Figure EX1A); 
▪ Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
storage unit; 
Proposed overflow weir at Queen Street Ditch to divert the flow from Queen St. ditch to MH 1646; 
▪ Proposed 1200m3 underground storage chambers (Unopened Street); 
▪ Proposed 900mm diameter storm pipe connect MH 1646 to MH 448, east of Front Street; 
▪ Extend 610mmSTM pipe to MH 1646; and 
▪ Abandoned 530mm STM pipe between MH446 to MH 448. 

Option-5 
 
 

▪ 6.4 ha of Catchment Area 17 diverted (See Figure EX1A); 
▪ Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
storage unit; 
▪ Proposed overflow weir at Queen Street Ditch to divert the flow from Queen St. ditch to MH 1646; 
▪ Proposed 1200m3 underground storage chambers at Queen St. Trail; 
▪ Proposed Storm Pump Station (Q=200 L/s); 
▪ Proposed 900mm diameter storm pipe connect MH 1646 to MH 448, east of Front Street; 
▪ Extend 610mmSTM pipe to MH 1646; and 
▪ Abandoned 530mm STM pipe between MH446 to MH 448. 

Option-6A 

▪ 3.8 ha of Catchment Area 17 diverted to Front Street; 
▪ Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
storage unit; 
▪ Proposed 1200m3m underground storage chambers at Queen St. Trail; 
▪ Proposed new STM pipe on King Street connect MH 442 to MH 445 at Front Street; and  
▪ Replace and upsize the STM pipe from MH 445 to MH 448. 

Option-6B 
▪ 3.8 ha of Catchment Area 17 diverted to Front Street; 
▪ Proposed overflow weir at Queen Street Ditch to divert flow from Queen St. ditch to proposed 
storage unit; 
 Proposed 1200m3 underground storage chambers at Queen St. Trail; 
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▪ Replace and upsize the Existing 750mm STM to 737mmx1143 mm HECP Pipe; 
▪ Proposed new STM pipe on King Street connect MH 442 to MH 445 at Front Street; and 
▪ Replace and upsize the STM pipe from MH 445 to MH 448. 

Option-7 
 
 

▪ Partial stormwater diversion from 19.8 ha of CA17 diverted to Front street through King Street. 
▪ A 600 m storm sewer run and a 100 m flat bottom ditch proposed to divert part of stormwater from 
King St/West St. S. intersection to a ditch west of Cedar Island St.; 
▪ The proposed storm sewer run consists of 737mmx1143 mm HECP pipe, 900 mm and 1050 mm 
storm pipes; 
▪ The stormwater from Peter St. S diverted to the new storm sewer; 
▪ The stormwater from Matchedash St. diverted to the new storm sewer; and 
▪ Replace and upsize the Existing 750mm STM to 737mmx1143mm HECP pipe at Queen St. 

Option-8 
 
 

▪ 19.8 ha of CA17 diverted to Front street through King Street. 
▪ A 600 m storm sewer run and a 100 m flat bottom ditch proposed to divert all stormwater from 
King St/West St. S. intersection to a ditch west of Cedar Island St.; 
▪ The proposed storm sewer run consists of Twin 737mmx1143 mm HECP pipe between West St. 
S and Peter St. S, Twin 855mmx1345 mm HECP pipe between Peter St. S and the outlet, and 3.0 
m flat bottom ditch; 
▪ The stormwater from West St. S, Peter St. S, and Matchedash St. diverted to the new storm 
sewer; and 
▪ Remove/adjust existing storm sewer and culverts at unopened Matchedash St. 

5.0 Evaluation of Alternatives 
 
This section provides information regarding the several site-specific studies completed as part of this 
Class EA to identify impacts of the alternatives on the environment and develop mitigating measures. 
The term “environment” is broadly defined and includes the built, natural, socio-economic and cultural 
environments. The ‘Do Nothing’ alternative is given consideration as part of the Class EA process and 
used as a benchmark to gauge the potential for environmental impact. 

