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Figure 5. 5:  Roadway Plan View for York Road Alternative 3. 

Road Alternative 3: Option 3: Ultimate Channel Configuration: 
A 3:1 H:V roadway grading slope has been selected to establish the constraining limits when considering 
changes to the channel planform. An evaluation of the new grading limit for Road Alternative 3 reveals that 
it overlaps with the preferred channel alignment at two separate locations.  

The first location where the revised grading slope intersects with the preferred channel alignment is within 
Reach C-9A, upstream of the Reformatory driveway (approximate chainage 0+425 m, Sheet 4, Sub Appendix 
B, Appendix K2). Within this reach, the existing planform of Clythe Creek flows over a stone weir (Cultural 
Feature ‘14’). The preferred channel alignment option realigns the primary flow south around the stone 
weir, reconnecting to the existing channel downstream of the weir.  It is possible to incorporate the ‘high-
flow’ channel that conveys higher flows over the weir structure. This design involves the establishment of 
an island-type feature downstream of the weir that separates the newly constructed primary channel and 
the existing length of channel that will be maintained to convey flows passing over the weir. The two 
channels connect further downstream towards the Reformatory driveway at approximate chainage 0+430 m 
(ref. Sheet 4, Sub- Appendix B, Appendix K2). 

From this location, the creek then flows under the Reformatory Bridge. At the stone weir, the EIS preferred 
alignment incorporated a ‘high-flow’ channel that directs flows exceeding bankfull (i.e., close to overtopping 
the channel banks) towards and through the existing channel at the weir. This approach supports fish 
passage through the primary channel but also allows for the weir to be activated at higher flows, partially 
mitigating its disconnection from the main channel. However, to accommodate the 3:1 H:V  road grading 
an adjustment to the preferred channel alignment is necessary. Based on the required grading, it is not 
possible to re-connect the channel at the pool immediately downstream of the weir as the pool must be 
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infilled to achieve the desired grading. As this pool becomes unusable, the proposed channel alignment 
must tie-in to the existing channel further downstream. As such the creek configuration eliminates the ‘high-
flow’ channel and any continued flow through the weir as the grading and fill would cut off the connection 
location. The adjustments required at this location do not otherwise impact the form and function of Clythe 
Creek from the EIS preferred channel alignment. 

The second location requiring adjustment is in the vicinity of the Hadati Creek confluence (approximate 
chainage 0+850 to 1+050 m, Sheet 5, Sub-Appendix B, Appendix K2). The grading to accommodate the 
alternative roadway/MUP cross section necessitates shifting the EIS design planform slightly south. The 
shifted planform aligns with the concrete box culvert that is proposed to replace the existing corrugated 
steel pipes at this location. Downstream of the crossing, Hadati Creek flows south through a box culvert 
under York Road where it enters Clythe Creek at the outlet. The box culvert is to be extended on the south 
side, facilitated by the shift south of the Clythe Creek planform. Whereas the preferred channel alignment 
utilized the existing creek planform for approximately 40 m west of the culvert, the revised planform requires 
additional cut as the creek bend begins further upstream. The existing length of creek that was previously 
intended as part of the design channel will be filled. The design change at the second location does not 
have significant implications on channel function when compared to the original preferred channel 
alignment. The Clythe Creek realignment could have commenced further upstream to facilitate complete 
separation from Hadati Creek and potential benefit in Clythe Creek’s thermal regime, but the issue with this 
realignment approach is that it would significantly reduce the Clythe Creek length and the flow regime 
within the lower reach of Clythe Creek. No improvements would be made to Hadati Creek north of York 
Road as part of the York Road works.  

5.1.4 Alternative 4: Remove Boulevards, Maintain 3.0 m Multi-Use Pathways and 
Relocate Heritage Walls Beyond Clear Zone Limit. 

Similar to Road Alternative 2, Road Alternative 4 would eliminate the boulevards and provide full 3.0 m wide 
multi-use paths on both the north and south sides of York Road from Beaumont Avenue to east of the 
Reformatory property. The removal of the boulevard is necessary to prevent fill limits of a widened corridor 
from significantly impacting the in-water heritage features, although this should be reconsidered at the 
detailed design phase.  

Alternative 4 would require the dismantling and relocation of the Reformatory Entrance walls to facilitate a 
6.5 m separation from the edge of pavement. 

Relocation of the cultural heritage walls, per a City-approved Conservation Plan, would provide additional 
space for snow storage and utilities, while eliminating the need to provide a guiderail along the roadside of 
the heritage features.  Relocation of the wall will need to be undertaken by skilled heritage masons, and will 
require additional embankment grading and use of retained soil systems (or retaining walls) between the 
heritage wall and the creek. Interpretive signage would add to the understanding of the significance of the 
walls. 

Although the walls would be further south, the relocation would bring them back to their original 1920 
appearance.  This, along with interpretive signage, would improve the public’s view and understanding of 
the history of the entranceway.   

Since preservation in situ is not feasible for all of the heritage resources, rehabilitation, adaptive reuse and 
restoration must be done in a sensitive manner in order to protect the site’s heritage value. 
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10.0 Recommendations 

10.1 General Recommendations 
The following general recommendations have been developed based on the assessment of road and creek 
alternatives for the York Road corridor: 

10.1.1 Transportation 
1. York Road will consist of four 3.5 m wide lanes with 3.0 m wide multi-use pathways on both the 

north and south sides, within the York Road right-of-way.  Boulevard widths will vary to limit impacts 
to adjacent heritage features and Clythe Creek.   

2. The Reformatory Entrance Walls will be shifted south, beyond the clear zone limit of the roadway, 
by a qualified heritage mason; 

10.1.2 Drainage and Stormwater Management 
1. Drainage improvements will include culvert replacements as per the following: 

• York Road Clythe Creek culvert to be upgraded to a 28.8 m long by 12.81 m by 2.74 m conspan 
arch. 

• The park driveway culvert is to be upgraded to a 14.2 m long by 10.97 m by 2.44 m conspan 
arch. 

• The 25.8 m long by 5.5 m by 1.7 m Hadati Creek box culvert is to be extended by 10.6 m to 
36.4 m length 

2. Stormwater management would include bio-filtration, catch basin shields, infiltration/ filtration 
trenches and oil/grit separators. 

10.1.3 Fluvial Geomorphology  
1. Major mitigation activities during construction will be associated with the implementation of Best 

Management Practices (BMPs), particularly for erosion and sediment control measures and timely 
site restoration designed to address specific requirements for vegetation establishment as a 
function of season. Contractors should be evaluated on the basis of their previous creek 
rehabilitation and erosion control experience, with particular emphasis on in-water channel 
restoration work experience, to help contribute to the quality and effectiveness of implementation. 
To ensure that the objectives of the channel design are realized, it is important that someone with 
experience in channel design and channel construction perform regular construction supervision. 

2. Implementation of the creek realignment will benefit from the ability to construct a portion of the 
proposed new channel offline. In other words, where the proposed planform is outside of the 
footprint of the current creek, the new channel can be constructed largely without disrupting flow 
in the existing channel. If timing allows, this also provides the opportunity for vegetation to 
establish along the channel margins and in the floodplain prior to connecting flow through the new 
channel (i.e. grow in period).  In locations where constructing offline is not possible, the 
realignments may be accomplished using a “dam and pump” system. A flume may be used in 
combination with a pumping system to assist in conveying flow, if necessary. The bypass will 
depend on the volume of flow expected at the time of construction, and coffer dam dimensions 
will need to be designed in accordance with the serviceability requirements. During stream bypass 
operation, fish relocation will be required in order to limit the number of stranded fish during each 
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phase of construction. Ideally construction would take place during seasons of low flow to reduce 
the risk of nuisance flood and erosion susceptibility.  

3. Pre and Post-Construction Monitoring is proposed to ensure constructed design elements are 
functioning as desired. As proposed channel restoration works may be completed in phases, holistic 
monitoring of the YREDS study area, and within each reach, should take place each year regardless 
of whether or not restoration activities have taken place. Although proposed channel restoration 
activities are reach specific, the intent of the monitoring plan is to maintain overall connectivity 
through the entire study area. By monitoring the study area holistically, changes within downstream 
reaches can be identified and future restoration activities can be planned accordingly. 

10.1.4 Terrestrial Ecology 
1. Development of a monitoring plan with quantitative thresholds to ensure that the proposed 

mitigation and compensation measures perform as intended. The monitoring plan will consist of 
baseline, during construction, and post-construction stages. It should include monitoring stations, 
design and reporting guidelines and deadlines. Deficiencies identified through monitoring activities 
will be addressed to the satisfaction of the City of Guelph. The post-development monitoring 
program will include potential management responses to rectify potential negative impacts, verify 
performance targets (e.g. habitat for target species), and unforeseen negative ecological impacts.  

2. Tree tagging in the preferred creek alignment area. 

3. Bald Eagle winter surveys as part of the environmental studies required through the future block 
plan process for the GID area. 

4. The creek alignment and road work are occurring within what would traditionally be the buffer area 
of the watercourse. To avoid any additional impacts to the natural features development activities 
should be restricted to inside of the limit of grading. 

10.2 Recommendations for Detailed Design Requirements 
The following recommendations for detailed design requirements have been developed based on the 
preferred road and creek alternatives for the York Road corridor: 

10.2.1 Transportation 
1. Provision of vehicular and active transportation infrastructure within the EA-established property 

limit was identified as the key priority by the City during completion of this study.  Additional effort 
will be required to confirm relocation requirements for overhead and at-grade utilities, as well as 
street lighting.  Use of solar powered LED lighting should be considered to reduce costs associated 
with wiring and powering of the relocated light standards. 

2. Provision of traffic calming measures was identified as a priority by members of the public and 
City.  While not within the scope of the current study, opportunities to provide some level of 
calming through reduced (and enforced) speed limits, as well as landscaping of adjacent properties 
should be further investigated.  This should also be discussed through completion of the York 
District Lands study. 

3. Portions of the corridor will require specialized snow clearing techniques due to the lack of 
boulevards for storage.  Methods, volumes, and storage locations should be considered when 
winter maintenance plans are developed for the area. 



  Environmental Impact Study (EIS) 
  York Road Environmental Design Study 

Project # TP115100  |  August, 2019 Page 150 of 156 

  

4. A roadside safety assessment was not completed for the corridor to identify locations where 
guiderails will be required.  Formal assessment and design of barriers will be required during 
detailed design. 

5. As part of the roadside safety assessment and detailed design, physical barriers should considered 
for use between the edge of pavement and the multi-use pathways. 

6. Prior to detailed design, the traffic study completed in support of the 2007 York Road EA should be 
reviewed and updated to confirm auxiliary and through lane requirements, particularly given the 
apparent change in land use numbers within the Guelph Innovation District; 

7. Location and requirements for bus stops and shelters will need to be completed as a component 
of detailed design. 

10.2.2 Drainage and Stormwater Management 
1. Further assessment of the proposed drainage systems and stormwater management will require 

additional detailed topographic survey of the corridor including existing underground servicing. 

2. Both groundwater and bedrock elevations should be determined along the corridor. 

3. Soil permeability testing and chemical analysis should be conducted to facilitate LID BMP design 
and earth removal from the corridor. 

4. Further understanding of the fish habitat and flow and thermal regime contribution to Clythe Creek 
from the Royal City Jaycees Park pond system is required before determining how the ponds could 
be disconnected from Clythe Creek. The potential impact to the Eramosa would also have to be 
assessed.  

5. During the detailed design phase flow monitoring within both Clythe Creek and Hadati Creek could 
be implemented to facilitate additional PCSWMM hydrologic modelling verification.  

6. A monitoring program be established for groundwater levels and hydraulic gradients for pre-
development, construction and post development conditions along the road corridor. 

7. A Water Quality Monitoring Program should be developed to be implemented for pre-
development, construction and post development conditions. The water quality program should 
assess the impact of road runoff on Clythe Creek and assess the level of performance of stormwater 
quality measures. Water quality parameters to be monitored would be determined through 
consultation with the City and GRCA, that said, a potential list of parameters to sample for could 
include the following (to be refined during detailed design: 

• Oil and Grease 
• Total Phosphorus 
• Dissolved Phosphorus 
• Anions (Nitrate, Nitrite, Phosphate, Chloride) 
• Ammonia 
• Total Kjeldahl Nitrogen (TKN) 
• Conductivity 
• Total Solids (TS) 
• Total Suspended Solids (TSS) 
• BOD5 
• Dissolved Oxygen 
• pH/alkalinity 
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• Chloride 
• E.coli 
• PAH 
• Metals (Al, Sb, As, Ba, Be, B, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, P, K, Se, Si, Ag, Na, Sr, Tl, 

Sn, Ti, W, U, V, Zn, Zr). 

8. A Construction Staging Plan will have to be developed. The staging plan will not only have to 
consider drainage works such as stormwater management measures, but cultural heritage 
resources relocation and restoration, Clythe creek restoration, culvert replacements and road works.  
Creek realignment when possible should be conducted off-line. When the creek is online, creek 
works should be conducted during low flow conditions using temporary flow passage measures.  

10.2.3 Fluvial Geomorphology  
1. At the detailed design stage, design parameters can be finalized through an iterative process that 

optimizes the channel design from multiple perspectives (fluvial geomorphology, fish 
passage/aquatic habitat, floodplain health). The preferred alternative provides the basis from which 
design parameters can be further refined. Design discharge and cross-sections, planform geometry 
(meander wavelength and amplitude, radius of curvature), profile detail (e.g. riffle-pool spacing), 
bed and bank treatments, habitat elements, and floodplain and vegetation considerations are 
developed to greater detail.  

2. Additional topography/site information should be collected as necessary (e.g. up to date tie-in 
point elevations, confirmation of groundwater input and soil conditions along the tributary, etc.). 

3. The hydraulic modelling should be advanced based on confirmation of design conditions and will 
be instrumental in confirming that the proposed configuration promotes project objectives 
including natural sediment transport processes and reduction of deposition trends and facilitation 
of fish passage.  

4. Species-specific habitat preferences for target species can be introduced into the design. 

10.2.4 Fisheries and Aquatic Habitat 
1. Fisheries windows (Restrictive in-water work period) to consider not only Clythe Creek, but the 

Eramosa River (March 15th to June 30th), for creek works at the confluence of the Eramosa River. 

10.2.5 Terrestrial Ecology 
1. Further assessment of the area towards the western edge of the YREDS study area to identify it’s 

potential to support wetland communities. This should include confirmation of wetland boundary 
with GRCA as to ensure the proposed creek realignment does not have an impact. 

2. Wetland polygons 8, 12, 13 and 15 have their boundaries confirmed with the GRCA. An updated 
evaluation of significance based on City Official Plan policy and GRCA policy/regulation will be 
required at the detailed design stage. 

3. A Schedule A – Application for Development, Interference with Wetlands and Alterations to 
Shorelines and Watercourses Permit should be submitted to GRCA. 

4. Identification of biosalvage opportunities.  

5. Creek design should include naturalized wetland communities with native species including Rough 
Avens, Red Fescue, and Hairy Solomon’s Seal, three locally significant species that are likely to be 
directly impacted. Wetland pockets along the existing creek should be salvaged and replanted 
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along the new creek alignment. Target communities should be tailored to the species found using 
the existing creek alignment.  

6. Develop a Vegetation Compensation Plan, detailed Tree Protection Plan, and a Tree Compensation 
Plan in accordance to the City`s Urban Forest policies.  

7. Development of a protocol to check for nesting. If nesting Barn Swallows were detected any 
construction activities should be 5 m or greater from the nest. If construction is necessary within 5 
m and Barn Swallows are present for the month of July. If construction is necessary and anticipated 
to occur within this window, then the gatehouse should be tarped before May 1 to prevent any 
swallows from initiating nesting. 

