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Subcatchment 

Name 

Area 

 (ha) 

Imperv.  

(%) 

Suction 

Head 

 (mm) 

Conductivity 

(mm/hr) 

Initial 

Deficit 

(frac.) 

YRK-EXT05_2 0.44 5.01 144 8.8 0.2 

CC13_EX_1 1.86 5.02 144 10.5 0.2 

SW36 1.06 29.19 144 10.5 0.2 

CC17_EX_2 1.73 5.05 144 9.5 0.2 

CC17_EX_4 0.94 5.05 144 9.5 0.2 

CC12_EX_1 1.28 5.01 144 10.3 0.2 

SW32 3.41 29.82 144 10.3 0.2 

ER20_EX_1 4.17 9.43 144.4 9.9 0.2 

SW37 2.99 99.79 144.4 9.9 0.2 

CC07_1 4.00 5.36 144 9.7 0.2 

SW38 1.54 99.56 144 9.7 0.2 

SW31_1 5.09 29.9 144 9.5 0.2 

SW20 16.26 31.682 144.093 9.488 0.2 

SW45 0.90 100 144 10.2 0.2 

CC37_EX 1.08 12.9 144 10.2 0.2 

The future land use condition PCSWMM model has been used to generate peak flows at key nodes as 

indicated in Table 3.2.3 This scenario is “uncontrolled”, or without any assumed stormwater management 

quantity controls in place.  The differences in peak flows, actual and percentage difference, resulting from 

the future versus existing land use condition PCSWMM models are presented in Tables 3.2.4 and 3.2.5 

respectively.  The relative and percentage difference in peak flows is considered significant.  The primary 

reason for the increase in peak flows compared to existing conditions is the extent and change in land 

use, coupled with the removal from the future land use PCSWMM model of the two (2) existing 

stormwater management facilities located adjacent to Stone Road East, at Victoria Road South and 

Watson Parkway South to allow for the proposed land use and stormwater management facilities to be 

located at lowest areas within drainage catchments. Based on the preceding, stormwater management is 

clearly warranted for the future development in the GID in order to mitigate the simulated increase in 

peak flows. 
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Table 3.2.3.  Future Condition Flow – Uncontrolled (m3/s) 

Flow Node Description 

Peak Flow (m3/s) for Return Period (Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
5.70 8.84 14.23 19.80 26.31 30.75 35.84 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
4.43 7.42 14.17 20.12 27.26 32.04 36.99 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
3.50 5.82 11.12 15.79 21.27 25.16 29.90 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
4.92 8.04 13.07 17.13 21.55 24.57 28.31 

J5 
Eramosa River north of Stone 

Rd. E. 
5.51 8.97 13.13 16.95 22.12 25.10 28.66 

J_ER02 

Eramosa River south of Stone 

Rd. E. and upstream of 

Torrance Creek Confluence 

1.04 1.68 2.64 3.79 4.97 6.15 7.32 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

2.20 3.63 6.95 10.04 12.32 13.35 14.30 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
1.70 2.78 4.13 5.54 6.90 8.29 9.66 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
0.36 0.57 0.96 1.49 2.13 2.72 3.36 

OF12 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy.  

2.20 3.72 7.16 9.56 11.40 17.79 20.21 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

2.95 4.78 6.78 9.94 13.00 15.17 17.44 

J_CC20 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy. 

0.70 1.10 1.54 2.85 4.81 6.19 7.14 

 

  



  Stormwater Management Study 

  Guelph Innovation District 

Project # 109088A/ 198141  |  4/1/2020 Page 21 of 49 

  

Table 3.2.4.  Flow Difference – Existing Condition vs. Future Uncontrolled Condition (m3/s) 

Flow Node Description 

Peak Flow (m3/s) for Return Period (Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
4.33 6.44 7.23 7.71 7.66 6.20 4.47 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
3.11 4.94 7.66 9.17 10.41 9.81 8.58 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
2.00 3.40 7.25 9.13 10.40 10.43 10.92 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
4.40 6.79 9.31 10.83 11.69 11.39 11.71 

J5 
Eramosa River north of Stone 

Rd. E. 
5.14 8.00 9.81 10.98 12.54 12.35 12.51 

J_ER02 

Eramosa River south of 

Stone Rd. E. and upstream of 

Torrance Creek Confluence 

0.64 1.02 1.45 1.75 1.87 2.05 2.18 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

1.91 3.13 5.77 7.92 8.90 8.67 8.22 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
0.08 0.13 0.33 0.55 0.84 1.13 1.43 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
0.27 0.43 0.49 0.60 0.71 0.80 0.91 

OF12 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy.  

2.05 3.46 6.32 7.56 7.72 12.55 12.88 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

2.80 4.56 6.08 8.27 9.92 10.79 11.66 

J_CC20 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy. 

0.36 0.56 0.76 1.80 3.09 3.35 2.78 
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Table 3.2.5.  Percentage Difference – Existing Condition vs. Future Condition with No Control (%) 

Flow Node Description 

Return Period (Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
316 268 103 64 41 25 14 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
235 200 118 84 62 44 30 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
134 140 188 137 96 71 58 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
856 544 248 172 119 86 71 

J5 
Eramosa River north of Stone 

Rd. E. 
1387 825 296 184 131 97 77 

J_ER02 

Eramosa River south of 

Stone Rd. E. and upstream of 

Torrance Creek Confluence 

164 153 121 86 60 50 42 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

658 621 488 374 260 185 135 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
5 5 9 11 14 16 17 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
307 300 106 68 50 42 37 

OF12 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy.  

1329 1342 756 380 210 239 176 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

1988 2141 875 496 323 247 202 

J_CC20 

Clythe Creek Tributary east 

of Dunlop Dr. and south of 

Watson Pkwy. 

104 104 97 172 180 118 64 
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4.0 Stormwater Management for the Guelph Innovation District 

(GID) 

In consultation with the City of Guelph the following objectives and policies have been established for the 

stormwater management strategy for the Guelph Innovation District (GID). 

4.1 Objectives 

• To implement a groundwater infiltration strategy that maximizes the infiltration of clean water without 

impacts to adjacent servicing infrastructure.  

• To protect the most significant groundwater recharge areas in order to protect and enhance the 

municipal water supply. 

• To minimize chloride infiltration into the groundwater system. 

• To mitigate negative impacts to peak flows, water balance and water quality resulting from 

urbanization. 

• To prevent increased erosion within Clythe, Hadati, Torrance Creeks and the Eramosa River. 

4.2 Policies 

• Development within the GID will need to comply with current City of Guelph and Ministry of the 

Environment Conservation and Parks (MECP) stormwater management design requirements and any 

supplemental conceptual design standards established in the GID Stormwater Management Plan, 

such as seasonal stormwater management strategies for infiltration. 

• Guelph Innovation District development shall comply with the City of Guelph polices for servicing, 

storm water management, including water quality and quantity and temperature and water balance.  

The City of Guelph’s Official Plan policies introduced through OPA 48, under appeal, on Water 

Resources, Source Water Protection and related stormwater management policies should be adhered 

to. 

• Stormwater management erosion controls should be designed to mitigate the impacts of 

development on the receiving drainage system. In the absence of determining critical erosion 

threshold flows for local watercourses (Clythe, Torrance and Hadati Creeks) stormwater erosion 

controls should be designed using the erosion control sizing guidelines in the MOE’s 2003 

Stormwater Management Planning and Design Manual.  Stormwater erosion controls should be 

flexible and adaptive in design to facilitate potential changes once critical flows have been established 

and erosion controls assessed using continuous hydrologic modelling as part of future studies. 

• GID development shall comply with the recommendations and requirements of the Proposed Grand 

River Source Protection Plan.  

• Stormwater management criteria should meet the water quality, water quantity and natural 

environment objectives of the City of Guelph’s Stormwater Management Master Plan.  

• Reference monitoring requirements and targets to be established in subsequent management plans.  