 

5.1 Preliminary Screening 
 
A preliminary evaluation through the method of storm event modeling was completed on the proposed 
options in order to confirm with confidence the level of improvement to local drainage. Included in the 
preliminary evaluation is the ‘Existing’ drainage condition required to identify the outcome of the ‘Do 
Nothing’ alternative. Each option was modeled and evaluated under the following criteria: 
      Criteria 1 - Maximum water level at Queen Street E ditch; 

      Criteria 2 - Maximum stored stormwater at Queen Street E ditch; and 

      Criteria 3 - Total overland flow on West St S south of Queen Street E 

Figures 3 – 5 illustrate the results of each model completed on the proposed options. During the storm 
event modelling exercise, proposed options 4A and 4B are represented on Figures 3-5 as ‘Option 4’. As 
both proposed options have the same underground storage, same overflow weir, same flow diversion 
features, the results for each option are identical. What differs with these two options is the proposed 
location of these features through Catchment Area 17.  
All proposed options improve local drainage under by decreasing water ponding depth, flooding 
duration and overland flow on West St S south of Queen St E; however, as the results show some 
options have better performance compared to others. 
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Figure 3: Comparison of Maximum Storage (m3) at Queen Street East Ditch for Proposed Options 
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Figure 4: Comparison of Maximum Water Level (m) at Queen Street East Ditch for Proposed Options 
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Figure 5: Comparison of Total Overland Flow (m3) on West St. S south of Queen Street East for Proposed 
Options 
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Table 3 ranks the options based on results of the above-mentioned criteria (Figures 3-5). As 
demonstrated, Option 5, Option 7, and Option 8 are among the top three mitigation options that would 
effectively reduce or eliminate flooding. The remaining Options were then pre-screened out of the Class 
EA process as unfeasible alternatives. 

Table 3: Mitigation Options Ranking based on PSWMM Model Analysis Results 

Options  Individual Ranking Overall 
Ranking* 

Pre-Screening 
Criteria 1 Criteria 2 Criteria 3 

Option 1 11 10 11 11 Out 
Option 2-A 10 11 10 10 Out 
Option 2-B 7 7 8 7 Out 
Option 3 9 9 9 9 Out 
Option 4-A 4 4 4 4 Out 
Option 4-B 5 5 5 5 Out 
Option 5 2 2 3 3 In 
Option 6-A 8 8 7 8 Out 
Option 6-B 6 6 6 6 Out 
Option 7 3 3 2 2 In 
Option 8 1 1 1 1 In 

* 1: the best option, 11: the worst option. 

Among the three feasible alternatives, Option 8 provides the highest level of relief for flooding for all 
storm events (2 to 100-year storm) at Queen St East and King Street. The remaining two options (5 and 
7) only provide relief of flooding for 2-year and 5-year storm events. Climate change is forecasted to 
increase the frequency and intensity of storm events, the ability to address potential precipitation 
increase in the context of climate change is an important factor in the consideration of the preferred 
solution.   

5.2 Heritage Studies 
 

Upon determining the feasible alternatives, further evaluations on potential environmental impacts 
relative to Option 5, 7, and 8 were carried out continuing through Phase 2 of the Class EA. Figures 6-8 
illustrate the details described of the proposed feasible alternatives.  

An assessment was conducted to evaluate potential environmental impacts based upon the options, as 
they relate to applicable policy and/or legislation, including the Endangered Species Act, 2007 (ESA), 
Federal Fisheries Act (FFA), and the Provincial Policy Statement, 2014 (PPS). According to a review of 
Ministry of Natural Resources and Forestry (MNRF), City of Orillia, and County of Simcoe records there 
are no Provincially Significant Wetlands (PSW), Areas of Natural and Scientific Interest, or other 
environmentally significant areas mapped in the vicinity of the study area. For information on the 
evaluation of the alternatives on the natural environment, please refer to Table 4.  
 

A Stage 1 Archaeological Assessment was completed through the project study area relative to the 
three alternatives. Based on the results of the Stage 1 background investigation, the study area has 
been disturbed by previous construction and subsurface disturbance and permanent inundation that 
would remove any potential for recovering archaeological material. For information on the evaluation of 
the alternatives on the cultural environment, please refer to Table 4.
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Figure 6: Alternative ‘Option 5’ 

 



12 
 

Figure 7: Alternative ‘Option 7’ 
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Figure 8: Alternative ‘Option 8’ 
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Table 4: Evaluation Matrix 

The Evaluation Matrix provides a simplified, visual comparison of the potential for each recommended alternative to impact the study area environment. 