8. Careful stockpiling and amendment of existing topsoil to avoid/reduce the need to import 
additional topsoil. If importing soil is unavoidable, top soil should be sourced in a manner that has 
the least potential for containing invasive exotic seeds. 

9. Interpretative signs should be considered along trail and opens spaces to educate residence about 
the environmental sensitivities and how they can protect and enhance the natural features present.  

10. If the detailed design requires the removal of any Open Country Bird Habitat must be removed, 
consultation with MNRF is required to ensure full compliance with Endangered Species Act (ESA). 

11. The TOR for Detailed Design should confirm whether or not soils study are a requirement for 
community classification. If future studies reclassify these communities as wetland appropriate City 
and GRCA policy must be applied to the evaluation of impacts and permitted uses. 

10.2.6 Cultural Heritage  
1. Since preservation in situ is not feasible for all of the heritage resources, rehabilitation, adaptive 

reuse and restoration must be done in a sensitive manner in order to protect the site’s heritage 
value. 

2. It is recommended that a Conservation Plan be prepared during the detailed design plan phase for 
improvements to York Road.  A Conservation Plan would be prepared by a qualified heritage 
consultant and would guide the work of relocating the built heritage resources within this locally 
and provincially significant cultural heritage landscape. The scope of the Conservation Plan should 
include the following: 

• Preliminary recommendations for restoration, rehabilitation and/or adaptive reuse; 

• Critical short-term maintenance required to stabilize the heritage resources and prevent 
deterioration; 

• Measures to ensure interim protection of heritage resources during phases of construction or 
related development; 

• Security requirements; 

• Restoration and replication measures required to return the property to a higher level of 
cultural heritage value or interest integrity, as required; 

• Appropriate conservation principles and practices, and qualifications of contractors and trades 
people that should be applied, especially in the dismantling and reassembling of the wing walls; 

• Longer term maintenance and conservation work intended to preserve existing heritage fabric 
and attributes; 
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• Drawings, plans, specifications sufficient to describe all works outlined in the Conservation Plan; 

• An implementation strategy outlining consecutive phases or milestones; 

• Cost estimates for the various components of the plan; and, 

• Compliance with recognized Standards and Guidelines for the Conservation of Historic Places in 
Canada, the Guelph Innovation District (York District Lands) Official Plan Amendment 54, City 
of Guelph Official Plan (2014) and other recognized heritage protocols and standards.  As stated 
in the Standards and Guidelines for the Conservation of Historic Places in Canada, it is important 
to begin with a thorough understanding of the heritage value of the site, along with its 
condition, evolution over time, and past and current importance to the community (pg.3).  The 
author of the Conservation Plan should work closely with the City of Guelph and the Province 
of Ontario (Infrastructure Ontario) to compile all available information pertinent to defining the 
YREDS study area’s unique character-defining elements 
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1. PROJECT BACKGROUND AND STUDY APPROACH 
 
The proposed York Road Environmental Design Study (YREDS) will be an important undertaking 
to support and assist with the implementation of the recommendations stemming from the 2007 
York Road Improvements Class Environmental Assessment (EA), the limits of which are indicated 
in Figure 1.  The original EA made a number of recommendations for roadway improvements 
along York Road, including road widening to the south for the study area (from Victoria Road to 
the East City Limits).  The proposed road widening is required to assist the City of Guelph achieve 
its planning and development targets, in particular the proposed development within the Guelph 
Innovation District lands located to the south of York Road. 

As noted within the original EA, the proposed roadway improvements were expected to impact 
the adjacent watercourse, Clythe Creek; as such, recommendations were made with respect to: 

 Extension of the existing Clythe Creek Culvert crossing of York Road; 
 Relocation of approximately 135 m +\- of the Clythe Creek Channel to accommodate the 

proposed road widening; and 
 Implementation of riparian plantings to separate the widened roadway from the relocated 

Clythe Creek channel. 

In order to support and assist with the implementation of the EA recommendations, it is necessary 
to provide further consideration of the numerous environmental, cultural, and engineering factors 
associated with the foregoing.  The proposed York Road Environmental Design will address all of 
these considerations in greater detail, and ensure that proposed road widening is conducted in a 
responsible and well-planned manner. 

A key component of the YREDS will be the completion of an Environmental Impact Study (EIS).  
This study is to include a background review of available data and reporting for the area, and 
undertake additional field work activities to further quantify and assess areas of concern or areas 
where missing or uncertain information has been noted.  This environmental data will be used as 
part of the process of identifying a preferred alternative for the roadway and creek, and where 
necessary, to develop mitigation measures to reduce or eliminate environmental impacts. 
 
2. AREA PLANNING CONTEXT 
 
The Clythe Creek stream corridor is a significant natural area (City of Guelph Official Plan 
Schedule 10) that includes wetlands and a Special Study Area (City of Guelph Official Plan 
Schedule 1).  The stream corridor is also part of the City’s Natural Heritage System 
 
The City of Guelph commenced preparing a Secondary Plan for the Guelph Innovation District 
(GID) in 2015.  The City through completion of a three (3) phased Secondary Plan process with 
input from the public and numerous stakeholders including the Province, developed the “York 
District Preferred Land Use Scenario” which led to the preparation and approval of OPA 54 
(Guelph Innovation District Secondary Plan) by City Council on May 12, 2014.  
 
The Guelph Innovation District (GID) comprises 436 ha (1,077 acres) on Guelph’s east side.  It is 
bounded by York Road, Victoria Road South, the York-Watson Industrial Park and the City’s 
southern boundary. 
 
The GID is being planned as a compact mixed-use community that integrates an urban village 
with an employment area, strives to be carbon neutral and offers meaningful places to live, work, 
shop, play and learn in a setting rich in natural and cultural heritage. The Innovation District is 
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vital to meeting employment and housing targets consistent with Guelph’s Growth Management 
Strategy and the Province’s Growth Plan; supporting an economic cluster focused on green-
economy and innovation sector jobs; and offering opportunities for integrated energy planning as 
part of the Community Energy Initiative. The City has developed principles and objectives in 
accordance with the foregoing. 
 
3. POLICIES AND LEGISLATIVE FRAMEWORK 
 
Current Official Plan, regulations, and policies include the following: 
 

 Extension Urban Forest (OP Policy 6A.5): 
o Tree destruction or removal of trees on private property is regulated by the City’s tree 

by-law (OP Policy 6A.5.1,City of Guelph, 2001) 
o A permit is required for destruction of trees on private property (Tree Bylaw Policy 

2.2, City of Guelph, 2010b). 
o Vegetation Compensation Plans are required for all new development and site 

alterations involving the destruction of healthy non-invasive trees that cannot be 
retained (OP Policy 6A5.1, City of Guelph 2001). 

 Environmental Study Requirements (OP Policy 6A.7): 
o To be prepared in accordance with the Official Plan (City of Guelph, 2001) where 

development is proposed within or adjacent to natural heritage features.  
 Natural Heritage Strategy Designations applicable to the stream and 15 m stream corridor: 

o Natural Heritage System (OP Policy 2.4.14 and Schedule 10, City of Guelph, 2010a). 
o Significant Natural Area (OP Policy 6A.1 and 6A.2 and Schedule 10, City of Guelph, 

2010a). 
o Warm water fish habitat (OP Policy 6A.1.1 and Schedule 10b, City of Guelph, 

2010a). 

 
Normally, development and site alteration is not permitted within the Natural Heritage System 
including minimum or established buffers (Policy 6A.1.2, City of Guelph, 2001).  Development 
that may negatively affect the Natural Heritage System is subject to City approval.  Permitted 
development and site alteration within and/or adjacent to natural heritage features are required to 
demonstrate, through an EIS to the satisfaction of the City, in consultation with the GRCA, the 
Province and Federal government, as applicable, that there will be no negative impacts on the 
natural heritage features and areas to be protected, or their ecological and hydrologic functions 
(City of Guelph, 2001). The EIS will also address any Provincial or Federal requirements as they 
relate to Species at Risk. 
 
The City of Guelph source protection policies are incorporated into the Grand River Source Water 
Protection Plan and the Lake Erie Region Source Protection Plan, the latter of which received 
approval from the Ministry of the Environment and Climate Change in December 2015 and will 
commence on July 1, 2016.  The City of Guelph was required to develop a Source Water 
Protection Plan due to the requirements of the Province’ s Clean Water Act.  The City’ Source 
Water Protection Policies serve to protect the 25 municipally owned wells, of which 21 are 
operable and to various amounts supply the City with its drinking water.  Policies have been 
developed to address established drinking water threats, with specific focus on water quality 
threats. Water quantity threats are also addressed in the City’s policies. The option exists to either 
manage the risk associated with drinking water threats activities or to prohibit the activity.  
 
The Source Water Protection Plan Polices were developed with consideration of: 
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 Protection and safety of our drinking water supplies; 
 Fairness to landowners; 
 Impact on citizens; 
 Ease of implementation; 
 Consistency across boundaries; 
 Cost to City and taxpayers; 
 Constraint on economic development and existing businesses. 

 
4. ROLE OF THE RIVER SYSTEMS ADVISORY COMMITTEE 
 
As per the terms of reference (TOR) for the York Road Environmental Design Study, a TOR is to 
be developed for the EIS, in particular for the recommended field work investigations.  This 
document is intended to address this requirement.  It is expected that the City’s River Systems 
Advisory Committee (RSAC) will review the TOR, and provide input and comments which will help 
to form the final TOR, prior to the Project Team proceeding with field work activities.  It is expected 
that the findings of the EIS (including field work activities) will be presented to RSAC upon 
completion, with further input and comments to be incorporated into final reporting. 
 
5. DESCRIPTION OF STUDY AREA 
 
The approximate study area for the EIS is indicated in Figure 2, as per the original study TOR 
included in the original Request for Proposal (RFP).  It is noted that the area indicated in Figure 
2 is substantial (4 km2 +\-), and has been interpreted by the project team to reflect the area 
involved with background review work only.  Detailed field work investigations would be scoped 
to the area immediately around the primary study area (i.e. York Road from Victoria Road to the 
East City Limits), and in particular those areas identified in the original (2007) EA as being 
impacted by the proposed widening of York Road. 
 
The primary watercourse through the study area is Clythe Creek, which crosses York Road 
approximately 200 m +\- west of Watson Parkway (ref. Figure 2).  Clythe Creek is an interesting 
watercourse within the City, as its headwaters are a coldwater stream that has historically 
sustained a trout population. It is feasible that at some point in time, the lower section of the creek 
also supported cold to cool water fish populations, however current temperature monitoring 
suggests this is no longer the case. Bands of wetland vegetation are found along the length of 
Clythe Creek. The abundance of groundwater, near or at the ground surface in this watershed 
plays a key role in influencing the composition and distribution of vegetation within the watershed. 
 
Presently, the creek is highly altered, with numerous drop structures (many of which have cultural 
heritage implications, which must be assessed as part of the overall Environmental Design Study) 
and on-line ponds (or over-widened pools) that restrict fish passage and warm the water.  Clythe 
Creek is further constrained by the available area between York Road and two large on-line ponds 
(referred to as the Reformatory Ponds).  Appendix A includes a photographic inventory of Clythe 
Creek. 
 
In addition to Clythe Creek, consideration must also be given to Hadati Creek, which drains in an 
easterly direction along Elizabeth Street before outletting across York Road to Clythe Creek.  
Although less of a focus than Clythe Creek, the section of Hadati Creek between Industrial Street 
and Clythe Creek will also be assessed as part of the EIS (with respect to hydrology, 
geomorphology, and fisheries considerations specifically), to take into consideration the City’s 
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proposed stormwater management and conveyance works upstream of this point along Elizabeth 
Street.  This includes a trunk storm sewer along Elizabeth Street (partially constructed) which is 
intended to ultimately divert flows from an existing over-capacity storm sewer in the lower Ward 
One area. 
 
6. STUDY STAGING AND IMPLEMENTATION 
 
The following study staging and implementation process is envisioned for this study: 
 
 Stage 1 Background Review 
 Stage 2 Field Work Investigations 
 Stage 3 Impact Assessment/Mitigation and Final Management Strategy 
 
7. STAGE 1 – BACKGROUND REVIEW 
 
Stage 1 involves an assessment of multiple environmental disciplines, integrated to develop an 
improved understanding of existing environmental conditions within the study area.  The 
disciplines considered as part of this background review includes: 
 

 Hydrogeology and Geology 
 Hydrology and Hydraulics 
 Water Quality 
 Fluvial Geomorphology 
 Fisheries and Aquatic Habitat 
 Terrestrial Ecology 

 
The background review process is intended to ensure that the history of the study area is fully 
understood, and that any previously identified constraints or concerns are understood and 
accounted prior to proceeding to Stage 2 (Field Work Investigations).  In this way field 
investigations can be suitably scoped and focused upon areas of particular sensitivity, or where 
available information is lacking. 
 
7.1. Hydrogeology and Geology 
 
The groundwater flow system within the study area will be controlled by the local and more 
regional geologic setting including the surficial geology, the overburden thickness and related 
stratigraphy, the characteristics of the shallow underlying bedrock and the bedrock topography. 
 
The surficial geology (Quaternary Geology – Figure B1 in Appendix B) generally indicates the 
potential for recharge and potential linkage to surface water features. A significant portion of the 
study area consists of more permeable sand and gravel glaciofluvial deposits. In addition the 
overburden thickness (Figure B2 in Appendix B) is generally less than 5 metres thus allowing a 
more direct connection to the underlying bedrock. The underlying bedrock consists of the 
dolostone of the Guelph Formation. The upper portion of the bedrock is expected to have a 
relatively high permeability as well. Portions of the Clythe Creek within the study area appear to 
be in direct contact with the bedrock. This combination of overburden and bedrock 
hydrostratigraphy provides for a significant groundwater-surface water connection. 
 
Various regional hydrogeologic studies including the Eramosa-Blue Springs Subwatershed Study 
(Beak International and Aquafor Beech Limited, 1999) and the City of Guelph Groundwater 
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Resources Study for the Northeast Quadrant (Jagger Hims Limited, 1995) indicate the shallow 
groundwater flow to be generally from northeast to southwest. This flow correlates well with the 
general regional surficial topography as well as with the bedrock topography. A significant bedrock 
channel originates to the northeast and appears to intersect Clythe Creek within and adjacent to 
the study area (Figure B3 in Appendix B). This bedrock channel may act to direct shallow bedrock 
groundwater to the study area and provide for a significant groundwater discharge potential. 
 
A detailed research study immediately north of the study area by Hailey Ashworth at the University 
of Guelph (Groundwater-Surface Water Interactions and Thermal Regime of Clythe Creek, 
Guelph Ontario: Threats and Opportunities for Restoration - M.Asc. Thesis, 2012) presents 
findings supporting the groundwater discharge potential within and adjacent to Clythe Creek.  
 
A natural heritage assessment carried out at the Guelph Correctional Centre (Natural Resource 
Solutions Inc., January 2013) presents significant observations of water-cress within the study 
area indicating groundwater discharge. This study also notes shallow groundwater conditions 
within the city park.  
 
Measurements and observations of the groundwater water table at or near the ground surface 
have been presented in various hydrogeologic studies in support of development adjacent to the 
study area along Watson Parkway. 
 