• As per the Clythe Creek Subwatershed Overview, GID development lands draining to Clythe Creek 

should maintain existing groundwater recharge quantity and quality. Fish barriers along Clythe Creek 

should be removed to improve fish habitat. Stormwater management practices in addition to 

providing as a minimum an Enhanced Level of water quality treatment are also to minimize 

temperature impacts to runoff discharging to Clythe Creek. 
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• As per the 1998 Torrance Creek Subwatershed Study, infiltration measures should be implemented to 

maintain or augment baseflows.  Enhanced stormwater quality treatment of drainage considered not 

to be clean would be required prior to runoff entering infiltration best management practices. To 

improve fish habitat, fish barriers along Torrance Creek should be removed. 

• As per the 1999 Eramosa Blue Springs Watershed Study, the Eramosa River corridor should be 

enhanced through stream corridor restoration. 

• The City of Guelph should conduct studies to determine stormwater management requirements for 

the proposed GID development.  Should the studies not be approved by the required agencies prior 

to development being implemented, the City of Guelph will require stormwater management 

infrastructure for GID to be flexible and adaptive in design in order to allow for recommendations 

from future studies to be incorporated.  For instance, stormwater management blocks should 

incorporate an appropriate land buffer to implement potential additional storage requirements 

resulting from future study’s stormwater storage requirement recommendations.  

• The City shall minimize the amount of chloride (salt) infiltration into groundwater through best 

management practices when applying salt to streets during winter months in accordance with the 

City’s salt management plan.  In addition, the City may consider allowing the use of stormwater winter 

by-pass systems (bypassing the infiltration best management systems that receive treated runoff from 

roadways and parking areas); so long as it is demonstrated in technical studies submitted in support 

of development approvals that a balanced annual water budget (surface runoff, groundwater 

recharge, evapotranspiration) can still be obtained. 

• Snow storage design within the GID will have to be designed for protection of water quality, including 

the associated melt water.  Snow storage areas would be subject to the Source Water Protection Plan 

(SWPP) policies (ref. policy CG-MC-32.1 & 32.2 from the proposed SWPP).  This report should 

encourage designs that would meet/address the requirements in the SWPP. 

• In order to ensure that a balanced water budget is achieved post development, the City may require 

monitoring of stormwater management infrastructure for an appropriate period after development.  

Where infiltration targets (developed for a balanced water budget) are not being achieved, the City 

may require additional monitoring for an appropriate period to determine what modifications to the 

drainage system would be required to try to meet the infiltration targets. .  

• Infiltration stormwater best management practices (BMPs) (other than increased topsoil depth) that 

are to be located on private lands are to be listed on land title agreements. The City should have 

easements for rights to access and maintenance over BMPs located on private lands. 

• Stormwater management facilities shall be lined to prevent contaminants infiltrating into the 

groundwater system.  Lining of stormwater management facilities may not be required under the 

following conditions: 

 Pre-treatment of runoff prior to drainage discharging to the facility; and 

 Winter bypass of first flush runoff to prevent contamination of groundwater by chloride (salt) 

laden runoff.  Diversion of the first flush runoff shall not negatively impact the receiving GID 

drainage system due to potential increase in peak flows. 
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• Stormwater management measures to be implemented within the GID should include gray water 

reuse systems and green rooftop technologies for all industrial, commercial and institutional land 

uses. Development proponents may need to demonstrate that implementation of green roof and gray 

water reuse systems continue to result in balanced water budgets for area systems. 

• Stormwater management facilities should be considered local focal points of interest, to be integrated 

where feasible into the planned open space, with functional compatible landscape features 

incorporated into the facility design. 
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5.0 Stormwater Management Opportunities 

In addition to matching the objectives and policies presented in Section 3, future development within the 

GID will have to provide Enhanced stormwater quality control (80% average annual removal of Total 

Suspended Solids (TSS)). Stormwater quantity control will adhere to the stormwater management criteria 

determined herein and will be further assessed on a site by site basis to maintain existing peak flows and 

the water budget.  Stormwater management measures will have to consider Source Water Protection Plan 

requirements in protecting surface and groundwater resources.  

For larger size developments (i.e. greater than 5 ha), end-of-pipe wet ponds, wetlands, or hybrid facilities 

are considered appropriate, due to the drainage area limitations associated with other techniques.  

Preliminary stormwater management facilities have been located as per Drawing 2.  

On-site stormwater management alternatives for future development, redevelopment and infill, would 

include but be not limited to: wetlands, wet ponds, oil/grit separators (OGS), low impact development 

best management practices or combinations thereof.    

5.1 Conventional Stormwater Management 

Wet ponds, Wetlands, Hybrids 

These systems generally require the dedication of land that is typically located adjacent to creek systems.  

For the GID, there are a number of opportunities to consider the placement of an end-of-pipe stormwater 

management facility.  Typically, these systems provide an excellent level of treatment and as end-of-pipe 

systems, the management and performance is more visible, hence less prone to failure. For groundwater 

protection, stormwater management facilities should be lined with an impermeable liner if drainage from 

parking areas and roadways is received, and/or drainage is to be pre-treated prior to discharge to the 

stormwater management facility. An alternative to this approach is to line the forebay where most of the 

sediments settle out, and then allow infiltration within the main cell of the stormwater management 

facility.  This approach has been used by the City of Kitchener, which also uses winter bypasses of the 

infiltration cell during winter months, to prevent salt laden water from entering the groundwater system.  

Enhanced Grassed Swales 

Grassed swales designed with a trapezoidal geometry and flat longitudinal profiles with largely un-

maintained turf can provide excellent filtration and treatment for storm runoff from roadways or small 

developable areas.  It is generally conceded that treatment levels are at a minimum, Normal (formerly 

Level 2) treatment, and when combined with other practices can provide Enhanced treatment.  Grassed 

swale application in linear corridors is also particularly appropriate and can be further enhanced through 

the introduction of check dams to provide additional on-line storage.   

The application in urbanized roadway cross-sections (i.e. curb and gutter) often requires alternative 

grading and roadway configurations which can compromise the function of the roadway itself, and are 

therefore typically not preferred.  Notwithstanding, gutter outlets along outside lanes have functioned 

effectively in the past where the right-of-way can accommodate the design. Enhanced swales receiving 

direct runoff from roads and parking lots would not prevent contaminants from being infiltrated, as such 

pre-treatment should be provided. 

Filter Strips 

Filter strips typically are designed for small drainage areas less than 2 ha, and are applied as part of a 

treatment train.  Filter strips require flat areas with slopes ranging from 1 to 5% and are usually in the 

range of 10 to 20 m in length in the direction of flow. Flow leaving filter strips should be a maximum of 

0.10 m depth, based on a 10 mm storm event.  
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Oil and Grit Separators 

These systems tend to serve limited drainage areas up to 2 ha +/- and provide levels of treatment (less 

than Enhanced, formerly Level 1).  They are typically encouraged as part of a “treatment train” approach.  

Disadvantages include the need for frequent maintenance, and the ability to serve relatively small 

drainage areas. 

Cash-in-Lieu of On-Site Treatment 

Often, due to the sensitivity of downstream systems (i.e. low habitat potential) and the difficulty of 

providing affordable and effective stormwater management on-site, municipalities have proposed the 

contribution of cash-in-lieu of on-site stormwater management, to be directed towards other 

environmental enhancement projects.  These can either be identified in subwatershed planning studies or 

addressed on a site-specific basis.  The priority of application usually relates first to improving watershed 

conditions in the directly affected watershed.  This approach is supported by both Provincial and 

Municipal policy.  That said, due to the requirement to provide stormwater quantity, quality and a 

balanced water budget, cash-in-lieu is considered not appropriate for the GID. 

Provide On-site Stormwater Quality Management for Re-development & Infills 

Traditionally, stormwater management for small areas has been designed for each separate development 

area, as the development applications and engineering submissions are completed for the individual sites.  