 = the alternative will have a net positive impact on the environment 

 = the alternative will have a moderate impact on the environment  

 = the alternative will have a negative impact on the environment 

 = the alternative will have no impact on the environment/ or cannot be assessed at this time 

Evaluation Criteria 
‘Do 

Nothing’ 
ALT 

ALT 
5 

ALT 
7 

ALT 
8 Description of Effects 

TECHNICAL ENVIRONMENT 
Flooding 
Will the alternative address water 
ponding depth and decrease levels 

    Alternatives 5 and 7 only provide relief of flooding for 2-year and 5-year storm events. Alternative 8 provides 
flood relief for 2 – 100 year storm events. The ‘Do Nothing’ alternative will negatively impact the environment 
as flooding will continue to occur in areas of concern. 

Flooding 
Will the alternative decrease 
flooding duration  

    Alternatives 5 and 7 only provide relief of flooding for 2-year and 5-year storm events. Alternative 8 provides 
flood relief for 2 – 100 year storm events. The ‘Do Nothing’ alternative will negatively impact the environment 
as flooding duration will not be minimized in areas of concern. 

Drainage 
Will the alternative decrease 
overland flow on West St S south of 
Queen St 

    Alternatives 5 and 7 only provide relief of flooding for 2-year and 5-year storm events. Alternative 8 provides 
flood relief for 2 – 100 year storm events. The ‘Do Nothing’ alternative will negatively impact the environment 
as high levels of overland flow will continue to occur in areas of concern. 

Utilities 
Will the alternatives impact existing 
utilities (i.e. relocation) 

     Utility impacts cannot be confirmed until the detailed design phase so all options are assigned the same level. 

NATURAL ENVIRONMENT 
Surface Water /  Drainage 
Potential to impact surface water 
and area drainage 

    Alternative 5 will direct flows to an existing storm outlet to a wetland, which ultimately enters an unnamed 
watercourse.  Alternates 7 and 8 will direct discharge to a new outlet within the wetland south of Alternative 5 
then to a new drainage channel within the wetland, ultimately discharging to the watercourse.  Further 
evaluation is required to confirm extent of impact imposed by new drainage to the wetland, (i.e. water quality 
and quantity).  The ‘Do Nothing’ alternative does not address the high levels of overland flow to areas of 
concern. 
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Evaluation Criteria 
‘Do 

Nothing’ 
ALT 

ALT 
5 

ALT 
7 

ALT 
8 Description of Effects 

Groundwater 
Potential to impact area 
groundwater resources 

    Pipe construction anticipated to occur above the water table considering existing infrastructure and set 
elevations, however changes in elevation should consider separation from the groundwater table, and if 
mitigation measures are required to avoid impacts to groundwater flow.  Given proximity of lake and 
anticipated groundwater flows eastward, and general similar pipe alignments, impacts are not anticipated.  

Terrestrial Wildlife  
Potential to impact area wildlife and 
Species at Risk (SAR) 

    Alternative 5 poses the least risk to terrestrial resources given work is principally within urbanized lands and 
no work is proposed in the wetland. Alternatives 7 and 8 require construction of a new outlet and conveyance 
route through wetland to a watercourse which can potentially impact natural heritage resources including 
SAR.  Some degree of impacts may be mitigated or offset, subject to agency consultation. The ‘Do Nothing’ 
alternative does not propose any works. 

Fisheries / Aquatic 
Potential to impact fish habitat and 
aquatic features 

    Alternative 5 will direct flow to an existing outlet, and does not require in-water work to complete. Provided 
water quality and quantity criteria are met, Alternative 5 is not anticipated to impact fish and fish habitat.  
Alternatives 7 and 8 propose a new outlet near or in the wetland with a ditch proposed in fish habitat.  Impacts 
of the new outlet may be mitigated but the ditch will have potential impacts upon the aquatic habitat in the 
wetland and associated watercourse. The ‘Do Nothing’ alternative does not propose any works. 

Vegetation (including SAR) 
Potential to impact existing 
vegetation 

    Alternative 5 requires construction in the marginal portion of lands associated with the wetland. Alternatives 7 
and 8 require land clearing/alteration for construction.  Historic evaluation did not identify vegetation SAR 
however this would require further study to confirm. The ‘Do Nothing’ alternative does not propose any works. 