7.2. Hydrology and Hydraulics 
 
Hydrology 

With respect to watershed hydrology, the approved frequency flows for Clythe Creek (2 through 
100 year peak flows) are currently sourced from a MIDUSS model using design storms (Gamsby 
& Mannerow, 2006), while Regulatory Event flows (Regional Storm – Hurricane Hazel) are 
sourced from a GAWSER model (Schroeter & Associates, 1988).  The GRCA has noted the need 
for review, given that the 100-year storm peak flow is greater than that for the Regulatory Event 
(Hurricane Hazel). 

Separate, more refined hydrologic modelling using MIDUSS and design storms has also been 
completed for Hadati Creek (a tributary of Clythe Creek) to support a study on channel 
improvements (Gamsby & Mannerow, 2003). 

In addition to the foregoing, Amec Foster Wheeler has undertaken a number of different 
hydrologic modelling assessments within the Clythe Creek watershed, all using the integrated 
hydrologic-hydraulic modelling platform of PCSWMM (which uses the US-EPA SWMM 
computational engine).  This includes hydrologic modelling of local sewersheds for the City’s 
Stormwater Management Master Plan (2012), modelling of the majority of Hadati Creek to support 
the design of the Elizabeth Street trunk storm sewer (2015), and on-going stormwater 
management and hydrologic modelling support for the GID area to the south of York Road (2015, 
on-going).  The first two modelling assessments have used design storm methodology; the latter 
modelling work for the GID area (on-going) will employ continuous simulation. 

Based on the foregoing, it is considered necessary to generate an updated, integrated hydrologic 
modelling approach that reflects current land use and stormwater management controls (including 
recent development within the Watson Parkway area) into a single modelling platform.  An 
integrated PCSWMM model will be developed as part of this study accordingly.  While it is 
anticipated that design storms will be employed for the current study, the model can be run in 
continuous simulation mode if required.  The current hydrologic modelling scope does not include 
the incorporation of a groundwater component to the modelling; the modelling would reflect 
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surface water hydrology only.  Notwithstanding, it would be possible to update PCSWMM to 
include a groundwater component in the future. 
 
The base existing conditions modelling will be updated in order to assess the impacts of the 
proposed widening of York Road and associated stormwater management strategies.  PCSWMM 
includes a full Low Impact Development/Best Management Practices (LID/BMPs) toolkit, which 
will facilitate the consideration of these measures, if determined to be appropriate. 
 
Hydraulics 
For Clythe Creek, a HEC-RAS hydraulic model is available from the GRCA, which has been 
incrementally updated (most recently in 2007) to reflect changes in hydraulics structures and 
development, particularly in the Watson Parkway area.  The model extends from 500 m +\- 
upstream of Watson Road to the confluence with the Eramosa River, with fixed water levels 
specified for the model boundary condition, based on the expected frequency levels within the 
Eramosa River. 
 
For Hadati Creek, a HEC2 hydraulic model was developed as part of the 2003 Channel 
Improvements Study (Gamsby & Mannerow).   
 
For the purposes of the current study, no significant changes are envisioned for these hydraulic 
models, beyond localized channel geometry updates as required based on the results of the 
additional survey to be completed as part of field work activities (refer to Sections 8.2 and 8.4).  
Updated peak flow data from the hydrologic modelling effort will be employed to verify the 
expected change in flood levels (if any), and to verify the expected impacts to York Road (i.e. 
frequency of expected roadway overtopping).  This hydraulic modelling will also be used as 
required to assess the expected impacts of channel re-alignment and road widening on floodplain 
extents and depths, to ensure that there are no negative impacts. 
 
7.3. Water Quality 
 
Water quality sampling data is more readily available for larger scale studies for the Speed and 
Eramosa Rivers.  Such information can be found in Beak International and Aquafor Beech (1999).  
A more general characterization of the overall watershed can be found in the City of Guelph’s 
River System Management Report (Weinstein Leeming + Associates, 1993).  More limited 
information is available for watercourses within the study area (i.e. Clythe Creek).  No water 
quality sampling information was found for Hadati Creek. 
 
A group of University of Waterloo 4th year students (2007) conducted water quality sampling along 
Clythe Creek as part of their overall assessment of the watercourse.  This included sampling for 
biochemical oxygen demand (BOD5), nitrate, phosphate, and dissolved oxygen (DO).  
Concentrations of phosphate were found to be below the Provincial Water Quality Objective 
(PWQO).  DO concentrations ranged between 7 and 10 mg/L, which is above the minimum 
PWQO of 6 mg/L for cold water habitat, based on a water temperature of approximately 15oC. 
 
Dissolved oxygen (DO) sampling was completed by Ashworth (2012) using a hand-held probe at 
12 different locations along Clythe Creek on five (5) different days.  Values ranged between 5 and 
10 mg/L, which is consistent with minimum Provincial standards (5-8 mg/L for warm water biota, 
4-7 mg/L for cold water biota).  Lower values of DO were typically found around a wetland and 
SWM facility outlet. 
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7.4. Fluvial Geomorphology 
 
Previous Studies 
While numerous reports have been prepared within the vicinity of the Clythe Creek-York Road 
study area, information on the fluvial geomorphology (the study of the form and function of stream 
channels through the interaction between water and sediment transport) and existing conditions 
of the area is lacking and often outdated leading to numerous opportunities as well as constraints 
moving forward.   
 
Prior to the initiation of the geomorphic field assessment, a review of background reports and 
previous studies was conducted to determine any relevant information that may be applicable to 
this specific study. This background review was intended to identify any reaches that have been 
delineated and studied by others such that redundancy would not occur. Watershed-based 
studies (e.g., Ecologistics, 1998 and Beak International and Aquafor Beech, 1999) have been 
completed during the last few decades that report the state of the stream’s health, understanding 
the available geomorphic information and areas where updates are required and gaps to be filled 
will be valid. 
 
Overall, no study was able to provide a detailed characterization of the entire subwatershed; 
however site specific information on channel dimensions and characteristics were obtained for 
several locations along the channel and in relation to the current study area adjacent to York 
Road.  Several conceptual channel designs have also been created for Clythe Creek as a result 
of the proposed York Road widening. 
 
A historical aerial image from 1930 was obtained for the study area during the background review 
process and was used to infer past and present land uses within the area.  This aerial image 
indicates that the majority of the existing site features were present at that time, with the exception 
of the reformatory ponds (both north and south). 
 
Reach Break Analysis  
Reaches are lengths of channel (typically 200 m to 2 km) that display similarity with respect to 
valley setting, planform, floodplain materials, and land-use/cover.  Reach length will vary with 
channel scale since the morphology of low-order watercourses will vary over a smaller distance 
than those of higher-order watercourses.  At the reach scale, characteristics of the stream corridor 
exert a direct influence on channel form, function and processes. 
 
Within the Clythe Creek Subwatershed Overview (Ecologistics, 1998), ten reaches were identified 
along the watercourse based on habitat characteristics. Of these reaches, two (2) are located 
within the study area.  A summary figure (Figure B4)and table (Table B1) have been included in 
Appendix B for reference.  It is likely that these reach breaks will be modified as part of the current 
study with further site reconnaissance and field work.  Generally, the upper reach section (C9) is 
narrower and more sloped, with more online weir structures, than the lower reach section (C10) 
downstream of the existing Jaycees Park, which is much wider and stagnant, with cloudier/more 
turbid water. 
 
Field Reconnaissance 
Site reconnaissance was performed on December 22, 2015 by Matrix Solutions. The intent of the 
visit was to observe existing conditions in order to better guide the development of detailed field 
work and ultimately the conceptual channel design. A photographic inventory containing 
geomorphic observations has been compiled in Appendix A. 
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The section of Clythe Creek that is in the study area flows for approximately 950 m adjacent to 
the south-east side of York Road, between Industrial Avenue and Watson Parkway, before 
changing direction to flow south east to confluence with the Eramosa River. Based on the 
December 22 site reconnaissance, this section of channel can be sub-divided into two distinct 
channel reaches based on overall channel gradient and cross section dimensions. The reach 
divide is located at the Historical Stone Arch Bridge that acts as the main entryway to the Former 
Guelph Correctional Facility.   
 
From York Road downstream to the Historical Stone Arch Bridge, the channel is 2 – 3 m wide 
and 0.5 m deep at bankfull. The gradient is low to moderate, and is controlled by a series of weir 
structures. Channel planform is sinuous and banks are protected with stone.   Water within the 
channel is moderately turbid and multiple occurrences of water cress and cattails were observed 
growing. A groundwater fed tributary enters the channel approximately 140 m upstream from the 
historic bridge. A pool-riffle morphology was not apparent, and only one true riffle feature was 
observed immediately downstream from the York Road crossing.  
 
Downstream from the historical stone arch bridge, the channel widens to 4 – 5 m at pinch points 
to 15 – 18 m at ponded sections. Multiple channel development, due to the introduction of 
aesthetic islands attributes in some instances to the widened channel. Bankfull depth was not 
able to be determined. The channel is generally straight, with low gradient and stone protection 
along the banks. Similarly with upstream, multiple weir structures are present along with the 
occurrence of pedestrian bridges and culvert crossings. Beaver activity was also observed 
between the Industrial Ponds and the confluence with the Eramosa River. 
 
7.5. Fisheries and Aquatic Habitat 
 
The habitat characteristics and fish communities of Clythe Creek and Hadati Creek within the 
study area were documented during the preparation of the environmental assessment for the 
widening of York Road (Natural Resource Solutions, 2006). The stream habitats have been 
extensively altered. The downstream portion of the study area, including the north ‘Reformatory’ 
pond, is accessible to fish from the Eramosa River. The weir upstream from the Innovation Lands 
driveway blocks upstream fish migration. 
 
Electrofishing in Clythe Creek has resulted in the capture of warm water non-game species. 
Greenside Darter (Etheostoma blennioides) is considered a species of special concern under the 
Species at Risk Act, but was assessed to be not at risk in the last (November 2006) COSEWIC 
assessment (http://www.registrelep-sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=99; 
accessed January 4, 2016).  Centrarchids are known to be present in the ponds. 
 
There is a considerable amount of water temperature information for Clythe Creek including 
temperature surveys by Trout Unlimited in 2006 and 2007 and by H. Ashworth in 2011 and 2012 
as part of her M.Sc. thesis work at the University of Guelph. Additional, more recent temperature 
data will be provided by Trout Unlimited Canada (J. Imhof, personal communication). The data 
reviewed to date indicate that summer water temperatures in Clythe Creek within and immediately 
upstream from the study area are in the range that is typically associated with warm water or 
warm-cool water fish communities. 
 
Two cooler tributaries have been identified within the study area. One of these discharges directly 
to Clythe Creek upstream from the connection with the north Reformatory Pond and the second 
discharges to the pond itself. The latter, therefore, has little or no influence on the temperature of 
Clythe Creek. 
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7.6. Terrestrial Ecology 
 
As part of the background review for this project, available information with respect to natural 
heritage information (as listed in Section 12 – references) have been reviewed for relevant 
information.  In addition to those sources listed in Section 12, the project team has completed a 
Natural Heritage Information Centre (NHIC) database query, as well as consulting with the Guelph 
District Ministry of Natural Resources and Forestry (MNRF) for local species at risk (SAR) 
information, including the City of Guelph’s Municipal List of SAR.  Information gathered in this 
ongoing phase will provide surveyors with an initial understanding of the YREDS area, facilitate 
decision-making during the study, and be incorporated into reporting. 
 
A preliminary review of the background documents indicates records for 22 vascular plant species 
and 67 wildlife species of significance locally, regionally, and/or provincially. It should be noted 
that the scale of these studies are often broader than the limits of the current study area and serve 
only to flag potential species during the forthcoming field investigations. Several Key species were 
recorded near or within the YREDS area; notably:  Snapping Turtle (Chelydra serpentina) and 
Eastern Milksnake (Lampropeltis Triangulum). Both are included in the Guelph District OMNRF’s 
Species at Risk Records accessed on October 27, 2015, as well as the City of Guelph Municipal 
List (2015), and Ontario Reptile and Amphibian Atlas (Ontario Nature, 2015). Since both of these 
species are considered Special Concern Provincially, turtle surveys and Eastern Milksnake 
surveys are necessary. 
 
7.7. Integrated Summary 
 
Based on the background review process, it is understood that there have been a number of 
studies completed previously for the current study area.  These studies have assisted team 
members in gaining an initial understanding of the characteristics of the study area, and in 
identifying analyses and tasks that have been previously completed which do not need to be 
repeated.  Conversely, the background review process will guide the development of the field 
work investigations (Section 8), by identifying those data and knowledge gaps that exist and 
should be addressed in order to ensure a fulsome environmental characterization.  Proposed field 
work investigations are discussed in greater detail in Section 8. 
 
8. STAGE 2 – FIELD WORK INVESTIGATIONS 
 
8.1. Hydrogeology and Geology 
 
Based on the scope of the current assessment, and the available background information and 
modelling, no hydrogeologic or geologic field work activities are proposed as part of the current 
EIS. A limited spot baseflow monitoring program is proposed in conjunction with the Fluvial 
Geomorphology field work program (Section 8.4).  This monitoring program will be used to 
estimate groundwater discharge contributions to baseflow.  A more detailed site specific 
assessment of groundwater levels and the potential for upward hydraulic gradients should be 
carried out as part of a future field program supporting detailed design (beyond the scope of the 
current assessment). 
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8.2. Hydrology and Hydraulics 
 
Based on discussions with City staff and staff from the GRCA, no hydrologic field work activities 
are proposed as part of the current EIS.  A flow monitoring program was originally envisioned by 
the City as part of this study, however it has been agreed that this program will not be conducted 
as part of this study, primarily due to constraints with respect to the project schedule, and the 
availability of City monitoring equipment.  As such, hydrologic modelling will be validated using 
previously completed modelling (as noted in Section 7.2) and unitary flow comparisons to similar 
watersheds in other jurisdictions.  It is considered that this approach is defensible and appropriate 
for the current study purposes. 
 
Spot flow measurements are to be completed as part of the Hydrogeology and Geology program 
(Section 8.1) and Fluvial Geomorphology program (Section 8.4).  This information will be used 
where feasible as part of the future hydrologic modelling validation work. 
 
With respect to channel hydraulics, an updated topographic survey will be conducted for selected 
sections of Clythe Creek to support updated hydraulic modelling and design work.  No additional 
topographic survey is proposed for Hadati Creek, as the channel geometry available within the 
existing hydraulic modelling is considered sufficient for study purposes.  A topographic survey for 
the York Road right-of-way has been previously completed by the City of Guelph and will be used 
as part of this study. 
 
8.3. Water Quality 
 
No specific water quality testing or field work is proposed as part of the current EIS.  It is not 
considered that additional sampling information would impact upon the likely mitigation strategy 
for the proposed roadway widening given the relatively minor contributing drainage area in this 
case.  Water quality impacts associated with the proposed road widening will be addressed 
directly as part of the Environmental Design Study, specifically Stage 3 (Impact 
Assessment/Mitigation for Preferred Alternative). 
 
8.4. Fluvial Geomorphology 
 
In order to fill gaps in the fluvial geomorphic understanding of the study area, a detailed field 
program is required.  Information gathered from the proposed fluvial geomorphic field program 
will provide quantitative data on channel processes which will be valuable in the development of 
a conceptual design; however, the data may or may not be sufficient to support a detailed design.  
 
Rapid Field Assessments 
To further confirm and refine results of the desktop analyses, rapid field assessments (i.e., the 
Rapid Geomorphic Assessment and Rapid Stream Assessment Technique) and additional field 
reconnaissance will be conducted to confirm the reach setting and the dominant geomorphic 
forces impacting Clythe Creek adjacent to York Road. During this evaluation, areas of active 
channel adjustments (e.g., erosion, deposition) will be confirmed.  Measurements of pool depth 
(to provide insight on scour potential) and depth measurements to channel bed in the area of the 
weirs would be completed. An inventory of all weir structures will be compiled and crossing 
assessments completed for all bridges and culverts.  
 