Approved techniques for the provision of on-site stormwater quality control are provided in the 

Stormwater Management Practices Planning and Design Manual (MOE, 2003) and the Low Impact 

Development Stormwater Management Planning and Design Guide, TRCA and CVC, 2011 . Various 

techniques for stormwater quality control include: 

• Soakaway pits 

• Infiltration trenches 

• Grassed swales 

• Pervious pipe systems 

• Pervious catchbasins 

• CB Sheilds 

• Vegetated filter strips 

• Buffer strips 

• Bioretention systems 

• Oil/Grit separators 

• Wet ponds 

• Wetlands 

• Hybrids wet pond/wetland system 

The application of grassed swales or oil/grit separators is generally the most common BMP for smaller 

size developments (i.e. less than 2 ha) due to reduced land requirements compared to the other 

alternatives, as well as their applicability regardless of soil conditions (i.e. infiltration technologies require 

relatively permeable soil conditions).  Of these two options, oil/grit separators are commonly used for 

commercial/industrial applications, where the impervious coverage for the site is relatively high (i.e. 

greater than 85%) and the site plan is developed such that the maximum developable area is utilized. On-

site stormwater management measures will have to consider groundwater protection as per the proposed 

SWPP, while also considering infiltration to maintain the water balance. 
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5.2 Stormwater Quality Retrofits 

Existing/Planned SWM Facilities 

This method of stormwater quality control involves modifying existing stormwater management facilities 

(quantity or quality control) to provide targeted water quality control.  Although this method is primarily 

intended for existing stormwater facilities, it can also be considered during the planning stages for new 

quantity facilities, if it is expected that upstream stormwater runoff (i.e. pond outflow) would adversely 

affect downstream watercourses and habitat through water quality degradation.  When possible, 

retrofitting existing/planned facilities is considered to be a cost-effective approach since land costs (if any) 

would generally be less than that required for a new facility. Also, the majority of the infrastructure of an 

existing facility is already in place (headwalls, access paths, berms) and hence would only require 

modification.  A reduction in future maintenance costs could be realized since both quantity and quality 

control functions have been consolidated into one facility, therefore, the number of facilities requiring 

maintenance would be reduced.  

There are four (4) methods generally considered available for the retrofitting of an existing or planned 

SWM facility: 

i. Construct a permanent pool, or in the case of an existing quality facility, deepen or expand the 

existing permanent pool 

ii. Modify the facility to provide for extended detention storage 

iii. Provide longer, extended, flow paths through the facility to promote settling of suspended solids 

iv. Provide additional, or enhanced vegetation within the facility to promote nutrient uptake, water 

polishing, and temperature control (shading)  

In determining the feasibility of retrofitting an existing or planned stormwater management facility, a 

number of factors must be considered: 

• Ability to physically enlarge/retrofit a facility.  Is land available (i.e. public lands, parks etc.) adjacent to 

the facility?  Is it possible to implement retrofits within the confines of the existing/planned facility? 

• No impact to the existing NHS 

• Tributary area draining to the facility 

• Type of upstream land use 

• Facility location versus groundwater resources sensitive to infiltrated contaminated runoff 

• Sensitivity of downstream (receiving) watercourses and the need for improved stormwater quality 

• Cost-benefit of retrofit.  Is maximum benefit being realized from monies spent, or should monies be 

directed elsewhere to realize greater water quality benefits?  

The retrofit design approach would be unique for each existing/planned stormwater management facility 

under consideration.  Whenever possible, designs should work toward the “Water Quality Storage 

Requirements based on Receiving Waters” (MOE Stormwater Management Planning and Design Manual, 

2003).  However, given that limitations may exist in providing water quality storage volumes in strict 

compliance with the SWMP Manual, facilities can still be retrofitted to provide some level of stormwater 

quality control, as this would likely remain beneficial, subject to an economic review.  The “criteria” in such 

cases when full quality volumes cannot be realized will take the form of runoff volumes expressed in 

millimetres (mm) of runoff; this would follow the equivalent removal principle. 
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Existing Storm Outfalls 

Existing storm outfalls provide opportunities to implement online treatment of various upstream land uses 

within the context of new retrofit facilities typically constructed on existing available public lands.  Water 

quality facilities in the form of wetlands, wet ponds or hybrids would provide both permanent pool and 

extended detention volumes. Possible sites would be evaluated on factors similar to those listed in the 

foregoing for retrofit of existing/ planned SWM facilities.  Candidate sites for providing stormwater quality 

control at existing storm outfalls are generally evaluated based upon the following additional criteria (in 

no particular order): 

i. Land availability, land use flexibility and ownership  

ii. Storm outfall location within the available land 

iii. Storm outfall tributary drainage area and respective characteristics 

iv. Storm outfall location versus sensitive groundwater resources 

v. Potential outlet location with respect to receiving waters 

vi. Downstream aquatic resource benefit potential and water quality requirements 

vii. Financial resource allotment and potential cost/benefit ratio  

5.3 Low Impact Development (LID) Best Management Measures (BMPs)  

Low Impact Development represents the application of a suite of BMPs normally related to source and 

conveyance stormwater management controls to promote infiltration and pollutant removal on a local 

site by site basis.  These measures rely on eliminating the direct connection between impervious surfaces 

such as roofs, roads, parking areas, and the storm drainage system, as well as the promotion of infiltration 

on each development or redevelopment site.  General design guidelines and considerations for source 

and conveyance controls have been advanced since the early 1990’s as part of the MMAH “Making 

Choices” and in 1994 as part of the Ministry of the Environment’s Best Management Practices Guidelines. 

Subsequent to the 1994 MOE Guidelines, technologies and standards have been developed further for the 

application of source and conveyance controls.  These have evolved into a class of Best Management 

Practices (BMPs) referred to as Low Impact Development (LID) practices, which have advanced as an 

integrated form of site planning and storm servicing to maintain water balance and providing stormwater 

quality control for urban developments. Initial results from studies in other settings have demonstrated 

that LID practices may also provide benefits by way of reducing the erosion potential within receiving 

watercourses and thereby reducing the total volume of end-of-pipe stormwater erosion control 

requirements.  In addition, due to volumetric controls afforded by LID BMP’s, water quality is also 

improved through a reduction in mass loading.  The benefits from LID stormwater management practices 

are generally focused on the more frequent storm events (e.g. 2-year storm) of lower volumes as opposed 

to the less frequent storm events (e.g. 100 year storm) with higher volumes.  It is also recognized that the 

forms of LID practices which promote infiltration or filtration through a granular medium provide thermal 

mitigation for storm runoff. 

Guidelines regarding the application of LID practices and techniques have been developed within various 

jurisdictions in the United States and Canada. The Toronto and Region Conservation Authority and Credit 

Valley Conservation have released the 2011 Low Impact Development Stormwater Management Manual, 

for the design and application of LID measures. Various LID techniques, as well as their function, are 

summarized in Table 5.3.1.  While LID includes additional planning to implement and can require 

changing of urban design standards, the information provided in Table 5.3.1 specifically addresses those 

techniques and technologies related to stormwater management practices. 
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The MOECC published in 2016 the draft Runoff Volume Control Targets for Ontario and the Low Impact 

Development Stormwater Management Guidance Manual.  The runoff control target for the GID, is 27 mm 

of rainfall depth based on an average runoff coefficient of 0.9.  As such, low impact development is to 

target 27 mm rainfall capture unless the proponent can provide defendable reasons why 27 mm capture 

is not feasible, in that case a reduced rainfall capture of 75% of 27 mm (20.25 mm) or the maximum extent 

possible capture should be targeted.  As such, low impact development BMPs should be implemented 

within the GID to facilitate capture of 27 mm drainage from impervious surfaces, from both private and 

public lands.  The City, will need to establish LID BMPs that will be allowed within the GID, based on 

Guelph requirements for groundwater protection; further discussion of this is provided under the Water 

Quality Assessment.  