SOCIAL ENVIRONMENT 
Land Use Planning Objectives 
Is the alternative in accordance with 
the planning objectives 

    Alternatives 5, 7 and 8 seek to reduce the stormwater impacts of urban development through the 
implementation of effective stormwater management controls and other measures. The ‘Do Nothing’ 
alternative does not align with the City’s master plan. 

Aesthetics 
Will the alternative impact the area 
visually 

    While there will be temporary impacts associated with Alternatives 5, 7 and 8 during construction, measures 
can be taken to mitigate the impacts. The ‘Do Nothing’ alternative will have no impacts as no work is to occur.  

Residential   
Will the alternative impact area 
residences and access 

    With Alternatives 5, 7 and 8 there will be temporary impacts during the construction period relating to property 
access; however, measures can be implemented to minimize impacts.  Alternative 8 will significantly reduce 
damage to residences from flooding. 

Areas Businesses 
Will the alternative impact area 
commercial operations 

    With Alternatives 5, 7 and 8 there will be temporary impacts during the construction period relating to property 
access; however, measures can be implemented to minimize impacts. Alternative 8 will significantly reduce 
damage to businesses from flooding. The ‘Do Nothing’ alternative will have no impact as no work is to occur.  

Noise and Vibration 
Will the alternative impact noise 
levels during construction and  the 
long term 

    Alternatives 5, 7 and 8 may result in temporary noise impacts during the construction period; however, 
measures can be implemented to reduce the potential for impact.  The ‘Do Nothing’ alternative will have no 
impact as no work is to occur.  
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Evaluation Criteria 
‘Do 

Nothing’ 
ALT 

ALT 
5 

ALT 
7 

ALT 
8 Description of Effects 

Air Quality 
Will the alternative impact air quality 

    Alts. 5, 7 and 8 may result in temporary impacts on air quality during the construction period from heavy 
equipment exhaust and dust, measures can be implemented to reduce the potential for impact.   

CULTURAL ENVIRONMENT 
Archaeological  
Will the alternative impact area 
archaeological resources. 

    Since the study area has been subject to previous extensive disturbance, it is unlikely that the area has any 
remaining archaeological potential.  As such, the impact from alternatives, 5, 7 and 8 is considered to be 
same. The ‘Do Nothing’ alternative. will have no impact on potential archaeological resources as land will not 
be disturbed.  

Built Heritage & Cultural Heritage 
Landscapes 
Will the alternative  impact area built 
heritage resources 

    Alternative 5 proposes work constructed on a property designated under the Ontario Heritage Act, however 
the proposed work is through the parking lot area and not anticipated to impact the heritage structure on the 
property. With alternatives 7 and 8 work is contained to the existing right-of-way and potential impacts are 
expected to be minimal to any adjacent buildings, which have been screened for built heritage resources 
through the Ontario Heritage Trust registry with none being present.  

ECONOMIC ENVIRONMENT 
Property Acquisition Costs 
Will the alternative require property 
acquisition 

    For Alternative 5 property easements may be required to run the proposed storm pipe (675mm/900mm). 
Alternatives 7 and 8 under consideration do not require property acquisition at this time. ‘Do nothing’ 
alternative does not require property acquisitions as construction would not take place. 

Construction Costs 
Will the alternative be expensive to 
construct 
 

    Alternative 5 will be the most costly to construct due to the pump station component. Alternatives 7 and 8 are 
less expensive with alternative 7 being the least expensive. 

Operating &  
Maintenance Costs 
Will the alternative be expensive to 
maintain 
 

    The ‘Do Nothing’ alternative may become very costly in the long term as older infrastructure fails; flooding 
continues to occur causing property damages. The Pump station will have significant O&M costs. Additional 
storm sewer in Alternatives 7 and 8 will have a negligible impact on O&M costs. 
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6.0 Next Steps 
 

Through evaluation of each alternative and review of comments received following completion 
of this public comment period, the City of Orillia will then select a Preferred Solution. Once a 
Preferred Solution has been selected a Notice of Completion will be posted and a Project File 
Report will be made available for public review for 30 days. Further information will be provided 
at the time of Notice of Completion.  

 


	List of Tables
	List of Figures
	1.0 Project Background
	2.0 Municipal Class Environmental Assessment (Class EA) Process
	3.0 Existing Conditions
	4.0 Proposed Alternative Solutions
	5.0 Evaluation of Alternatives
	5.1 Preliminary Screening
	5.2 Heritage Studies
	6.0 Next Steps