Detailed Field Data Collection 
In order to better quantify channel dynamics, a detailed field assessment of the study reaches are 
required. The field work would follow standard field protocols and would include installation of 2 
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monitoring cross sections as well as 8 additional (non-monumented) bankfull cross-sections, a 
longitudinal profile survey from York Road to the Eramosa River confluence, characterization of 
the bed and banks and documentation of any other features that may be affecting flow and 
sediment movement (i.e., weir structures, tributaries, stormwater outflows).  This survey would be 
co-ordinated with the overall topographic survey work described in Section 8.2 to avoid a 
duplication of effort. 
 
A limited spot flow monitoring program will be carried out for two purposes; to  measure baseflow 
(low flows) to help characterize groundwater and surface water interactions and existing aquatic 
habitat (as per Section 8.1), and to measure wet weather flows in Clythe Creek and through all 
connecting streams and channels.  The spot baseflow monitoring program will be carried out 
during the summer months following a suitable period without precipitation. The wet weather flow 
monitoring will completed during the spring freshet if possible.  Bankfull flow conditions will be 
targeted if possible. 
 
Hadati Creek 
While the primary focus of the fluvial geomorphology field work will be on Clythe Creek, given the 
direct impacts to York Road, additional field work will be conducted on Hadati Creek to support 
the proposed upstream flow diversion assessment (Elizabeth Street trunk storm sewer and 
upstream flow splitter). 
 
The Hadati Creek Characterization will include a reach walk from Elizabeth Street and Industrial 
Avenue to the confluence with Clythe Creek. During the walk, both the Rapid Geomorphic 
Assessment and Rapid Stream Assessment Technique   will be carried out in order to identify 
dominant factors contributing to existing channel form and function as well as overall channel 
health. Spotflow measurements will be conducted within the reach and a representative cross 
section measured in order to identify bankfull channel dimensions. This work will occur 
simultaneously with the Clythe Creek assessments. 
 
8.5. Fisheries and Aquatic Habitat 
 
Fish Habitat 
The habitat in Clythe Creek will be characterized from the Eramosa River upstream to the railway 
crossing north of York Road. The habitat in Hadati Creek will be characterized from its confluence 
with Clythe Creek upstream to Elizabeth Street (i.e. 50 m +\- east of Industrial Street). Parameters 
documented will include channel form and dimensions, substrate, barriers to fish movement and 
indicators of groundwater discharge (i.e. seepage areas, watercress). The area characterized will 
include the Industrial Ponds, and the nearshore habitat along the north side of the north 
reformatory pond, adjacent to Clythe Creek. Existing information will be relied upon to 
characterize the two coolwater ‘tributaries’ that enter from the south and the other portions of the 
reformatory ponds. 
 
Fish Community 
No fish sampling is proposed in Clythe Creek or any of the ponds. The assessment will rely on 
existing information with respect to the fish species present in those areas. Electrofishing will be 
conducted in Hadati Creek between York Road and Elizabeth Street to characterize the fish 
community. 
 
Northern Pike Spawning Survey 
Northern Pike (Esox lucius) are known to spawn in a wetland area beside the Eramosa River a 
short distance upstream from its confluence with Clythe Creek. Based on our current knowledge 
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of the study area, it is possible that Northern Pike spawning habitat also exists in the lower 
reaches of Clythe Creek, particularly in the Industrial ponds. Therefore a Northern Pike spawning 
survey (visual search) will be undertaken in the early spring (late March – early April) when 
spawning is occurring at the other known spawning site. 
 
Water Temperature 
No additional water temperature monitoring is proposed. The study will rely on existing 
information, which is considerable. 
 
8.6. Terrestrial Ecology 
 
Surveys will include a Vegetation Assessment including Ecological Land Classification (ELC) and 
a vegetation inventory, tree inventory and hazard assessment, breeding bird surveys, turtle 
surveys, Eastern Milksnake surveys, Significant Wildlife Habitat (SWH) screening, and Species 
at Risk (SAR) screening.  Incidental wildlife observations will be recorded as part of all field 
surveys.  A summary of all field surveys and their timing is presented in Table 10.1. 
 
Vegetation Field Investigations 
Prompt initiation of seasonal field studies will be essential for study timing. Site investigations will 
be conducted by skilled field staff and will, at a minimum, include: Species at Risk (SAR) surveys, 
floral, faunal & ELC surveys, and a tree inventory and hazard Assessment. 
 
The following vegetation field surveys are recommended within the York Road Environmental 
Design Study (YREDS) area, which includes adjacent lands (to 120 metres as per the PPS 
(2014)): 
 

 Ecological Land Classification (ELC) - Confirmation and refinement of previously identified 
(NRSI 2013) ELC communities within the YREDS area using Lee et al. (1998), including 
characterization of soils. Polygons contiguous with and, extending beyond, the YREDS area 
will be surveyed in entirety to ensure the accurate characterization.  

 Vegetation Inventory – conduct spring, summer, and fall vegetation inventories for the YREDS 
area to update existing vegetation inventories and determine if locally or regionally significant 
species are present. 

 Tree Inventory and hazard assessment – the existing tree inventory (NRSI 2006) will be 
reviewed and updated through field investigations to determine which trees should be retained 
based on their health and hazard potential, or appropriate mitigation and compensation 
measures.  Where necessary, trees will be tagged and located using a high-accuracy Trimble 
GeoXH GPS unit.  

 Species at Risk (SAR) – all habitats and observations will be screened against the City of 
Guelph Municipal List of Species at Risk provided by Guelph District MNRF (September 
2015). Some SAR (Endangered and Threatened) have specialized survey protocols required 
to detect their presence. Therefore, for any SAR that are not identified in the background 
review or during 2016 field investigations but have potentially suitable habitat found within the  
YREDS sarea, specialized survey protocols for detection will be recommended for the future 
(refer to the Potential Additional Field Investigations discussion within this section). 

 Significant Wildlife Habitat (SWH) screening – during field investigations, all habitats within 
the YREDS area will be screened against criteria outlined in the Significant Wildlife Habitat 
Technical Guide (OMNR 2000) and the Significant Wildlife Habitat Criteria Schedules for 
Ecoregion 6E (OMNRF 2015) to determine if  rare vegetation communities are present. This 
will include searching for any Special Concern species (not covered under the ESA (2007)) 
and those with provincial Sranks of S1 to S3. 
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Wildlife Field Investigations 
The following wildlife field surveys are recommended for the YREDS area, which includes 
adjacent lands (to 120 metres as per the PPS (2014)). The field surveys are recommended owing 
to routine “due diligence” as well as from information gleaned from background sources (see 
above). 
 

 Breeding bird surveys following protocols outlined in the Ontario Breeding Bird Atlas (OBBA 
2001). These surveys would take place from May 24 to July 10, with a minimum of two surveys 
taking place at least seven days apart; they will occur between sunrise and approximately 
10:00 a.m. and under suitable weather conditions (i.e. light winds, good visibility, and no heavy 
rain). 

 Nocturnal Amphibian Surveys following protocols outlined in the Ontario Marsh Monitoring 
Program (BSC 2003). At least three surveys would take place from April to June, with at least 
two weeks between surveys. The surveys would be conducted between sunset and midnight, 
and under suitable weather conditions (i.e. light winds, no heavy rain, and minimum 
temperatures of 5°C, 10°C, and 17°C for the April, May, and June surveys, respectively. 

 Turtle surveys following general protocols from a number of sources; these would including 
basking surveys as well as nesting surveys and road mortality surveys. Basking turtles would 
occur from mid-April to mid-June, with at least three surveys undertaken; they would occur 
between mid-morning and late afternoon during warm, sunny weather. High quality optics 
would be used to scan basking sites (e.g. logs, rocks) for turtles, and the number, species, 
and locations would be documented. Nesting surveys would be undertaken in late May to 
early June between dawn and mid-morning, especially within 24 hours of rain when females 
are more likely to initiate nesting activities; these surveys would take place at any nesting sites 
(sand and gravel areas with a southerly aspect in proximity to the ponds and creek) that are 
identified in the YREDS area. Further nest checks could be undertaken in August and 
September to check for signs of the emergence of young turtles (e.g. eggs shells, signs of 
nest depredation). Road mortality surveys would be conducted concurrently with any basking 
or nesting surveys, and would involve checking both sides of York Road for any dead turtles. 

 Eastern Milksnake surveys following protocols from the Guelph District MNRF (OMNR 2013). 
These surveys would involve active hand searches over the entire YREDS area, with at least 
three surveys done a minimum of two weeks apart from late April to mid-June; the surveys 
would be conducted under suitable weather conditions (e.g. sunny and temperatures of at 
least 8°C (or, if overcast, at least 15°C). Note that this protocol does not recommend the use 
of cover boards unless they have been in place at least two years. 

 Significant Wildlife Habitat (SWH) screening – during field investigations, all habitats within 
the YREDS area will be screened against criteria outlined in the Significant Wildlife Habitat 
Technical Guide (OMNR 2000) and the Significant Wildlife Habitat Criteria Schedules for 
Ecoregion 6E (OMNRF 2015). This will include searching for any Special Concern species 
(not covered under the ESA (2007)) and those with provincial Sranks of S1 to S3. 

 Species at Risk (SAR) screening – all habitats and observations will be screened against the 
City of Guelph Municipal List of Wildlife Species at Risk provided by Guelph District MNRF 
(September 2015). Some SAR (Endangered and Threatened) have specialized survey 
protocols required to detect their presence. Therefore, for any SAR that are not identified in 
the background review or during 2016 field investigations but have potentially suitable habitat 
found within the YREDS area, specialized survey protocols for detection will be recommended 
for the future (see provisional list below). 
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 Incidental wildlife – groups such as mammals and insects (especially butterflies and odonates) 
will be noted on an incidental basis during all field investigations. 

 
Potential Additional Field Investigations 
The following is a number of extra tasks outside the scope of the above TOR which may become 
necessary depending on the results of the recommended surveys, or if they were recommended 
by the earlier reports from the background review.  These additional investigations would be 
beyond the currently agreed upon scope, and would require further discussions with the City of 
Guelph prior to proceeding. 
 

 Butternut Health Assessment.  If Butternut trees (Juglans cinerea) are found during botanical 
surveys, MNRF may request that a Butternut Health Assessment be carried out. Butternut is 
designated Endangered in Ontario (OMNRF, 2015) and Canada (COSEWIC, 2014). 

 Common Nighthawk: the NRSI report (2013) recommended surveys for this species, which 
require surveys after dusk; if suitable habitat is identified during spring 2016 surveys, then 
these surveys will be undertaken in late May and June. 

 Other SAR: which require specialized protocols and therefore would not be detected by the 
general survey protocols in the recommended list. If individuals or suitable habitat for the 
species are found in the YREDS area, this could include the following species: Least Bittern, 
Chimney Swift, Jefferson Salamander, Blanding’s Turtle, three bat species (Tricolored Bat, 
Northern Myotis, and Little Brown Myotis), and West Virginia White. Based on habitat 
assessments in the YREDS area, these species were not recommended for future surveys by 
NRSI (2013). 

 Butterfly surveys: there are a number of S1 to S3 species that could occur in the YREDS area, 
including two sedge specialists (Black Dash (S3) and Dion Skipper (S3)), Hickory Hairstreak 
(S3), and Common Sootywing (S3). Two locally significant species could also occur: Little 
Glassywing and Delaware Skipper. If required, butterfly surveys would be conducted in June 
and July to determine the status of these species, and others, in the YREDS area. Also, a 
habitat assessment for West Virginia White (Special Concern) would also be undertaken in 
early spring and surveys for this species in early May would be conducted if suitable habitat 
and hostplants are found. Any significant stands of Common Milkweed, the hostplant of 
Monarch (Special Concern), will be noted during all field investigations. 

 Odonates: according to Table 6 of the 2013 NRSI report, there are eight species of dragonflies 
and damselflies with Sranks of S1 to S3 that could occur in the YREDS area; in addition, there 
are 11 species with local significance (i.e. within the City of Guelph) that could occur. Odonate 
surveys would be conducted in June and July, with a focus along Clythe Creek, the edges of 
the two ponds, and in any other wetlands within the YREDS area. 

 Winter surveys for Bald Eagle: the NRSI report (2013) recommended surveys for this species 
along the Eramosa River, which is to the north and east of the present YREDS area. This 
species would not utilize areas along Clythe Creek during winter or the adjacent ponds (which 
freeze) so it is not likely to be impacted by proposed activities along York Road. Therefore, 
these surveys are not recommended. If undertaken, however, it would involve two surveys 
per month in January and February to check for the presence of this species within the YREDS 
area. Surveys for other winter raptors are not required as the habitat within and adjacent to 
the YREDS area does not fulfill size or ELC requirements for this Significant Wildlife Habitat 
category (Raptor Wintering Area). 
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8.7. Integrated Summary 
 
All field work activities are intended to address the data gaps for the study area identified as part 
of the background review process discussed in Section 7.  The additional data will ensure a full 
environmental characterization of the study area, and will support the Environmental Impact Study 
process by ensuring that all constraints, opportunities, and environmental considerations are 
understood.  All of the sub-disciplines will work collaboratively to ensure that findings and results 
are shared and that inter-connected constraints and potential mitigation opportunities are 
understood.  Field work activities are expected to commence in the spring (March) of 2016, and 
extend through to early fall (September); preliminary scheduling is discussed in Section 10 and 
presented in Table 10.1. 
 
9. STAGE 3 - IMPACT ASSESSMENT/MITIGATION FOR PREFERRED ALTERNATIVE 
 
9.1. Identification of a Preferred Alternative 
 
As part of the overall Environmental Design Study work, a preferred alternative will be identified 
for the re-alignment of Clythe Creek.  This process of developing this preferred alternative will 
necessarily take into account the environmental sensitivities assessed as part of both the Stage 
1 (Characterization) and Stage 2 (Field Work Investigation) works.   
 
9.2. Potential Impact and Mitigation Assessment 
 
Although it is expected that the preferred alternative will necessarily take into account the 
environmental sensitivities of the study area, there is the potential that environmental impacts 
could result from the implementation of the preferred alternative.  As such, all disciplines will 
necessarily need to assess the potential for environmental impacts, and generate suggested 
mitigation measures (if required) to reduce or eliminate these potential impacts.  As in previous 
stages, these environmental disciplines would include: 
 

 Hydrogeology and Geology 
 Hydrology and Hydraulics 
 Water Quality 
 Fluvial Geomorphology 
 Fisheries and Aquatic Habitat 
 Terrestrial Ecology 

 
An integrated impact assessment (including the generation of mitigation measures) would also 
be generated which would consider all of the above-noted disciplines holistically. 
 
10. PROJECT TIMING AND SCHEDULE 
 
Based on the expected EIS activities, a preliminary proposed schedule has been developed.  
Table 10.1 presents the expected commencement and completion dates for major activities, 
including required field work.  It should be noted that the timelines presented in Table 10.1 may 
be subject to change; notwithstanding date sensitive field work activities will be taken into 
consideration by the project team to ensure that relevant and meaningful data is collected.  Given 
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the need for spring data collection for many field work activities, it is expected that the current 
TOR should be finalized by late February 2016. 
 