Table 5.3.1.  LID Source and Conveyance Controls 

Technique Function 

Bio-retention Cell 

• Vegetated technique for filtration of storm runoff 

• Stormwater quality control provided through filtration of runoff through 

soil medium and vegetation 

• Infiltration/water balance maintenance and additional erosion control may 

be achieved if no subdrain provided 

Cistern 

• Rainwater harvesting technique 

• Storm runoff volume reduced through capture/interception of runoff 

• Stormwater quality provided for captured runoff 

• Effectiveness is contingent upon available volume within cistern 

Downspout 

Disconnection 

• Effectiveness dependent upon soils and supplemental conveyance 

techniques 

• Storm runoff volume reduced by promoting infiltration through reducing 

direct connections of impervious surfaces 

• Benefits to stormwater quality control and erosion control are informal. 

Grassed Swale 

• Vegetated technique to provide stormwater quality control 

• Stormwater quality control provided by filtration through vegetated 

system 

• Runoff volume reduction may be achieved by supplementing with soil 

amendments 

Green Roof 

• Vegetated technique for reducing storm runoff volume 

• Informal stormwater quality control provided through reduction in runoff 

volume 

• No benefits provided by way of infiltration 

Infiltration Trench 

• Infiltration technique to provide stormwater quality control and maintain 

water balance 

• Erosion controls may be achieved depending upon soil conditions 

Permeable 

Pavers/Pavement 

• Infiltration technique to reduce surface runoff volume 

• Benefits to stormwater quality and erosion control are informal 

Rain Barrel 

• Rainwater harvesting technique 

• Storm runoff volume reduced through capture/interception of runoff 

• Stormwater quality provided for captured runoff 

• Effectiveness is contingent upon available volume within rain barrel 

Soil Amendments 

• Technique for reducing runoff volume through increased depth of topsoil 

• Stormwater quality control provided through increased soil storage and 

associated interception of storm runoff 
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Technique Function 

• Increases water balance compared to existing conditions when applied in 

areas with low permeability soils 

• Possible erosion control benefits 

Reduced Lot Grading 

• Reduction in lot grading increases contact time between storm runoff and 

vegetation, also increases time of concentration for runoff (some reduction 

in peak flow rate) 

• Technique reduces runoff volume and improves on stormwater quality on 

an informal basis 

• Additional informal benefits to maintaining water balance and erosion 

control may be achieved depending upon soil conditions 

Pervious Pipes 

• Technique to reduce storm runoff through the implementation of 

perforated pipes within storm sewers 

• Promotion of infiltration maintains water balance and provides stormwater 

quality and erosion control benefits 

5.4 Future Land Use Stormwater Management Assessment 

5.4.1 Design Storms 

Stormwater management has been assessed both for the currently proposed development as well as for 

existing development that could potentially re-develop  For all development LID BMPs should be 

considered as a method of meeting the GID stormwater objectives and policies. That being said, the 

following should be considered when incorporating LID into GID stormwater management servicing. 

i. Drainage from road or parking lots within the GID could be directed to infiltrative LID BMPs, as 

long as a salt management program is in place and some form of pre-treatment is provided. 

More specifically the salt management programs should be in line with Source Water Protection 

Plan policies CG-MC-28 to 31 that require consideration of salt handling, storage, distribution and 

application.   

ii. Green Roofs could be considered in the GID, although GID OPA 54 Policy 11.2.3.2.4 states that 

“Within the GID, a majority of the available roof area for new development will be encouraged to 

be dedicated to roof top solar technologies such as photovoltaic or solar thermal.” 

iii. The City of Guelph will consider end-of-pipe infiltration facilities, without winter drainage bypass 

systems when a comprehensive salt management program is in place The City of Guelph will 

require a geotechnical investigation to determine the feasibility of implementing infiltrative BMPs.  

iv. The City of Guelph will require as a minimum within the GID, total suspended solids (TSS) removal 

at 80% Enhanced Level using stormwater management measures.  

Drainage areas for the GID future land use scenario have been developed and depicted on Drawing 2. The 

GID has been sub-divided into areas draining to the Eramosa River, Torrance Creek and Clythe Creek. 

Locations of proposed end-of-pipe stormwater management facilities have been determined based on 

existing topography, future grading, land use and existing stormwater management measures.   

Low impact development best management practices have been sized for each catchment based on 

27 mm runoff capture, for both private and public land uses.  Low impact development receiving runoff 

from paved surfaces would require pre-treatment. Pre-treatment could be provided by way of CB ShieldTM 

inserts, oil/ grit separators, lined filtration systems, forebays with bioretention systems or other methods 

approvable to the City of Guelph. 
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To understand the effectiveness of applying low impact development to capture 27 mm of runoff, the 

future uncontrolled conditions PCSWMM model has been modified to assess low impact development as 

the only stormwater management measure. Table 5.4.1 provides the future land use condition peak flows 

with low impact development with 27 mm runoff capture.  The simulated low impact development is 

effective in controlling peak flows for the 2 year storm event, while reducing peak flows for the other 

storm events for most locations as indicated in Tables 5.4.2 and 5.4.3.  

Table 5.4.1.  Future Condition Flow – With LIDs (m3/s) 

 

  

Flow Node Location 

Simulated Peak Flow (m3/s) for Return Period 

(Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
1.33 2.17 6.57 11.88 18.77 24.51 30.13 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
1.07 1.85 6.05 11.46 18.38 24.86 31.73 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
0.30 0.51 4.15 8.00 13.38 18.24 23.34 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
0.20 0.57 5.65 10.16 15.57 19.88 23.96 

J5 
Eramosa River north of Stone 

Rd. E. 
0.44 0.94 4.95 9.47 14.69 19.61 24.31 

J_ER02 

Eramosa River south of Stone 

Rd. E. and upstream of 

Torrance Creek Confluence 

0.21 0.38 1.82 3.30 4.75 6.02 7.25 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

0.25 0.43 1.65 3.56 6.18 9.41 11.99 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
1.33 2.20 3.17 4.49 5.85 7.30 8.85 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
0.07 0.14 0.73 1.36 1.95 2.57 3.21 

OF12 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy.  

0.19 0.30 2.34 4.20 8.24 10.75 14.70 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

0.13 0.24 2.45 4.97 7.80 10.26 13.95 

J_CC20 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy. 

0.00 0.00 0.34 0.73 1.25 1.66 2.26 
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Table 5.4.2.  Flow Difference – Existing Condition vs. Future Condition with LIDs (m3/s) 

Flow Node Location 

Difference in Peak Flow (m3/s) Return Period 

(Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
-0.04 -0.23 -0.43 -0.21 0.12 -0.04 -1.24 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
-0.25 -0.62 -0.46 0.51 1.53 2.63 3.32 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
-1.19 -1.92 0.28 1.34 2.51 3.51 4.36 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
-0.31 -0.68 1.89 3.86 5.71 6.70 7.36 

J5 
Eramosa River north of Stone 

Rd. E. 
0.07 -0.03 1.63 3.51 5.11 6.86 8.16 

J_ER02 

Eramosa River south of Stone 

Rd. E. and upstream of 

Torrance Creek Confluence 

-0.18 -0.29 0.62 1.26 1.65 1.92 2.11 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

-0.04 -0.08 0.47 1.44 2.76 4.73 5.91 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
-0.28 -0.45 -0.62 -0.51 -0.20 0.13 0.62 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
-0.02 0.00 0.26 0.47 0.53 0.65 0.76 

OF12 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy.  

0.04 0.04 1.50 2.21 4.56 5.51 7.37 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

-0.01 0.02 1.75 3.30 4.72 5.88 8.17 

J_CC20 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy. 