Table 10.1.  Preliminary Proposed Schedule of EIS Activities 

Discipline 
Task 

Number 
Task and Number of Surveys 

Expected 
Start Date 

Expected 
Completion Date 

All 1 Background Review Nov 2015 Jan 2016 

All 2 Development and Approval of TOR Dec 2015 Feb 2016 

Hydrogeology 
and Geology 

3.1 Spot Baseflow Monitoring Jun 2016 Aug 2016 

Fluvial 
Geomorphology 

4.1 Rapid Geomorphic Assessments Mar 2016 Jun 2016 

4.2 
Selected Detailed Geomorphic Assessments 

(Cross-Sections, Profile, and Structures) 
Mar 2016 Jun 2016 

4.3 Spot Flow Monitoring (Higher Flows) Mar 2016 Jun 2016 

Fisheries 5.1 Fisheries Assessment Mar 2016 Jun 2016 

Terrestrial 
Ecology 

6.1 Vegetation Assessment (3) Mar 2016 Sep 2016 

6.2 Tree Inventory & Hazard Assessment (1) Mar 2016 Sep 2016 

6.3 Breeding Bird Surveys (2) May 24 2016 Jul 10 2016 

6.4 Nocturnal Amphibian Survey (3) Apr 2016 Jun 2016 

6.5 Turtle Surveys – Basking Surveys (3) Mid Apr 2016 Mid Jun 2016 

6.6 Turtle Surveys – Nesting Surveys (2) Late May 2016 Sep 2016 

6.7 Turtle Surveys – Road Mortality Surveys Concurrently with other Surveys 

6.8 Eastern Milksnake Surveys (3) Late Apr 2016 Mid Jun 2016 

6.9 Significant Wildlife Habitat (SWH) screening Concurrently with all Surveys 

610 Species at Risk (SAR) Screening Concurrently with all Surveys 

6.11 Incidental Wildlife Concurrently with all Surveys 

All 7 
Impact Assessment and Mitigation for Preferred 

Alternative and Completion of EIS 
Jul 2016 Oct 2016 

 
11. REPORTING AND DOCUMENTATION 

 
Following the completion of field work activities and the associated environmental impact 
assessment and mitigation analysis with respect to the preferred alternative, the findings will be 
incorporated into a technical memorandum, which will in turn be incorporated into the overall 
project reporting.  It is expected that this documentation will be circulated and presented to RSAC 
for review and comment once a draft is available.  Input from RSAC will be documented and taken 
into consideration along with other stakeholder input as part of the process of revising and refining 
the project reporting. 
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Disclaimer: The information contained herein may be compiled from numerous third party materials that are subject to periodic change
without prior notification. While every effort has been made by Matrix Solutions Inc. to ensure the accuracy of the information presented at
the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

1 

York Road east of Clythe Creek crossing Upstream of York Road

.  
Upstream face of Clythe Creek crossing Looking upstream of York Road



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

2 

York Road at Clythe Creek crossing Downstream face of Clythe Creek

Clythe Creek culvert Downstream of York Road crossing



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

3 

Downstream of York Road crossing Downstream of York Road crossing

Cultural heritage wall close to York Road culvert Pool feature immediately downstream of culvert



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

4 

Cultural heritage weird structure Just west of York Road culvert

Cultural heritage wall in distance Steep grading along north side of road



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

5 

Cultural heritage wall south of creek Pool downstream of culvert 

Cultural heritage drop structure with side walls and pipes Cultural heritage drop structure with side walls and pipes 



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

6 

Creek parallel to road Cultural heritage drop structure 

Cultural heritage drop structure Cultural heritage drop structure 



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

7 

Gabion baskets next to roadway Creek moves away from the road

Looking west along York Road Cultural heritage drop structure



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

8 

Creek in close proximity to road Relatively flat floodplain area

Drainage feature confluence with the creek Creek in close proximity to the roadway



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

9 

Creek in close proximity to roadway Cultural heritage wall feature

Cultural heritage wall feature and bus stop in the background Bus stop just west of former Reformatory driveway



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

10 

Cultural heritage wall and drop structure just west of former 
Reformatory driveway

Former Reformatory driveway 

Cultural heritage wall along York Road Creek immediately upstream of former Reformatory driveway  
Note creek is in a backwater condition



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

11 

Creek immediately upstream of former Reformatory driveway  
Note creek is in a backwater condition

Looking at Cultural Heritage wall upstream of former Reformatory 
driveway

Former Reformatory driveway crossing Former Reformatory driveway crossing



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

12 

Former Reformatory driveway crossing Former Reformatory driveway crossing

Downstream of former Reformatory driveway crossing  
Note drop structure

Lined channel downstream of former Reformatory driveway 



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

13 

Drop structure downstream of former Reformatory driveway crossing Ponds adjacent to Clythe Creek

Ponds adjacent to Clythe Creek Upstream of twin CSP crossing into park parking lot



York Road Environmental Design Study 
Environmental Impact Study (EIS) Appendix B  

14 

Downstream of twin CSP culverts Driveway into park

Clythe Creek at meander downstream of park driveway Damaged energy dissipation structure upstream of confluence 
with the Eramosa River

 





Disclaimer: The information contained herein may be compiled from numerous third party materials that are subject to periodic change
without prior notification. While every effort has been made by Matrix Solutions Inc. to ensure the accuracy of the information presented at
the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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Disclaimer: The information contained herein may be compiled from numerous third party materials that are subject to periodic change
without prior notification. While every effort has been made by Matrix Solutions Inc. to ensure the accuracy of the information presented at
the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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Disclaimer: The information contained herein may be compiled from numerous third party materials that are subject to periodic change
without prior notification. While every effort has been made by Matrix Solutions Inc. to ensure the accuracy of the information presented at
the time of publication, Matrix Solutions Inc. assumes no liability for any errors, omissions, or inaccuracies in the third party material.
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TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