-0.34 -0.54 -0.45 -0.31 -0.47 -1.17 -2.10 
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Table 5.4.3.  Percentage Difference – Existing Condition vs. Future Condition with LIDs (%) 

Flow Node Location 

Difference in Peak Flows (%) for Return Period 

(Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
-3 -10 -6 -2 1 0 -4 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
-19 -25 -7 5 9 12 12 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
-80 -79 7 20 23 24 23 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
-61 -55 50 61 58 51 44 

J5 
Eramosa River north of Stone 

Rd. E. 
19 -3 49 59 53 54 51 

J_ER02 

Eramosa River south of Stone 

Rd. E. and upstream of 

Torrance Creek Confluence 

-46 -43 52 62 53 47 41 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

-14 -16 39 68 81 101 97 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
-18 -17 -16 -10 -3 2 8 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
-19 1 57 54 37 34 31 

OF12 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy.  

23 17 179 111 124 105 100 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

-7 11 252 198 153 134 141 

J_CC20 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy. 

-100 -100 -57 -30 -27 -41 -48 

As noted, the simulated low impact development is effective in controlling peak flows for the 2 year storm 

event, while reducing peak flows for the other storm events for most locations as indicated in Tables 5.4.2 

and 5.4.3.  Additional quantity controls would therefore be required. 

Stormwater management quantity controls will be required in addition to the 27 mm capture within the 

distributed low impact development best management measures.  Stormwater management facilities 

should receive pre-treated drainage either through LID BMPs, CB ShieldsTM and/or oil/ grit chambers.  

Based on the LID BMPs capture of 27 mm, extended detention for both stormwater quality and erosion 

controls are not considered required.  The 27 mm capture also provides the required infiltration or either 

clean water or pre-treated drainage as per the pending provincial capture guidelines.  Based on the 

foregoing, the end of pipe stormwater management facilities, would not need to provide additional 

infiltration.  As such the end-of-pipe stormwater management facilities could be dry cells or could be wet 
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ponds.  End-of-pipe wetlands have been screened from further consideration based on the available land 

within the GID for stormwater management facilities.   

Stormwater quantity controls (end-of-pipe stormwater management facilities) have been sized and 

assessed using an iterative process to control post development peak flows to pre-development peak 

flows at key flow node locations.  Stormwater quantity controls have been assessed for subareas/ 

subwatersheds within the GID (e.g. Clythe Creek)  Table 5.4.4 provides the unitary storage and discharge 

rates for the 25 year and 100 year storm events, while Table 5.4.5 summarizes the sizing of each 

stormwater management facility (ref. Drawings 2 and 3).   

Table 5.4.4.  Summary of Stormwater Management (Quantity Control) with LID BMPs in Place 

Subwatershed/ Sub Area 

Unitary Storage 

Volumes 

(m3/imp.ha) 

Unitary Discharge 

(m3/s/ha) 

25 Year 
100 

Year 
25 Year 

100 

Year 

Eramosa River 175 325 0.069 0.131 

Torrance Creek 175 275 0.079 0.151 

Clythe Creek Sub Area 1 225 325 0.069 0.131 

Clythe Creek Sub Area 2 175 300 0.089 0.240 

Clythe Creek Sub Area 3 200 275 0.083 0.179 

Table 5.4.5.  Summary of End of Pipe Stormwater Management Facilities 

Stormwater Management 

Facility/ Catchment (At 

Source Control) 

Drainage Area (ha) Storage 

Provided 

(m3) 

Storage 

(m3) 

Area Imp. % 25 Year 
100 

Year 

SWM6 24.79 69 6,132 3,425 5,478 

SWM8 32.02 13 2,139 844 1,187 

SWM7 44.29 5 6,520 3,388 4,906 

SW23 At Source Control 5.87 100 2,121 1,010 1,600 

SW24 At Source Control 2.70 100 975 480 732 

SW28 At Source Control 8.98 47 1,533 1,125 1,650 

SW45 At Source Control 0.90 100 274 154 227 

ER22_EX At Source Control 5.50 96 1,754 397 489 

SW37 At Source Control 2.99 100 995 231 313 

SW26 At Source Control 10.85 98 3,824 1,793 2,853 

SW13 At Source Control 9.05 99 2,999 1,368 2,048 

SW12 At Source Control 3.63 100 1,211 572 849 

SW11 At Source Control 5.55 97 1,801 849 1,264 

CC40_EX At Source Control 3.01 100 918 508 752 

SW34 At Source Control 0.53 30 57 51 53 
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Stormwater Management 

Facility/ Catchment (At 

Source Control) 

Drainage Area (ha) Storage 

Provided 

(m3) 

Storage 

(m3) 

Area Imp. % 25 Year 
100 

Year 

SW35 At Source Control 1.13 30 122 106 119 

SW38 At Source Control 1.92 100 693 268 316 

SW27 At Source Control 3.08 73 808 483 754 

SW33 At Source Control 1.22 30 131 114 129 

SW32 At Source Control 3.41 30 367 318 385 

ER21_EX At Source Control 0.85 83 254 137 211 

Table 5.4.6 summarizes the storage requirements for LID BMPs based on 27 mm capture (bolded values in 

table) from the impervious coverage for drainage catchments (ref. Drawings 2 and 3) and compares the 

storage volume provided to that for 25 mm erosion control as per the MOE’s 2003 Stormwater 

Management Planning and Design Manual, and to the water quality extended detention storage 

volumetric requirement for wet ponds.  For each catchment area, the distributed LID BMPs would provide 

more storage than either the 25 mm erosion control or the wet pond water quality storage (e.g. .FUTSWM 

1, LID BMP volume of 2929 m3 is greater than 2108 m3 for detention of the 25 mm storm event and 

2469 m3 for water quality within a wet pond).     
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Drawing 3.  Future Land Use Stormwater Management Unitary Criteria and Flow Nodes Plan 
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Table 5.4.6.  Low Impact Development Sizing Summary 
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FUTSWM1 LID16 SW16 11.49 94.4 10.85 2929 2108 821 Wet pond 460 2469 

FUTSWM2 LID17 SW17 9.63 75.8 7.30 1971 1385 586 Wet pond 385 1586 

FUTSWM3 LID15 SW15 9.61 100.0 9.61 2594 1868 726 Wet pond 384 2210 

FUTSWM4 LID25 SW25 19.91 89.5 17.81 4808 3418 1390 Wet pond 796 4012 

FUTSWM5 LID18 SW18 33.34 86.8 28.92 7808 5525 2283 Wet pond 1333 6475 

FUTSWM6 LID19 SW19 24.79 68.5 16.98 4585 3173 1412 Wet pond 992 3593 

FUTSWM7 LID22 SW22 13.85 91.9 12.73 3437 2281 1156 Wet pond 554 2883 

FUTSWM8 LID29 CC10_EX_339 5.17 25.8 1.33 360 236 124 Wet pond 207 153 

FUTSWM9 LID21 SW21 16.69 90.5 15.11 4078 2940 1138 Wet pond 668 3411 

FUTSWM_ATSOURCES1 LID23 SW23 5.87 100.0 5.87 1586 1124 462 Onsite Control 235 1351 

FUTSWM_ATSOURCES2 LID24 SW24 2.70 100.0 2.70 729 525 204 Onsite Control 108 621 

FUTSWM_ATSOURCES3 LID28 SW28 8.98 47.3 4.25 1146 786 361 Onsite Control 359 787 

FUTSWM_ATSOURCES4 LID45 SW45 0.90 100.0 0.90 242 160 82 Onsite Control 36 206 

FUTSWM_ATSOURCES5 LID42 ER22_EX 5.50 95.6 5.26 1421 1014 407 Onsite Control 220 1201 

FUTSWM_ATSOURCES6 LID37 SW37 2.99 99.8 2.99 806 532 275 Onsite Control 120 687 

FUTSWM_ATSOURCES7 LID26 SW26 10.85 97.6 10.59 2859 2015 844 Onsite Control 434 2425 

FUTSWM_ATSOURCES8 LID13 SW13 9.05 99.4 9.00 2430 1683 747 Onsite Control 362 2067 
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FUTSWM_ATSOURCES9 LID12 SW12 3.63 100.0 3.63 981 662 319 Onsite Control 145 835 