CC01-01 2.13 19.8 665 32 1.5 237.0 5.0 4.3

CC01-02 1.98 17.6 600 33 2.7 237.0 5.0 4.2

CC01-03 2.50 17.6 757 33 1.7 237.0 5.0 4.2

CC01-04 2.32 0.0 493 47 3.7 237.0 5.0 4.8

CC01-05 1.98 1.6 582 34 0.7 237.0 5.0 4.7

CC01-06 2.95 13.6 867 34 2.6 237.0 5.0 4.5

CC01-07 3.82 12.0 636 60 3.6 237.0 5.0 4.6

CC01-08 2.41 14.4 669 36 1.4 237.0 5.0 4.5

CC01-09 3.97 15.2 1134 35 2.2 237.0 5.0 4.4

CC01-10 4.35 12.0 1359 32 4.4 237.0 5.0 4.6

CC01-11 7.59 6.0 1686 45 1.5 237.0 5.0 4.6

CC01-12 0.46 15.2 230 20 0.9 237.0 5.0 4.4

CC01-13 1.67 15.2 491 34 3.0 237.0 5.0 4.4

CC01-14 0.83 40.4 244 34 4.0 237.0 5.0 4.1

CC01-15 1.17 13.6 344 34 0.9 237.0 5.0 4.5

CC01-16 1.64 15.2 455 36 0.7 237.0 5.0 4.4

CC01-17 2.92 0.4 1042 28 1.4 146.0 5.0 4.8

CC01-18 0.76 72.0 447 17 2.0 237.0 5.0 3.0

CC01-19 0.67 72.0 352 19 0.7 146.0 5.0 3.0

CC01-20 0.93 80.0 489 19 1.1 144.0 11.0 3.5

CC01-21 3.24 50.0 720 45 1.1 144.0 11.0 8.0

CC01-22 1.72 15.2 1011 17 1.2 237.0 5.0 4.4

CC01-23 1.38 15.2 445 31 4.3 237.0 5.0 4.4

CC01-24 8.80 22.4 2200 40 2 226.3 5.7 4.9

CC01-25 4.10 0.0 273 150 1 144.0 11.0 10.5

CC02-01 1.31 11.2 524 25 0.5 237.0 5.0 4.6

CC02-02 1.03 15.2 490 21 2.9 237.0 5.0 4.4

CC02-03 0.26 29.6 200 17 0.7 237.0 5.0 4.3

CC02-04 1.59 14.4 454 35 2.6 237.0 5.0 4.5

CC02-05 0.64 15.2 400 16 1.2 237.0 5.0 4.4

CC02-06 3.51 14.4 1350 26 1.3 237.0 5.0 4.5

CC02-07 0.33 15.2 194 17 0.6 237.0 5.0 4.4

CC02-09 1.74 14.4 497 35 2.9 237.0 5.0 4.5

CC02-10 2.06 13.6 447 46 0.6 237.0 5.0 4.5

CC02-11 0.09 49.6 69 15 3.1 237.0 5.0 4.0

CC02-12 2.36 10.0 715 33 1.1 237.0 5.0 4.7

CC02-13 2.20 8.4 785 28 2.5 237.0 5.0 4.7

CC02-14 1.15 11.2 348 33 1.0 237.0 5.0 4.6

CC02-15 2.74 5.6 1370 20 0.3 237.0 5.0 4.6

CC02-16 0.67 20.0 372 18 2.9 237.0 5.0 4.5

CC02-17 0.89 24.8 254 35 0.3 237.0 5.0 4.5

CC02-18 0.38 56.0 380 15 0.5 237.0 5.0 3.9

CC02-19 0.29 42.4 181 16 3.8 237.0 5.0 4.2

CC02-20 6.60 42.4 1100 60 1 214.6 5.0 4.2

CC04_EX 4.17 4.5 278 150 2.7 144.0 11.0 10.4

CC07_2 5.54 1.0 369 150 1 144.0 11.0 9.7

CC08_EX 4.34 64.1 678 64 0.1 144.0 11.0 7.4

CC08-05 4.46 18.8 719 62 2 181.0 8.6 6.9

CC08-06 5.57 18.8 1237 45 2 219.1 6.2 5.1



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

CC08-07 3.32 18.8 948 35 2 151.7 10.5 8.4

CC09_EX 2.77 5.3 197 140 1.8 144.0 11.0 10.4

CC10_EX 5.14 6.5 342 150 3.1 144.0 11.0 10.4

CC11_EX 8.25 74.8 4125 20 0.2 144.2 10.4 5.1

CC12_EX 4.70 11.7 313 150 6.5 144.0 11.0 10.3

CC13_EX 2.92 0.0 194 150 2.0 144.0 11.0 10.5

CC14_EX 1.90 0.0 126 150 3.2 144.0 11.0 10.5

CC15_EX 0.74 10.2 123 60 6.5 144.0 11.0 10.3

CC16_EX 7.54 0.0 502 150 2.8 144.0 11.0 10.5

CC17_EX 8.62 6.1 574 150 3.4 144.0 11.0 9.5

CC18_EX 0.33 10.0 165 20 1.5 144.0 11.0 1.6

CC19_EX 0.72 10.0 360 20 0.7 144.0 11.0 1.6

CC20_EX 6.33 0.6 422 150 3.4 144.0 11.0 10.0

CC21_EX 2.99 3.6 199 150 3.4 144.0 11.0 9.5

CC22_EX 0.48 2.3 65 73 7.0 144.0 11.0 8.6

CC23_EX 0.37 10.0 185 20 0.9 144.0 11.0 1.6

CC24_EX 2.53 8.3 168 150 1.1 144.0 11.0 7.6

CC25_EX 1.85 15.3 123 150 0.6 144.0 11.0 10.2

CC26_EX 1.47 0.0 107 136 2.4 144.0 11.0 10.5

CC27_EX 1.05 4.9 70 150 2.4 144.1 11.0 6.3

CC28_EX 0.76 10.0 50 150 0.8 144.0 11.0 1.6

CC29_EX 3.70 7.2 246 150 6.5 144.0 11.0 10.3

CC30_EX 0.85 6.5 56 150 2.6 144.4 10.6 4.7

CC31_EX 2.72 3.2 181 150 1.3 144.0 11.0 10.4

CC32_EX 5.55 25.0 370 150 2.2 144.0 11.0 9.7

CC34_EX 3.65 37.5 133 274 1.6 144.0 11.0 9.0

CC35_EX 9.04 37.8 269 335 1.8 145.3 9.3 7.7

CC36_EX 1.33 0.0 99 134 0.6 144.0 11.0 10.5

CC37_EX 1.98 12.9 132 150 5.4 144.0 11.0 10.2

CC38_EX 7.46 0.0 497 150 3.0 144.0 11.0 10.5

CC39_EX 1.99 12.9 132 150 4.4 144.0 11.0 10.2

CC40_EX 3.00 1.3 200 150 5.7 144.0 11.0 9.5

CC41_EX 0.88 0.0 66 131.4 7.5 144.3 10.0 9.6

CC42_EX 0.38 80.0 36 104.62 3.0 144.8 8.6 2.9

CC43_EX 2.32 0.0 187 124 3.4 145.2 7.4 7.1

CC44_EX 1.24 10.0 82 150 1.5 144.9 8.4 1.4

CC45_EX 3.69 0.0 246 150 1.4 144.0 11.0 10.5

CC46_EX 11.06 6.3 737 150 1.5 144.8 8.7 8.2

CC47-EXT 214.74 0.5 14316 784 1 200.9 7.2 6.6

CCEXT 7.73 17.6 540 143 1 144.0 11.0 10.0

CCEXT_05 53.90 0.5 3593 190 1 203.5 7.2 6.6

CCEXT_06 26.54 0.0 1769 150 1 235.4 4.8 4.6

CCEXT_07 59.25 0.0 3950 255 1 237.0 5.0 4.8

CCEXT_08 21.98 3.0 1465 172 1 154.8 10.3 7.5

CCEXT_09 120.53 2.0 8035 649 1 194.8 7.7 6.3

CCEXT_10 77.75 0.0 5183 539 1 208.3 6.9 6.6

CCEXT_11 37.40 0.5 2493 431 1 197.5 7.5 6.9

CCEXT_12 24.75 0.5 1650 150 1 144.0 11.0 10.1

CCEXT_13 212.98 0.5 14198 709 1 171.1 9.2 8.5



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

CCEXT_14 57.61 0.5 3840 294 1 234.1 5.2 4.8

CCEXT_15 293.65 0.0 19576 1246 1 152.6 10.0 9.6

CCEXT_3 8.28 47.4 552 150 1 144.0 11.0 8.3

CCEXT_4 29.10 17.1 1940 150 1 174.1 9.1 8.3

CCEXT_7 5.85 36.3 417 140 1 144.0 11.0 8.9

CCMB-01_1 0.60 11.4 120 50 2 144.0 11.0 3.0

CCMB-01_3 3.28 9.8 656 50 2 144.0 11.0 5.4

CCMB-05 18.65 0.0 1243 150 5 209.6 6.8 6.5

CCTRIB1_01 7.36 8.8 758 97 2 224.5 5.8 5.4

CCTRIB1-02 18.62 0.0 1241 150 2 193.7 5.0 4.8

ER01_EX 1.68 4.9 112 150 2.9 144.0 11.0 10.4

ER02_EX 20.90 7.4 1393 150 2.3 144.7 8.8 8.3

ER03_EX 1.04 16.9 86 120 1.8 146.0 5.0 4.7

ER04_EX 1.81 4.1 120 150 4.3 203.9 7.1 4.7

ER05_EX 0.87 6.6 58 150 4.4 187.7 8.2 3.8

ER06_EX 1.28 0.0 108 117.5 3.2 144.0 11.0 10.5

ER07_EX 1.57 15.8 116 134.75 4.3 145.6 6.1 5.7

ER08_EX 1.42 5.3 94 150 3.0 144.7 8.9 5.0

ER09_EX 9.63 0.8 379 254 3.0 145.0 7.6 7.3

ER10_EX 15.23 1.1 1015 150 4.7 200.9 6.6 6.3

ER11_EX 9.99 8.1 666 150 7.2 146.0 5.0 4.7

ER12_EX 4.81 0.5 176 272 6.8 145.9 5.6 5.2

ER13_EX 16.22 3.9 1081 150 4.4 219.9 5.1 4.9

ER14_EX 13.35 38.1 890 150 5.8 144.9 8.3 6.9

ER15_EX 30.58 3.2 2038 150 5.0 199.1 6.1 5.8

ER16_EX 23.24 22.1 1549 150 2.5 144.2 10.3 9.2

ER17_EX 11.39 6.8 759 150 7.0 175.7 7.2 6.8

ER18_EX 10.05 7.2 670 150 0.3 144.3 10.1 9.5

ER19_EX 10.13 2.4 675 150 10.0 154.5 9.8 9.3

ER20_EX 7.16 20.8 363 196.8 1.2 144.4 11.0 9.9

ER21_EX 4.17 9.6 278 150 5.0 144.0 11.0 10.3

ER22_EX 5.69 72.8 286 198.95 0.6 144.0 11.0 5.8

EXT01 8.60 3.0 573 150 2.1 144.4 9.7 9.2

EXT02 5.29 3.5 352 150 0.5 144.0 11.0 10.4

EXT03 53.29 12.2 3552 150 1.4 144.0 11.0 9.7

EXT04 3.25 0.0 300 108 1.0 144.0 11.0 10.5

EXT05 8.59 12.0 572 150 1.9 144.0 11.0 5.9

EXT06 7.70 10.0 526 146.2 1.6 144.0 11.0 4.3

EXT07 1.60 36.5 106 150 4.0 237.0 5.0 4.4

HD_LF 76.96 8.0 5130 150 5 186.1 5.2 4.9

HD01-01 2.79 17.3 558 50 1.5 237.0 5.0 4.9

HD01-02 2.05 23.6 394 52 0.7 237.0 5.0 4.8

HD01-03 1.10 23.6 200 55 1.1 237.0 5.0 4.8

HD01-04 0.65 58.4 216 30 0.7 237.0 5.0 3.6

HD01-05 0.57 36.8 150 38 1.1 237.0 5.0 4.2

HD01-06 0.37 50.0 112 33 3.7 237.0 5.0 3.8

HD02-001 0.81 20.0 245 33 0.6 149.2 10.7 9.8

HD02-002 1.14 21.2 207 55 0.9 184.9 8.4 7.1

HD02-003 0.75 20.0 277 27 3.1 148.6 10.7 9.8



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

HD02-004 0.58 30.0 156 37 1.3 193.0 7.8 7.0

HD02-005 3.10 20.0 939 33 0.8 237.0 5.0 4.6

HD02-006 5.15 19.4 1716 30 3.9 237.0 5.0 4.6

HD02-007 0.71 36.8 355 20 5.1 235.1 5.1 4.2

HD02-008 0.77 42.4 385 20 5.2 227.7 5.6 5.0

HD02-009 3.75 31.3 1250 30 1.9 236.6 5.0 4.7

HD02-010 0.81 40.0 385 21 2.5 144.0 11.0 9.3

HD02-011 2.41 47.0 334 72 2.5 182.2 8.5 6.8

HD02-012 0.51 40.0 255 20 0.8 144.0 11.0 9.3

HD02-013 2.86 38.3 1430 20 0.6 144.0 11.0 9.8

HD02-014 11.86 26.9 3825 31 1.9 226.3 5.7 5.4

HD02-015 0.98 11.9 288 34 1.5 192.6 7.9 7.5

HD02-016 3.25 20.0 1083 30 2.0 181.2 8.6 8.1

HD02-017 1.31 23.6 436 30 3.7 175.8 8.9 8.5

HD02-018 3.20 21.9 969 33 2.6 167.1 9.5 9.1

HD02-019 1.12 23.6 311 36 0.8 144.0 11.0 10.5

HD02-020 2.55 23.6 772 33 0.4 144.0 11.0 10.5

HD02-021 1.09 23.6 545 20 2.1 144.0 11.0 10.5

HD02-022 1.10 23.6 354 31 1.5 144.0 11.0 10.5

HD02-023 4.75 8.0 791 60 1.2 144.0 11.0 10.3

HD02-024 2.56 10.6 581 44 0.9 144.0 11.0 10.4

HD02-025 2.64 23.6 880 30 0.9 144.0 11.0 10.5

HD02-026 1.23 40.0 384 32 0.9 144.0 11.0 9.3

HD02-027 0.73 40.0 228 32 0.8 144.0 11.0 9.3

HD02-028 1.16 40.0 580 20 0.6 144.0 11.0 9.3

HD02-029 7.41 15.0 435 170 0.6 144.0 11.0 9.2

HD02-030 1.86 20.3 600 31 0.8 144.0 11.0 10.3

HD02-031 1.46 40.0 339 43 1.3 144.0 11.0 9.3

HD02-032A 0.82 15.2 146 56 2.3 237.0 5.0 4.4

HD02-032B 1.33 15.2 282 47 0.5 156.4 10.2 8.9

HD02-032C 0.41 15.2 107 38 1.1 237.0 5.0 4.4

HD02-033 8.40 7.2 1647 51 1.9 237.0 5.0 4.6

HD02-034 1.42 15.2 373 38 5.4 237.0 5.0 4.4

HD02-035 7.80 15.2 1950 40 3.5 237.0 5.0 4.4

HD02-036 4.71 5.3 1272 37 3.3 225.5 5.7 5.4

HD02-037 1.22 23.6 338 36 2.1 216.6 6.3 6.0

HD02-038 11.36 15.3 3917 29 3.0 237.0 5.0 4.5

HD02-039 4.07 8.0 969 42 0.8 237.0 5.0 4.6

HD02-040 1.67 15.2 463 36 0.9 237.0 5.0 4.4

HD02-041 2.53 21.3 744 34 1.1 237.0 5.0 4.6

HD02-042 2.17 23.6 723 30 1.9 222.2 6.0 5.7

HD02-043 0.92 50.0 164 56 1.4 237.0 5.0 3.8

HD02-044 1.58 12.0 246 64 1.4 237.0 5.0 4.6

HD02-045 5.76 15.5 1645 35 2.4 237.0 5.0 4.4

HD02-046 1.67 19.4 556 30 0.7 237.0 5.0 4.4

HD02-047 2.04 15.2 497 41 1.0 211.6 6.6 5.8

HD02-048 12.09 14.4 2948 41 4.8 197.4 7.6 6.7

HD02-049 6.32 15.2 1708 37 0.6 183.3 8.5 7.4

HD02-050 4.71 17.6 1121 42 4.6 190.1 8.0 7.2



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

HD02-051 2.12 14.4 572 37 5.7 237.0 5.0 4.5

HD02-052 1.14 15.2 380 30 3.3 237.0 5.0 4.4

HD02-053 0.91 15.2 293 31 1.1 237.0 5.0 4.4

HD02-054 1.92 12.8 304 63 0.6 237.0 5.0 4.4

HD02-055 2.40 4.0 252 95 0.9 237.0 5.0 4.8

HD02-056 1.98 15.2 582 34 5.5 237.0 5.0 4.4

HD02-057 0.46 15.2 170 27 2.8 237.0 5.0 4.4

HD02-058 0.60 13.6 222 27 5.0 237.0 5.0 4.5

HD02-059 1.75 12.8 564 31 4.1 237.0 5.0 4.5

HD02-060 0.81 15.2 231 35 1.3 237.0 5.0 4.4

HD02-061 2.66 15.2 831 32 3.6 237.0 5.0 4.4

HD02-062 13.51 15.9 3002 45 2.0 237.0 5.0 4.4

HD02-063 6.11 15.2 1651 37 1.1 237.0 5.0 4.4

HD02-064 4.36 8.4 822 53 0.6 154.7 10.3 9.2

HD02-065 4.57 17.6 1235 37 4.7 209.1 6.8 6.1

HD02-066 1.50 17.6 405 37 0.3 144.0 11.0 9.8

HD02-067 1.09 15.2 294 37 0.8 145.2 10.9 9.5

HD02-068 2.16 23.6 304 71 3.4 153.7 10.4 9.9

HD02-069 1.09 9.6 151 72 4.8 160.3 9.9 9.2

HD02-070 1.11 14.4 336 33 4.3 181.7 8.6 7.6

HD02-071 1.78 0.4 809 22 1.1 144.0 11.0 10.5

HD02-072 1.17 19.4 292 40 0.7 147.6 10.8 9.8

HD02-073 3.41 20.0 974 35 2.2 145.7 10.9 10.0

HD02-074 8.72 23.6 2180 40 3.5 151.6 10.5 10.0

HD02-075 1.67 23.6 439 38 0.5 144.0 11.0 10.5

HD02-076 2.19 80.0 251 87 0.8 144.0 11.0 3.5

HD02-077 2.66 26.0 682 39 0.4 156.2 10.2 8.6

HD02-078 1.68 16.2 480 35 1.7 144.0 11.0 10.1

HD02-079 6.74 29.9 1821 37 1.7 144.0 11.0 9.1

HD02-080 1.19 15.2 371 32 0.6 144.0 11.0 9.5

HD02-081 0.81 15.2 324 25 2.0 144.0 11.0 9.5

HD02-082 3.26 14.4 1051 31 0.9 144.0 11.0 9.6

HD02-083 1.16 6.8 116 100 0.7 145.5 10.9 10.1

HD02-084 0.48 15.2 129 37 0.7 237.0 5.0 4.4

HD02-085 1.51 8.0 251 60 5.5 237.0 5.0 4.7

HD02-086 0.86 36.8 252 34 2.7 237.0 5.0 4.2

HD02-087 2.99 14.0 854 35 0.9 237.0 5.0 4.5

HD02-088 0.93 15.2 211 44 3.4 237.0 5.0 4.4

HD02-089 2.88 38.0 240 120 0.3 233.3 5.2 4.4

HD02-090 1.08 15.2 300 36 0.3 235.6 5.1 4.5

HD02-091 1.30 11.6 250 52 1.6 237.0 5.0 4.5

HD02-092 1.90 72.0 158 120 1.9 237.0 5.0 3.0

HD02-093 3.66 80.0 228 160 0.6 237.0 5.0 2.0

HD02-094 1.28 65.6 228 56 0.7 149.7 10.6 6.6

HD02-095 1.58 80.0 385 41 0.7 235.9 5.1 2.0

HD02-096 1.26 14.0 406 31 0.9 237.0 5.0 4.5

HD02-097 2.06 8.0 219 94 0.9 237.0 5.0 4.7

HD02-098 4.37 17.0 291 150 0.5 173.5 9.1 7.9

HD02-099 0.54 15.2 142 38 1.0 237.0 5.0 4.4



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

HD02-100 0.64 15.2 177 36 1.3 237.0 5.0 4.4

HD02-101 2.16 23.6 540 40 0.7 144.0 11.0 10.5

HD02-102 0.44 15.2 110 40 1.3 144.0 11.0 9.5

HD02-103 0.75 15.2 187 40 1.4 144.0 11.0 9.5

HD02-104 2.22 8.4 462 48 0.6 144.0 11.0 10.0

HD02-105 1.23 15.2 307 40 0.4 144.0 11.0 9.5

HD02-106 1.21 15.2 295 41 0.9 218.9 6.2 5.4

HD02-107 0.93 15.2 226 41 2.4 220.5 6.1 5.4

HD02-108 0.35 72.0 48 72 0.5 144.0 11.0 6.0

HD02-109 2.50 16.8 245 102 10.0 226.2 5.7 5.3

HD02-110 0.85 32.0 197 43 10.0 225.7 5.7 5.1

HD02-111 0.93 47.0 232 40 2.6 237.0 5.0 4.0

HD02-112 2.65 44.5 441 60 0.6 192.5 6.9 5.5

HD02-113 0.67 56.0 223 30 2.3 168.8 8.5 6.5

HD02-114 2.13 48.5 266 80 0.5 146.0 5.0 2.4