FUTSWM_ATSOURCES10 LID11 SW11 5.55 97.4 5.40 1459 971 487 Onsite Control 222 1237 

FUTSWM_ATSOURCES12 LID30 CC40_EX 3.01 100.0 3.01 812 543 269 Onsite Control 120 691 

FUTSWM_ATSOURCES13 LID34 SW34 0.53 29.7 0.16 43 29 14 Onsite Control 21 21 

FUTSWM_ATSOURCES14 LID35 SW35 1.13 29.9 0.34 91 60 31 Onsite Control 45 46 
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The approach to sizing stormwater management facilities has been to determine the 25 year and 100 year 

storage and discharge rates to result in pre-development peak flows throughout the GID for all storm 

events.  Stormwater management facility storages during the iterative assessment have been changed in 

25 m3 increments. To obtain pre-development peak flows for most return periods, resulting peak flows at 

the downstream end of the GID for the Clythe Creek system or the Eramosa River would be slightly over 

controlled. Reductions in storm water quantity control storage volumes would result in a lack of peak flow 

control within the various local drainage systems within the GID, as such, the slight over control of peak 

flows at the downstream limits of the GID is considered acceptable.  Table 5.4.7 provides the future 

conditions peak flows with stormwater management and LID capture.  Tables 5.4.8 and 5.4.9 present the 

difference in peak flows.  

Table 5.4.7.  Simulated Future Condition Peak Flows – With LIDS and End of Pipe SWMFs (m3/s) 

Flow Node Description 

Peak Flow (m3/s) for Return Period (Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
1.34 2.18 5.46 10.07 15.73 20.51 25.41 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
1.07 1.86 4.55 8.23 13.12 17.32 21.81 

J4 
Eramosa River upstream of 

the Clythe Creek Confluence 
0.30 0.51 2.83 5.58 9.26 12.51 16.04 

J6 
Eramosa River adjacent to 

Cargill Meat Solutions Plant  
0.20 0.52 3.30 5.93 9.27 12.33 15.56 

J5 
Eramosa River north of Stone 

Rd. E. 
0.44 0.94 2.76 5.38 9.02 12.12 15.54 

J_ER02 

Eramosa River south of Stone 

Rd. E. and upstream of 

Torrance Creek Confluence 

0.21 0.38 0.99 1.85 2.94 3.91 5.26 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and upstream 

Confluence with Eramosa 

River 

0.25 0.43 0.83 1.70 2.93 4.15 5.56 

J_NorthPond 
Clythe Creek Tributary 

upstream of the North Pond  
1.38 2.29 3.34 4.37 5.32 6.32 7.29 

J_CC06 
Clythe Creek Tributary 

upstream of the North Pond  
0.03 0.05 0.53 0.97 1.40 1.69 1.96 

OF12 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy.  

0.19 0.30 1.23 2.30 3.55 4.54 6.25 

J_CC16 

Clythe Creek Tributary north 

of Stone Rd. and south of 

Watson Pkwy. 

0.10 0.17 1.14 2.05 3.05 3.82 5.59 

J_CC20 

Clythe Creek Tributary east of 

Dunlop Dr. and south of 

Watson Pkwy. 

0.00 0.00 0.14 0.27 0.42 0.61 1.09 
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Table 5.4.8.  Peak Flow Difference – Existing Condition vs. Future Condition with LIDs and End of 

Pipe SWMFs (m3/s) 

Flow Node Description 

Difference in Peak Flow (m3/s) for Return Period 

(Years) 

25 

mm 
2 5 10 25 50 100 

J3 
Eramosa River at Victoria 

Road South 
-0.03 -0.22 -1.54 -2.02 -2.92 -4.04 -5.96 

J_ER10 
Eramosa River and Clythe 

Creek Confluence 
-0.25 -0.61 -1.96 -2.72 -3.73 -4.91 -6.60 

J4 

Eramosa River upstream 

of the Clythe Creek 

Confluence 

-1.19 -1.92 -1.04 -1.08 -1.61 -2.22 -2.94 

J6 

Eramosa River adjacent to 

Cargill Meat Solutions 

Plant  

-0.32 -0.73 -0.46 -0.37 -0.59 -0.85 -1.04 

J5 
Eramosa River north of 

Stone Rd. E. 
0.07 -0.03 -0.56 -0.58 -0.56 -0.63 -0.61 

J_ER02 

Eramosa River south of 

Stone Rd. E. and 

upstream of Torrance 

Creek Confluence 

-0.18 -0.29 -0.21 -0.19 -0.16 -0.19 0.12 

J_TC05 

Torrance Creek south of 

Stone Rd.  E. and 

upstream Confluence with 

Eramosa River 

-0.04 -0.08 -0.36 -0.42 -0.49 -0.53 -0.53 

J_NorthPond 

Clythe Creek Tributary 

upstream of the North 

Pond  

-0.24 -0.36 -0.46 -0.62 -0.74 -0.85 -0.94 

J_CC06 

Clythe Creek Tributary 

upstream of the North 

Pond  

-0.06 -0.09 0.06 0.09 -0.02 -0.24 -0.48 

OF12 

Clythe Creek Tributary 

east of Dunlop Dr. and 

south of Watson Pkwy.  

0.03 0.04 0.40 0.31 -0.13 -0.71 -1.08 

J_CC16 

Clythe Creek Tributary 

north of Stone Rd. and 

south of Watson Pkwy. 

-0.04 -0.04 0.44 0.38 -0.03 -0.56 -0.19 

J_CC20 

Clythe Creek Tributary 

east of Dunlop Dr. and 

south of Watson Pkwy. 

-0.34 -0.54 -0.64 -0.78 -1.29 -2.23 -3.27 
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Table 5.4.9.  Percentage Difference – Existing Condition vs. Future Condition with LIDs and End of 

Pipe SWMFs (%) 

Flow Node Description 

Relative Difference in Peak Flow (%) for  

Return Period (Years) 

25 

mm 
2 5 10 25 50 100 

J3 Eramosa River at Victoria Road 

South 

-2 -9 -22 -17 -16 -16 -19 

J_ER10 
Eramosa River and Clythe Creek 

Confluence 
-19 -25 -30 -25 -22 -22 -23 

J4 
Eramosa River upstream of the 

Clythe Creek Confluence 
-80 -79 -27 -16 -15 -15 -15 

J6 
Eramosa River adjacent to Cargill 

eat Solutions Plant  
-61 -59 -12 -6 -6 -6 -6 

J5 
Eramosa River north of Stone Rd. 

E. 
19 -3 -17 -10 -6 -5 -4 

J_ER02 

Eramosa River south of Stone Rd. 

E. and upstream of Torrance Creek 

Confluence 

-46 -43 -17 -9 -5 -5 2 

J_TC05 

Torrance Creek south of Stone Rd.  

E. and upstream Confluence with 

Eramosa River 

-14 -16 -30 -20 -14 -11 -9 

J_NorthPond 
Clythe Creek Tributary upstream 

of the North Pond  
-15 -13 -12 -12 -12 -12 -11 

J_CC06 
Clythe Creek Tributary upstream 

of the North Pond  
-68 -64 13 10 -2 -12 -20 

OF12 

Clythe Creek Tributary east of 

Dunlop Dr. and south of Watson 

Pkwy.  

22 16 47 15 -4 -13 -15 

J_CC16 

Clythe Creek Tributary north of 

Stone Rd. and south of Watson 

Pkwy. 

-27 -21 64 23 -1 -13 -3 

J_CC20 

Clythe Creek Tributary east of 

Dunlop Dr. and south of Watson 

Pkwy. 

-100 -100 -82 -75 -75 -79 -75 
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5.4.2 Continuous Simulation 

To assess annual water balance for existing, future and future with stormwater management and LID 

27 mm capture, the previously developed PCSWMM modelling has been executed for a continuous 

hydrologic simulation. To conduct continuous simulation modelling a 50 year long-term climate data set 

has been used (1962-2011), as originally outlined in a September 17, 2013 technical memorandum to the 

City of Guelph.  The following provides details of the 20 year long-term meteorological data set built from 

various sources: 

• Precipitation 

o Complicated by the lack of hourly precipitation data – EC provides hourly rainfall only (i.e. 

non-winter – no hourly snowfall) 

o Daily snowfall data for local stations used (assumption of 10:1 ratio – 1 cm of snowfall = 1 

mm of equivalent precipitation) and divided evenly over 24 hours 

o Multiple stations required to create a long-term dataset given gaps.  Predominant 

stations used include: 

 Guelph OAC (1962-1973) 

 Guelph Arboretum (1975-1991) 

 Guelph Turfgrass (1993-2011) 

o Gap-filling applied closest station available; predominantly Waterloo Wellington Airport, 

however other local Guelph stations have been used where available as well as more 

distant stations (Fergus and Elora) 

o Resulting 50-year hourly precipitation dataset (1962-2011) 

• Temperature 

o SWMM Climate file used for all other parameters, including temperature 

o Daily maximum and minimum temperatures required for climate file format (rather than 

hourly values); SWMM applies sinusoidal curve fit to estimate hourly values (required for 

snowmelt) 

o Data based off of same Guelph stations noted previously, with Waterloo Wellington 

Airport used as the predominant source for gap filling 

o Comparable 50-year dataset (1962-2011) 

• Evaporation 

o Historic daily pan evaporation data available from a limited number of sites in Ontario 

o Base dataset from a number of stations; nearest station used when available 

 Guelph OAC (1962-1970) 

 Elora (1971-1983) 

 Waterloo Wellington Airport (1984-1995) 

o Other datasets used for gap filling as required (RBG, Blue Springs, Hornby) 

o No data available for any station for 1997 onwards (EC stopped collecting the data at that 

point)  - “average day” approach employed for this period as well as any remaining 

missing periods – calculate average value for day of interest from available data 

o Evaporation assumed to be zero for winter period (December-March inclusive) 

o Resulting 50-year dataset (1962-2011) 
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• Wind Speed 

o Required for snowmelt calculations 

o Hourly data available; used to calculate daily average 

o Data applied using nearest available station: 

 Toronto Pearson (1962-1972) 

 Waterloo Wellington A (1972-2002) 

 Region of Waterloo A (2003-2006) 

 Guelph Turfgrass (2007-2011) 

o Other datasets used for gap filling as required (Toronto Pearson, Waterloo Wellington 

Airport, Hamilton Airport) 

• Snowmelt and Snowpack 

o Default values generally applied for snowmelt values; site specific latitude\longitude and 

elevation values (used for sunrise\sunset calculations for the sinusoidal temperature fit 

and atmospheric pressure corrections respectively) 

o Areal depletion (accounts for snowfall accumulating\melting unevenly over different 

terrain) – applied no depletion for impervious areas (assume would fall consistently) and 

default “natural areas” depletion for pervious areas 

o Two snowpack types employed; one based on 100% of impervious area being plowable 

(applied for subcatchments where imperviousness is primarily due to roadways) and 

another based on 50% (for areas where buildings are a contributing factor) 

o All other snowpack parameters identical; generally default melt values.  Assumption that 

all plowed snow (impervious areas) would be directed to pervious land use segment.  

Assume no plowing until 5 mm of precipitation equivalent (5 cm of snowfall). 

The 50 year PCSWMM continuous simulation model has been executed to determine water balance 

conditions for existing, future uncontrolled and future with stormwater management and LID 27 mm 

capture.   The PCSWMM hydrologic modelling determines annual evaporation conditions using pan-

evaporation and temperature data series sets. The evaporation does not include transpiration from 

vegetation, as such the transpiration is inherently included with infiltration, as the drainage that is 

infiltrated within the vegetation root zone would also be available for transpiration.   

Baseflow within the PCSWMM hydrologic model has not been added for the various subwatersheds and 

catchment areas with various stormwater management control criteria, based on a lack of flow data and 

no scope to assess baseflow conditions.  As such, Outflow represents any other overland runoff response, 

but does not include Baseflow. 

Tables 5.4.10 to 5.4.14 provide the water balance summaries for each subwatershed area and subareas (i.e. 

Clythe Creek CL1 to CL3) representing future development areas with different stormwater management 

control criteria (ref. Drawing 3).  The values in brackets in the tables represent the percentage difference 

to existing condition results.  The 27 mm capture within LID from impervious surfaces in the PCSWMM 

hydrologic model has been applied to new development and in an effort to restore water balance 

conditions to pre-development, to existing development.  The 27 mm capture for existing development 

could be applied as redevelopment occurs, allowing for gradual implementation of the LID 27 mm 

capture.  

Based on a comparison of the existing, future land use conditions, and future with stormwater 

management and 27 mm capture on a subwatershed and subarea basis, the following has been 

determined: 
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• The Eramosa River infiltration/ transpiration are maintained close to existing conditions, with a 

reduction in outflow, resulting from increased evaporation, as such water balance conditions, have 

not changed considerably. 

• The Torrance Creek subwatershed would experience a 6% reduction in infiltration/ transpiration, 

but evaporation would increase from 10.05 mm to 54.56 mm, in other words total losses would 

remain similar to existing conditions.  

• Clythe Creek Sub-Area 1 (CL1) water balance conditions with SWM and 27 mm capture in LID 

would not considerably change from existing conditions. 

• Clythe Creek Sub-Area 2 (CL2) water balance conditions would change considerably from existing 

conditions. Infiltration/ transpiration would increase 29% from 582 mm to 753 mm, which is 

considered more in line with the existing infiltration/ transpiration amounts from the other areas.  

• Clythe Creek Sub-Area 3 (CL3) would experience a 5% reduction in infiltration/ transpiration, but 

evaporation would increase from 6.27 mm to 41.27 mm, in other words total losses would remain 

similar to existing conditions.  

Table 5.4.10.  Eramosa River Subwatershed Annual Water Balance Summary for Existing, Future 

and Future with SWM and LID (mm) 

 Land Use 

Condition 
Precipitation 

Infiltration/ 

Transpiration 
Evaporation Outflow 

Existing 836.71 760.14 10.83 84.04 

Future 836.71 438.28 (-42%) 44.31 (309%) 361.34 (330%) 

Future with SWM 

and LID 27mm 

Capture 

836.71 765.42 (1%) 47.93 (343%) 40.55 (-52%) 

Table 5.4.11.  Torrance Creek Subwatershed Annual Water Balance Summary for Existing, Future 

and Future with SWM and LID (mm) 

Land Use 

Condition 
Precipitation 

Infiltration/ 

Transpiration 
Evaporation Outflow 

Existing 836.71 800.75 10.05 52.33 

Future 836.71 400.63 (-50%) 47.82 (376%) 408.90 (681%) 

Future with SWM 

and LID 27mm 

Capture 

836.71 755.30 (-6%) 54.56 (443%) 50.41 (-4%) 
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Table 5.4.12.  Clythe Creek (Area CL1) Annual Water Balance Summary for Existing, Future and 

Future with SWM and LID (mm) 

Land Use 

Condition 
Precipitation 

Infiltration/ 

Transpiration 
Evaporation Outflow 

Existing 836.71 652.40  21.58 177.57 

Future 836.71 564.77 (-13%) 30.52 (41%) 249.67 (41%) 

Future with SWM 

and LID 27mm 

Capture 

836.71 638.70 (-2%) 31.49 (46%) 181.99 (2%) 

)Table 5.4.13.  Clythe Creek (Area CL2) Annual Water Balance Summary for Existing, Future and 

Future with SWM and LID (mm) 

Land Use 

Condition 
Precipitation 

Infiltration/ 

Transpiration 
Evaporation Outflow 

Existing 836.71 581.72 56.90 210.96 

Future 836.71 245.96 (-58%) 87.36 (54%) 512.26 (143%) 