HD02-115 1.30 44.7 154 84 0.5 145.9 5.3 3.1

HD02-116 0.33 7.5 47 70 0.5 146.0 5.0 3.2

HD02-117 0.84 33.4 520 35 1.4 144.0 11.0 9.6

HD02-118A 6.55 9.8 935 70 0.5 144.9 8.4 4.2

HD02-118B 1.14 50.0 95 120 0.5 148.7 10.2 7.4

HD02-119 0.23 69.5 92 25 0.5 146.0 5.0 2.2

HD02-120 2.13 26.0 229 93 0.9 151.5 9.1 6.5

HD02-121 0.43 6.5 71 60 0.5 146.0 5.0 3.4

HD02-122 1.71 17.0 131 130 1.5 144.8 8.7 4.8

HD02-123 0.56 56.0 186 30 0.5 146.0 5.0 3.9

HD02-124 2.51 10.0 167 150 1.2 144.9 8.4 3.9

HD02-125 0.27 48.0 135 20 2.5 146.0 5.0 4.2

HD02-126 3.08 9.9 293 105 0.5 145.8 5.5 2.9

HD02-127 1.81 8.0 235 77 0.5 146.0 5.0 3.0

HD02-128 0.47 15.2 223 21 0.6 144.5 9.6 8.4

HD02-129 0.40 47.6 200 20 1.1 144.6 9.1 7.0

HD02-130 0.17 65.6 77 22 1.4 144.0 11.0 6.8

HD02-131 0.23 12.0 20 110 1.0 144.0 11.0 10.3

HD02-132 0.76 44.0 82 92 0.8 144.0 11.0 9.1

HD02-133 0.55 60.0 76 72 0.5 146.0 5.0 3.8

HD02-136 1.77 10.0 126 140 0.8 145.4 6.7 3.2

HD02-137 6.18 18.8 1545 40 2 151.4 10.5 8.4

HD03-01 2.77 15.2 692 40 2.5 237.0 5.0 4.4

HD03-02 1.14 15.2 345 33 2.8 237.0 5.0 4.4

HD03-03 1.17 15.2 377 31 3.3 237.0 5.0 4.4

HD03-04 1.98 15.2 495 40 0.6 237.0 5.0 4.4

HD03-05 1.48 15.2 435 34 2.4 237.0 5.0 4.4

HD03-06 6.48 4.4 648 100 1.3 237.0 5.0 4.8

HD03-07 1.28 15.2 441 29 1.3 237.0 5.0 4.4

HD03-08 0.73 15.2 173 42 5.5 237.0 5.0 4.4

HD03-09 1.51 15.2 359 42 2.1 237.0 5.0 4.4

HD03-10 1.35 21.0 675 20 3.3 237.0 5.0 3.9

HD04-01 2.28 11.6 616 37 1.6 237.0 5.0 4.6

HD04-02 1.61 8.0 805 20 2.8 237.0 5.0 4.7



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

HD04-03 1.93 20.0 772 25 0.4 237.0 5.0 3.5

HD04-04 2.08 15.2 520 40 0.6 237.0 5.0 4.4

HD04-05 1.66 15.2 638 26 0.7 237.0 5.0 4.4

HD04-06 1.96 13.6 384 51 4.1 237.0 5.0 4.5

HD04-07 1.66 26.0 664 25 0.4 237.0 5.0 3.5

HD05-01 1.10 15.2 323 34 0.6 237.0 5.0 4.4

HD05-02 1.34 14.4 372 36 0.3 237.0 5.0 4.5

HD05-03 2.45 14.4 700 35 0.5 237.0 5.0 4.5

HD05-04 0.40 18.8 235 17 1.2 237.0 5.0 4.4

HD05-05 0.52 18.0 200 26 0.8 237.0 5.0 4.4

HD05-06 0.57 18.8 154 37 0.6 237.0 5.0 4.4

HD05-07 0.48 10.4 154 31 0.1 237.0 5.0 4.5

HD05-08 0.96 14.0 436 22 0.5 237.0 5.0 4.5

HD05-09 3.43 9.2 1039 33 0.4 237.0 5.0 4.7

HD05-10 1.24 14.4 375 33 0.6 237.0 5.0 4.5

HD05-11 2.54 35.3 1587 16 0.6 237.0 5.0 4.0

HD05-12 1.39 14.0 631 22 0.7 237.0 5.0 4.5

HD05-13 0.63 26.0 262 24 0.6 237.0 5.0 3.5

HD05-14 2.68 34.4 893 30 0.4 237.0 5.0 3.9

HD05-15 1.32 26.0 733 18 0.5 237.0 5.0 3.5

HD05-16 0.73 44.0 214 34 0.7 237.0 5.0 3.3

HD05-17 2.90 26.0 906 32 1.1 237.0 5.0 3.5

HD05-18 1.13 14.8 332 34 0.8 237.0 5.0 4.4

HD05-19 9.05 20.0 2262 40 2 237.0 5.0 4.0

HD05-20 0.55 25.6 1375 40 2 237.0 5.0 4.5

HD06-01 3.01 30.6 885 34 3.7 237.0 5.0 3.8

HD06-02 3.68 20.0 968 38 1.9 237.0 5.0 4.6

HD06-03 0.69 36.8 431 16 2.3 144.0 11.0 8.9

HD06-04 3.83 10.4 1235 31 1.9 146.0 5.0 4.6

HD06-05 1.15 8.8 370 31 0.5 146.0 5.0 4.7

HD06-06 1.84 11.6 593 31 2.1 237.0 5.0 4.5

HD06-07 0.74 29.6 493 15 1.9 144.0 11.0 9.2

HD06-08 3.69 9.4 1190 31 1.2 146.0 5.0 4.6

HD06-09 0.68 36.8 377 18 5.8 146.0 5.0 4.2

HD06-11 1.21 15.2 345 35 4.3 146.0 5.0 4.4

HD06-12 2.22 15.2 616 36 2.8 144.0 11.0 9.5

HD06-13 0.49 18.8 163 30 2.0 144.0 11.0 9.5

HD06-14 0.30 22.4 142 21 1.1 144.0 11.0 9.4

HD06-15 0.24 18.8 133 18 1.5 144.0 11.0 9.5

HD06-16 0.32 56.0 168 19 5.8 146.0 5.0 3.9

HD06-17 1.20 14.4 387 31 3.0 144.0 11.0 9.6

HD06-18 6.09 0.0 1791 34 4.1 144.0 11.0 10.5

HD06-19 26.05 7.7 1736 150 3 201.9 7.3 6.8

HD07-01 10.82 15.2 2705 40 1 237.0 5.0 4.4

HD07-02 4.84 20.0 806 60 1 237.0 5.0 4.5

HD08-01 13.24 21.6 3310 40 1 237.0 5.0 4.4

HD08-02 2.99 22.4 747 40 1 181.1 8.6 7.4

HD08-03 25.55 23.2 6387 40 2 237.0 5.0 4.3

HD08-04 11.46 24.4 2865 40 2 237.0 5.0 4.2



TABLE C1:  EXSITING CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-

catchment

Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

HD08-05 24.17 22.8 6042 40 2 230.1 5.0 4.3

HDMB_03 9.22 33.0 614 150 1 169.0 9.4 7.6

HDMB_04 1.71 11.2 114 150 1 144.0 11.0 10.0

HDMB_05 4.10 3.2 1025 40 1 202.6 7.2 6.7

HDMB_06 10.26 0.8 684 150 1 237.0 5.0 4.8

HDMB_07 11.85 1.2 790 150 1 232.9 5.0 4.8

HDMB_2 10.31 56.8 1288 80 2 144.4 9.7 6.7

HDMB_3 8.36 47.7 1393 60 2 144.8 8.7 6.8

HDMB-08 68.23 6.9 2274 300 1 205.4 4.5 4.3

HDMB-09 12.61 14.6 840 150 2 211.3 5.0 4.6

HDMB-10 9.87 13.6 1645 60 2 237.0 5.0 4.5

TC01_EX 7.85 3.3 523 150 2.9 145.8 5.6 5.3

TC02_EX 7.07 4.7 471 150 3.5 145.5 6.5 6.2

TC03_EX 6.93 8.0 462 150 1.4 144.0 11.0 10.3

TC04_EX 7.56 0.1 504 150 2.3 156.2 9.9 9.5

TC05_EX 11.88 0.0 792 150 2.2 192.1 6.2 5.9

TC06_EX 6.31 13.9 420 150 0.8 237.0 5.0 4.6

VR01_EX 2.01 4.6 227 88.4 4.4 237.0 5.0 4.8

VR02_EX 0.52 15.9 81 63.5 3.5 237.0 5.0 4.2

VR03_EX 4.35 9.9 290 150 1.6 237.0 5.0 4.7

VR04_EX 8.09 14.4 539 150 1.5 237.0 5.0 4.7

VR05_EX 13.17 2.7 878 150 2.4 236.6 5.0 4.8

VR06_EX 30.09 3.2 2006 150 2.9 205.4 6.2 5.9

YRK-2-02 1.53 43.3 766 20 2 144.0 11.0 7.7

YRK-EXT01_1 2.37 16.1 236 100 2 144.0 11.0 9.5

YRK-EXT01_3 1.25 17.3 313 40 2 193.6 7.8 6.8

YRK-EXT01_4 1.16 14.6 290 40 2 144.0 11.0 10.2

YRK-EXT02 1.54 80.0 205 75 2 144.0 11.0 1.6

YRK-EXT03 0.62 60.0 311 20 2 144.0 11.0 1.6

YRK-N-01 0.18 88.8 88 20 2 144.0 11.0 4.0

YRK-N-02 0.53 82.2 262 20 2 144.0 11.0 4.4

YRK-N-03 0.18 73.1 91 20 2 144.0 11.0 2.1

YRK-N-04 0.24 67.1 120 20 2 144.0 11.0 1.6

YRK-N-05 0.11 63.2 54 20 2 144.0 11.0 1.6

YRK-N-06 0.32 69.0 161 20 2 144.0 11.0 1.6

YRK-N-07 0.60 39.2 298 20 2 188.8 8.1 1.4

YRK-N-08 0.75 56.1 377 20 2 144.0 11.0 1.8

YRK-N-09 0.13 60.1 63 20 2 144.0 11.0 1.9

YRK-N-10 0.66 48.4 327 20 2 144.0 11.0 1.6

YRK-S-01 0.19 86.1 92 20 2 144.0 11.0 4.0

YRK-S-03 1.59 19.3 793 20 2 144.0 11.0 8.6

YRK-S-04 0.76 13.3 378 20 2 144.0 11.0 8.1

YRK-S-05 0.43 15.6 213 20 2 144.2 10.5 7.8

YRK-S-06 0.50 21.6 251 20 2 144.0 11.0 8.2

YRK-S-07 1.14 9.7 571 20 2 144.0 11.0 8.8

YRK-S-08 1.48 17.6 742 20 2 147.0 10.8 7.1

YRK-S-09 0.91 58.2 454 20 2 144.0 11.0 1.7

YRK-S-10 0.87 50.4 433 20 2 144.0 11.0 1.6



TABLE C3:  FUTURE CONDITIONS HYDROLOGIC MODELLING PARAMETERS

Sub-catchment
Area

(ha)

Imperv. 

(%)
Width (m)

Length 

(m)

Average 

Slope (%)

Pervious 

Suction 

Head (mm)

Pervious 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

Overall 

Saturated 

Hydraulic 

Conductivity 

(mm/hr)

YRK-EXT04 1.08 0.0 241 45 2 147.0 11.0 10.4

YRK-EXT05 0.97 0.0 194 50 2 144.0 11.0 8.8

YRK-EXT06 0.35 0.0 174 20 2 144.0 11.0 8.2

YRK-EXT07 0.32 0.0 160 20 2 144.2 11.0 7.8

YRK-EXT08 0.60 0.0 171 35 2 144.0 11.0 8.1

YRK-EXT09 1.39 0.0 199 70 2 144.0 11.0 8.6

YRK-EXT10 0.95 34.2 316 30 2 144.0 11.0 7.7

YRK-N-01-FUT 0.20 87.5 98 20 2 144.0 4.0 4.0

YRK-N-02A-FUT 0.34 77.9 171 20 2 144.0 4.4 4.4

YRK-N-02B-FUT 0.23 82.0 113 20 3 144.0 4.4 4.4

YRK-N-03-FUT 0.13 97.5 63 20 2 144.0 2.1 2.1

YRK-N-04-FUT 0.33 96.0 164 20 2 144.0 1.6 1.6

YRK-N-05A-FUT 0.28 91.4 194 20 2 144.0 1.6 1.6

YRK-N-05B-FUT 0.11 100.0 55 20 2 144.0 1.6 1.6

YRK-N-06-FUT 0.62 57.1 310 20 2 188.0 1.4 1.4

YRK-N-07-FUT 1.08 75.5 538 20 2 144.0 1.8 1.8

YRK-N-08-FUT 0.54 73.2 271 20 2 144.0 1.6 1.6

YRK-S-01-FUT 0.17 78.6 83 20 2 144.0 4.0 4.0

YRK-S-02A-FUT 0.32 81.8 160 20 2 144.0 4.4 4.4

YRK-S-02B-FUT 0.22 68.6 110 20 2 144.0 4.4 4.4

YRK-S-03-FUT 0.13 73.8 65 20 2 144.0 1.6 1.6

YRK-S-04-FUT 0.29 79.2 147 20 2 144.0 1.6 1.6

YRK-S-05A-FUT 0.28 71.6 141 20 2 144.0 1.6 1.6

YRK-S-05B-FUT 0.10 66.5 52 20 2 144.0 1.6 1.6

YRK-S-06-FUT 0.44 76.2 221 20 2 188.0 1.4 1.4

YRK-S-07-FUT 1.06 79.5 529 20 2 144.0 1.8 1.8

YRK-S-08-FUT 0.58 67.1 288 20 2 144.0 1.6 1.6



City Pond #31

Grangehill Estates Subdivision Phase 4
Stantec Consulting Ltd. June 2005
MIDUSS Outputs December 15, 2004

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 5806 0 0
0.1 6184 0.1 0.0075
0.2 6562 0.2 0.0195
0.3 6939 0.3 0.161
0.4 7317 0.4 2.424
0.5 7695 0.5 6.624
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City Pond #35

Box Culvert Extension Under CN Tracks
Schaeffers May 1997

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 2000 0 0
0.3 2000 0.3 0.42
0.8 5600 0.8 1.38
1.3 5560 1.3 3
1.8 10900 1.8 4.68
2.3 10880 2.3 6.36
2.8 18080 2.8 7.68
3.3 18080 3.3 8.88
3.8 79700 3.8 11.1
4.3 79700 4.3 12.3
4.6 79700 4.6 13.5
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City Pond #37

Grangehill Subdivision Phase 2
Buckthorn Crescent to Pond
DWG Y 10

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 1600 0 0
1.2 2000 0.07 0.002
1.3 2000 0.9 0.01
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City Pond #53

Grangehill Estates SWM Design Brief
Stanley Consulting October 1998
8787 Grangehill Subdivision SWM Facility (Appendix B)

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 7260 0 0
0.1 7260 0.1 0.007
0.2 7590 0.2 0.022
0.3 7910 0.3 0.031
0.5 8510 0.4 0.037
0.6 8730 0.5 0.043
0.7 8950 0.6 0.083
0.8 9170 0.7 0.106
0.9 9390 0.8 0.124
1 9610 0.9 0.135
1.1 9830 1 0.145
1.2 10050 1.1 0.154
1.3 10270 1.2 0.162
1.4 10490 1.3 0.17
1.5 10740 1.4 0.177
1.6 11020 1.5 0.184
1.7 11310 1.6 0.19
1.8 11590 1.7 0.196
1.9 11880 1.8 1.558
2 12150 1.9 4.077

2 7.384
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City Pond #54

CheltonWood Subdivision
S.W.M. Pond Detail
DWG SWM 6

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 1350 0 0
2 3020 0.6 0.412
2.1 3020 1.4 0.788
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City Pond #86

Watson Pond 2001
excel design calcs date modified 2005

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 7963 0 0
0.1 7963 0.1 0.041192
0.2 8197.5 0.2 0.058254
0.3 8433.5 0.3 0.071346
0.4 8672 0.4 0.082383
0.5 8912.5 0.5 0.092107
0.6 9154.5 0.6 0.100899
0.7 9399 0.7 0.761759
0.8 9645.5 0.8 0.884371
0.9 9893.5 0.9 0.991941
1 10143.5 1 1.088936
1.1 10396 1.1 1.177972
1.2 10650 1.2 1.260735
1.3 10906 1.3 1.33839
1.4 11164.5 1.4 1.41178
1.6 22849 1.6 3.29098
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City Pond #87

Watson Pond 1001
excel design calcs dated 2007

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 3388 0 0
0.1 3388 0.1 0.02
0.2 3509 0.2 0.039
0.3 3631 0.3 0.054
0.4 3754 0.4 0.065
0.5 3876 0.5 0.58
0.6 3999 0.6 0.661
0.7 4124 0.7 0.732
0.8 4295 0.8 0.798
0.9 4447 0.9 1.74
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City Pond #88

Watson Creek Subdivision Phase II
SWM Pond 7001
DWG 13

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 1600 0 0
0.9 2000 0.125 0.008
1 2000 0.4 0.196
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City Pond #111

Watson Pond 4001
excel design calcs dated 2007

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 1320 0 0
0.1 1320 0.1 0.004
0.2 1398 0.2 0.006
0.3 1473 0.3 0.008
0.4 1551 0.4 0.15
0.5 1631 0.5 0.177
0.6 1711 0.6 0.2
0.7 1794 0.7 0.22
0.8 1878 0.8 1.106
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City Pond #115

Grangehill Estates Phase 7 SWM Report
exp February 2012
Design Calcs February 2012

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 4140 0 0

0.05 4424.6 0.05 1E 07
0.1 4715.74 0.4 0.05345
0.25 5563 0.7 0.2126
0.35 5792.2 1 0.5291
0.45 6021.4 1.3 0.6876
0.55 6250.6
0.65 6479.8
0.75 6709
0.85 6938.2
0.95 7167.4
1.05 7396.6
1.25 7855
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Starwood Drive Online

Grangehill Estates Phase 4 SWM RPT
Stantec June 2005

Depth Area Depth Outflow
(m) (m2) (m) (m3/s)
0 35000 0 0
1 35000 1 1.1
2 50000 2 1.4
3 64000 3 1.6
4 73000 4 9.3
4.5 74000 4.5 100
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1. INTRODUCTION 

Elizabeth Street from Victoria Road to Industrial Avenue is a 2 lane collector road (non-

urbanized) with sidewalk along the north side of Elizabeth, with no curb and roadside 

ditches in certain areas.  The underground storm sewer infrastructure along Elizabeth 

Street in this location ranges in diameter from 300 mm to 750 mm at Industrial Avenue, 

where the storm sewer outlets to an existing ditch at the confluence with a minor drainage 

feature known as the reformatory ditch.  This ditch then confluences with Hadati Creek 

some 50 m +\- downstream (ref. Drawing 2).