Future with SWM 

and LID 27mm 

Capture 

836.71 752.98 (29%) 95.62 (68%) 11.14 (-95%) 

Table 5.4.14.  Clythe Creek (Area CL3) Annual Water Balance Summary for Existing, Future and 

Future with SWM and LID (mm) 

Land Use 

Condition 
Precipitation 

Infiltration/ 

Transpiration 
Evaporation Outflow 

Existing 836.71 800.82 6.27 48.38 

Future 836.71 496.99 (-38%) 37.70 (501%) 255.59 (428%) 

Future with SWM 

and LID 27mm 

Capture 

836.71 763.67 (-5%) 41.27 (558%) 46.13 (-5%) 

5.4.3 Water Quality Assessment 

The  stormwater quality management strategy (which should result in an Enhanced Level of water quality 

treatment – 80% average annual TSS removal) is to provide a treatment train approach. Low impact 

development BMPs would provide 27 mm capture within both private and public lands (with suitable pre-

treatment quality control measures), with the additional uncaptured runoff discharging to the required 

quantity control end-of -pipe stormwater management facilities.  
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The 27 mm capture would be provided within LID BMPs that are approved by the City of Guelph for both 

private and public lands.  Low impact development BMPs receiving drainage from paved areas will require 

pre-treatment such as CB SheildsTM, oil/grit separators, primary treatment cells for underground 

infiltration systems, lined forebays for above ground bioretention systems and other forms of pre-

treatment as required.  Pre-treatment water quality measures receiving runoff from paved surfaces and in 

a treatment train, should be able to provide a minimum of 60 % TSS removal (former Normal Level of 

water quality treatment) prior to discharging to infiltrative LID BMPs.  The combination of pre-treatment 

water quality measures, LID BMPs, and subsequent end of pipe measures should be able to meet or 

exceed an Enhanced Level of Water Quality Treatment of 80% TSS removal.  

Additional assessment will be required at the next stages of study to determine both groundwater and 

bedrock elevations and the potential areas that may restrict the form of LID BMPs to be constructed.  

Groundwater and bedrock elevations would also be required to determine the appropriate base 

elevations for the design of the end-of-pipe stormwater quantity control facilities.  The stormwater quality 

control strategy will necessarily need to be flexible in order to account for on-site constraints, while still 

remaining consistent with the specified approach and required quality control targets. 

Stormwater quantity control facilities should be lined with an impermeable liner to prevent long-term 

groundwater contamination, as additional infiltration within the quantity control facilities would not be 

required.  An alternative to this approach is to line a forebay where most of the remaining sediments from 

the drainage that has been treated at and Enhanced Level would settle out, prior to discharging to the 

main cell that would not be lined.  This approach has been used by the City of Kitchener, which also uses 

winter bypasses of the main unlined cell during winter months, to prevent salt laden water from entering 

the groundwater system. Winter bypasses within end-of-pipe stormwater quantity controls allow salt 

laden runoff to be redirected to watercourses instead of groundwater.  

To control salt laden runoff from entering groundwater during the winter months, the City could consider 

bypasses of infiltrative LID BMPs that receive drainage from paved surfaces. The bypass systems are used 

on other infrastructure within southern Ontario. The City of Toronto requires automated bypass systems 

on new splash pads, which divert drainage away from the wastewater system, during rainfall events and 

during non-operational periods.  Similar bypass systems could be applied to underground infiltrative LID 

BMPs.  For above ground infiltrative LID BMPs that would receive drainage from paved surfaces, 

pretreatment water quality measures should already be in place, that said salt cannot be removed once in 

solution, as such above ground infiltrative LID BMPs, could be designed with winter bypasses (e.g. gated 

bioretention systems used in Kitchener). 

Overall, the best approach to minimizing salt concentrations in stormwater is to reduce the amount of salt 

applied to road surfaces at the outset.  Such a broader salt management program is however beyond the 

scope of the current study. 

Other stormwater quality improvements that could be considered within the GID include the following: 

i. Retrofit the existing Watson Industrial stormwater management facility #38 to include a 

permanent pool as per a wet pond (would have to be assessed as part of the ongoing Stormwater 

Management Master Plan Update. 

ii. Storm sewer system at Cargill using oil/grit separators and/or CB ShieldsTM (would require City to 

discuss with Cargill, or to be implemented as part of property redevelopment or improvements. 

iii. Retrofit existing catch basins on public lands with CB ShieldsTM or equivalent.   
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6.0 York Road and Clythe Creek Rehabilitation  

Within the Guelph Innovation District there is an opportunity to improve Clythe Creek as per the 

recommendations of the Environmental Impact Report for the York Road Environmental Design Study 

(YREDS), August 2019. The YREDS has assessed improvements to Clythe Creek in the context of the 

recommended widening of York Road.  To accommodate the proposed York Road widening, the YREDS 

recommends that Clythe Creek be realigned into a new channel from immediately downstream of the 

York Road crossing to the driveway to the former Reformatory.  The realigned new channel would have a 

connection to the existing channel with cultural heritage features during storm events of a 2 year 

frequency or greater.  West of the driveway proposed grading works would provide a natural form to the 

channel while maintaining the location of the channel and minimizing the impact to cultural heritage 

features.  A realigned connection to the Eramosa River would provide improved sinuosity and maintain a 

connection to the existing natural heritage system, while improving the thermal regime, by no longer 

flowing through the online pond system. 

The YREDs also provides direction on stormwater management for the proposed road widening, 

consisting of both filtrative and infiltrative LID BMPs, CB SheildsTM and oil/grit separators.  York Road 

currently drains directly to Clythe Creek and will continue to drain to the creek, once widened.  It has been 

recommended that treated drainage will discharge to the existing creek upstream or east of the former 

Reformatory driveway to provide intermittent flow within the existing creek.  
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7.0 Conclusions and Recommendations 

7.1 Conclusions 

The following conclusions have been developed: 

i. A full background review of the GID drainage features, patterns and existing stormwater 

management has been conducted.  

ii. Stormwater management objectives and policies have been established to mitigate the impacts of 

the proposed GID development and redevelopment.  

iii. GID stormwater management will need to meet all City of Guelph policies including NHS and 

SWPP policies.  

iv. Preliminary locations for stormwater management facilities have been determined.  

v. Low Impact Development BMPs will be required to meet the GID water balance objectives and 

policies. 

vi. Clythe Creek will be realigned and improved to facilitate the proposed York Road improvements. 

7.2 Recommendations 

The following recommendations have been made: 

i. Preliminary locations for stormwater management facilities should be assessed within the Block 

Plan stage, using all relevant City policies and GRCA and provincial requirements. 

ii. Opportunities to improve the water quality from the existing Watson Industrial stormwater 

management facility (facility No. 38) should be investigated. The existing facility does not have 

permanent pool and a permanent pool could be created within part or all of the facility. This 

would require further assessment within the update to the Stormwater Management Master Plan. 

iii. Enhanced Level of water quality treatment (80% average annual TSS removal) within the GID 

should be provided using a treatment train approach consisting of pre-treatment measures and 

various LID BMPs that provide 27 mm capture, followed by end of pipe treatment as required. 

iv. Annual water balance within the GID should be maintained (or improved in existing developed 

areas) through implementing 27 mm capture in infiltrative LID BMPs. 

v. Stormwater quantity controls would include 27 mm of capture within LID BMPs and end of pipe 

stormwater quantity control facilities with recommended unitary storage volumes and release 

rates. 

vi. Salt management measures would include temporary bypasses of infiltrative LID BMPs and lining 

and/or bypasses of quantity control facilities. Other broader City programs to better manage the 

application of road salt are beyond the scope of the current study. 

vii. The City should consider easements for access, operation and maintenance of privately owned 

LID BMPs.  

Respectfully submitted,  

 

Wood Environment & Infrastructure Solutions 

a Division of Wood Canada Limited 

 

 

 

Per: Steve Chipps, P.Eng.    Per: Matt Senior, M.A.Sc., P.Eng. 
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