The City of Guelph has proposed to reconstruct this section of roadway, including the 

construction of a new trunk storm sewer, which under interim conditions, would continue 

to outlet to the section of ditch upstream of Hadati Creek.  This outlet would be maintained 

until such time as the proposed ultimate outlet (along Industrial Avenue to Clythe Creek) 

can be constructed.  The detailed design of the proposed trunk storm sewer (as well as 

the roadway and other underground infrastructure) is being conducted by WalterFedy, 

based on the preliminary design as generated by Amec Foster Wheeler in 2012 and 2013.  

Given Amec Foster Wheeler’s previous experience with the design of the trunk storm 

sewer, and the complexity of the drainage system in this area, Amec Foster Wheeler has 

been retained to prepare the documentation and supporting analyses for the trunk storm 

sewer in parallel with the detailed design work and supporting documentation being 

undertaken for the balance of the proposed works by WalterFedy. 

This design brief has been generated to summarize the various analyses and modelling 

conducted in support of the design of the trunk storm sewer, and to demonstrate that the 

storm sewer has been properly designed to the satisfaction of the City of Guelph, the 

Grand River Conservation Authority (GRCA), and the Ministry of the Environment and 

Climate Change (MOECC).  The proposed works also lie partly within the area regulated 

by the GRCA (floodplain from the reformatory ditch and Hadati Creek); accordingly, a 

permit application has been submitted in conjunction with this design brief. 
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2. BACKGROUND REVIEW 

2.1. Project History 

It is understood that there has been a long history of flooding issues and drainage system 

constraints within the lower Ward One area, generally consisting of the area south of the 

GJR tracks and east of Stevenson Street, within the City of Guelph. These issues impact 

upon adjacent residential and commercial properties, in particular the lands owned by 

PDI at 351 Elizabeth Street, through which flow from a large trunk storm sewer drains.

Accordingly, in 2007, EarthTech (now AECOM) completed the “Stormwater Management 

Study – Class Environmental Assessment – Ward One – City of Guelph”.  This report 

assessed drainage within the study area (hydrologic/hydraulic modelling using 

XP-SWMM) and undertook an alternative assessment, ultimately recommending 

Alternative “C”, which consisted of: 

 A flow splitter at 292 Elizabeth Street to split flows between the existing CSP arch 

storm sewer outlet and a new relief sewer on Elizabeth Street 

 A new relief sewer (1.8 x 1.2 m box) along Elizabeth Street easterly to Victoria 

Road, then south along Victoria Road, outletting to the existing reformatory ditch 

 A new stormwater management (SWM) facility west of the lands owned by PDI at 

the location of the existing CSP arch storm sewer outlet, incorporating water quality 

treatment

 Channel and other conveyance improvements through the PDI lands 

 Channel re-alignment and channel improvements for the reformatory ditch east of 

Victoria Road, including an enclosure for the downstream section at Wells Street 

Excerpts of the report detailing Alternative “C” have been included in Appendix A. 

In 2009, the City of Guelph completed the reconstruction of Elizabeth Street from 

Stevenson Street to Victoria Road.  The reconstruction also included the installation of a 

1875 mm x 1200 mm box culvert from 294 Elizabeth Street to Victoria Road, consistent 

with the recommendations of the Ward One EA.  This design was conducted in 

conjunction with a preliminary design for the extension of this trunk storm sewer south-

east along Victoria Road towards the reformatory ditch, generally consistent with the 

recommended alternative in the original EA.  It was then proposed to continue the trunk 

storm sewer along the path of the existing reformatory ditch, ultimately outletting to the 

existing open ditch at Elizabeth Street and Industrial Avenue, approximately 50 m +\- 

upstream of the confluence with Hadati Creek.  This is contrasted to the EA, which 

recommended open channel improvements along the reformatory ditch, rather than an 
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enclosure.  The design also included the preliminary design of a flow splitter box at 

292 Elizabeth Street, which was necessary to split inflows (from the trunk sewer beneath 

the GJR tracks) between the existing drainage system outlet (through the PDI lands) and 

the new trunk storm sewer along Elizabeth Street.  A copy of all associated drawings 

(as completed by AECOM) has been included in Appendix A.

In 2012, Amec Foster Wheeler was retained by the City of Guelph to undertake the 

detailed design for the proposed reconstruction of Victoria Road (Elizabeth Street to the 

reformatory ditch), including the detailed design of the continuation of the trunk storm 

sewer along this path and through the reformatory ditch lands.  In order to undertake this 

process, the globally calibrated PCSWMM hydrologic/hydraulic modelling developed by 

Amec Foster Wheeler as part of the City of Guelph’s Stormwater Management Master 

Plan (Network HD02) was updated and upgraded to reflect 2012 conditions.  Amec Foster 

Wheeler then used this updated modelling to assess the preliminary design generated by 

AECOM.  The results of this assessment were detailed in a memorandum to City staff 

(October 2, 2012); a copy has been included in Appendix A for reference.

As noted in the memorandum, the updated modelling and supporting review found a 

number of issues with the proposed preliminary design, including extensive simulated 

surface flooding and surcharge for the 100 year storm event, and minimal use of storage 

within the proposed Ward One SWM facility (i.e. excessive flows being directed towards 

the Elizabeth Street storm sewer).  Of particular concern were the high simulated tailwater 

levels from Hadati Creek, with the proposed outlet being more than 50% submerged for 

a 2 year storm event, and completely submerged for the 25 year storm event and above.  

The high tailwater levels were found to have a significant impact upon the performance 

of the proposed trunk storm sewer system.  From a logistical perspective, the process of 

obtaining easements along the path of the reformatory ditch was also considered highly 

problematic (given the significant degree of private ownership).  An alternative 

assessment was conducted; the preferred alternative solution consisted of: 

 Altering the path of the proposed trunk storm sewer to remain on Elizabeth Street 

from Victoria Road to Industrial Avenue (which avoided the need for easements, 

and also reduced the total required length of storm sewer and preserved grade) 

 Directing the trunk storm sewer south along Industrial Avenue and across York 

Road towards Clythe Creek and away from Hadati Creek (which significantly 

lowered tailwater levels; 100 year tailwater levels are some 2.57 m lower for Clythe 

Creek, despite the additional required length of storm sewer) 

A meeting (November 6, 2012) with staff from the GRCA was held to discuss the 

recommended alternative, particularly given the proposed revised outlet.  GRCA staff 
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indicated that they had no engineering objectives to the proposed solution, but indicated 

that further assessment of ecological concerns and water quality would likely be required; 

in particular, an Environmental Impact Study (EIS) would likely be required.  A copy of the 

meeting minutes has been included in Appendix A. 

Amec Foster Wheeler subsequently completed the preliminary design of the proposed 

reconstruction of Elizabeth Street, including the trunk storm sewer, with an interim outlet 

to Hadati Creek (as it was considered appropriate to address the proposed construction 

along Industrial Avenue and the proposed outlet to Clythe Creek separately as future 

works due to the need to obtain funding, and due to future construction considerations 

along York Road, in particular the York Road trunk sanitary sewer).  A preliminary design 

was however completed for the proposed ultimate storm sewer outlet along Industrial 

Avenue to Clythe Creek (a copy has been included in Appendix A).  A revised design was 

also included for the proposed upstream flow splitter at 292 Elizabeth Street; a copy has 

also been included in Appendix A. 

In 2013, WalterFedy was retained by the City of Guelph to undertake the detailed design 

of the reconstruction of Elizabeth Street, including the proposed trunk storm sewer (and 

interim outlet to Hadati Creek).  The proposed flow splitter at 292 Elizabeth Street was 

not included as part of the contract; it is understood these works will be addressed 

separately by the City of Guelph. 

As noted previously, given Amec Foster Wheeler’s previous experience with the design 

of the trunk storm sewer, and the complexity of the drainage system in this area, Amec 

Foster Wheeler has been retained to prepare the documentation and supporting analyses 

for the trunk storm sewer along Elizabeth Street in parallel with the detailed design work 

and supporting documentation being undertaken for the balance of the proposed works 

by WalterFedy.  The current design brief should therefore be reviewed in conjunction with 

the current drawing set as prepared by WalterFedy. 

2.2. Information Sources 

The following information and data has been reviewed in the preparation of this design 

brief:



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 5

Mapping and Base Data 

 Aerial Photography (2008) of the study area and surrounding area (as provided by 

the City of Guelph as part of the SWM MP) 

 0.5 m elevation contours (2008) of the study area and surrounding area (as 

provided by the City of Guelph as part of the SWM MP) 

 Storm sewer and storm manhole mapping (2008) of the study area and 

surrounding area (as provided by the City of Guelph as part of the SWM MP) 

 Soil Mapping Reports from Agriculture Canada (Report Number 35 – Soil Survey 

of Wellington County) 

Background Reports and Studies 

 Design Report – Hadati Creek Channel Improvements – City of Guelph.  Gamsby 

and Mannerow Limited, June 2003. 

 Stormwater Management Study – Class Environmental Assessment – Ward One 

– City of Guelph.  EarthTech, September 2007. 

 City of Guelph Stormwater Management Master Plan.  AMEC Environment & 

Infrastructure (now Amec Foster Wheeler), February 2012. 

 Victoria Road Storm Sewer and Elizabeth Street Flow Splitter Design - City of 

Guelph.  Memorandum to Andrew Janes, City of Guelph, from AMEC Environment 

& Infrastructure, October 16, 2012. 

Design Drawings 

 Various plan and profile drawings for the study area (as provided by the City of 

Guelph)

 Elizabeth Street Reconstruction drawing set, AECOM, 2009.  Drawings P101 to 

P112. 

 City of Guelph – Storm Sewer Easement – Property Requirements – Site Plan, 

AECOM, No date.  Drawing C-101. 

 City of Guelph – Storm Splitter, AMEC Environment & Infrastructure, No Date.  

Sheet 7/5. 

 City of Guelph – Industrial Street STA 0+000 to STA 0+270, AMEC Environment 

& Infrastructure, No Date.  Sheets 5/5 and 6/5. 

 Elizabeth Street Reconstruction – Victoria Road to Industrial Avenue (Issued for 

GRCA Approval), WalterFedy, February 20, 2015.  Drawings 1-19. 
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Relevant findings and direction from the previously noted reports and studies are 

referenced as required in subsequent sections of this design brief. 

In addition to the foregoing, two drawings have been generated by Amec Foster Wheeler 

in support of this design brief.  The following drawings should be read in conjunction with 

this report: 

 Drawing 1 (Sub-Catchment Boundary Plan – Network HD02) 

 Drawing 2 (Study Area Drainage Plan) 
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3. HYDROLOGIC/HYDRAULIC MODELLING 

3.1. Modelling Setup 

Hydrologic and hydraulic modelling have been completed using PCSWMM.  PCSWMM 

is capable of combining both hydrologic and hydraulic modelling requirements, and is 

capable of addressing complex hydraulics (including pressure flow, reverse and looped 

flow, minor/major drainage system interactions, etcetera).  PCSWMM was also applied 

as part of Amec Foster Wheeler’s work on the City of Guelph’s Stormwater Management 

Master Plan (SWM MP). 

The PCSWMM modelling developed as part of the SWM MP was employed as the basis 

for modelling; specifically drainage network HD02.  The dual drainage version of the 

model has been employed, which includes representation of both the minor system (storm 

sewers) as well as the major system (roadways and open channels).  The dual drainage 

model is capable of simulating flows under more formative storm events (such as the 

100 year storm) and was thus considered to be a more appropriate option. 

The base dual drainage model for network HD02 has been updated to reflect existing 

conditions as an initial basis of comparison; to summarize the associated model updates: 

 Inlet functions (which simulate the interaction between the minor and major 

drainage systems) have been revised from the approach applied in the SWM MP.

While the SWM MP employed stage-discharge rating curves based on the 

appropriate number of catchbasins, the updated modelling has employed 

equivalent orifices instead.  Based on Amec Foster Wheeler’s experience, orifices 

are better able to represent the interaction between the minor and major system 

under surcharge conditions. 

 The SWM MP modelling terminated downstream of the GJR (at Elizabeth Street); 

the updated modelling has been expanded to include the entire contributing 

downstream area to Hadati Creek, as well as to the existing trunk storm sewer 

(1650 mm diameter) to Clythe Creek.  This has included: 

o Additional subcatchments (which have been discretized based on available 

topographic mapping, and parameterized consistent with the approach 

employed in the SWM MP; refer to Appendix C for details).  Drawing 1 

(attached) indicates the overall updated sub-catchment boundary plan for 

Network HD02. 

o Additional hydraulic conduits (both storm sewers, roadways, and open 

channels) which have been inputted based on the most currently available 

information from the City of Guelph, including the 2009 construction along 
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Elizabeth Street west of Victoria Road.  Inlet functions have been included 

based on the associated number of catchbasins. 

 Boundary conditions have been incorporated into the modelling based on the 

storm return period being simulated.  Simulated peak water levels along both 

Hadati Creek (at Industrial Avenue) and the Eramosa River (at Clythe Creek) have 

been obtained from the currently approved HEC-RAS hydraulic modelling, as 

supplied by the GRCA.  Note that there is no currently available hydraulic model 

for the downstream limits of Clythe Creek, thus tailwater conditions have been 

assumed to be governed by the Eramosa River.  The resulting tailwater 

levels/boundary conditions are summarized in Table 3.1. 

Table 3.1:  Simulated Tailwater/Boundary Conditions for Hadati Creek and Clythe Creek 

Location Reference 
HEC-2
Model

XS

Storm Return Period (Years) 

2  5  10 25 50 100 

Hadati Creek  
(Downstream side of 

Elizabeth St) 
235 311.61 311.86 312.07 312.35 312.53 312.72 

Eramosa River 
(At Clythe Creek) 

102858 309.24 309.57 309.73 309.86 310.04 310.15 

Where the water levels presented in Table 3.1. are below the invert of the outlet (as is the 

case for the existing 1650 mm trunk storm sewer which outlets to Clythe Creek), a normal 

depth boundary condition has been applied. 

Note that with respect to Hadati Creek, the supplied HEC-2 modelling only included a 

simulation of the 5, 25, and 100 year storm events.  Accordingly, simulated water levels 

for other return periods have been estimated using a logarithmic fit line (refer to 

Appendix C). 

It should be noted that the simulated boundary conditions provided in Table 3.1 do not 

account for the impact of any additional flows resulting from proposed flow diversions, 

since additional flows would be expected to increase downstream water surface 

elevations.  In those cases, the original HEC-2 models have been updated to estimate 

the resulting boundary condition; this is discussed further within those associated sections 

(Section 3.4 and 3.5).  Additional scenario-specific model modifications are also 

discussed further within those associated sections. 
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3.2. Rainfall and Design Storms 

Consistent with the approach applied within the SWM MP and previous modelling efforts 

for the study area, design storm methodology has been employed.  The City of Guelph’s 

standard design storms are approximately 3-Hour Chicago distributions.  Given the need 

to incorporate a preliminary assessment of the proposed/planned Ward 1 SWM Facility 

(adjacent to the PDI lands), and the magnitude of the drainage area under consideration 

(321 ha +\- total, of which 260 ha +\- drains primarily through the study area), the lower 

overall rainfall depths associated with a 3-hour duration were considered inappropriate.  

The proposed 24-hour design storms are considered more appropriate to allow for 

saturation of the entire contributing watershed and more consistent peak flow generation 

and timing; as well as a more conservative assessment of storage volume usage within 

both existing SWM facilities (the Bullfrog Mall SWM facility) and proposed facilities (such 

as the Ward 1 SWM Facility). 

Accordingly, as documented within previous correspondence (refer to Appendix A) 

24-hour Chicago design storms (10-minute time step) have been generated based on the 

City of Guelph’s current intensity-duration-frequency (IDF) parameters. The current and 

re-generated design storms are summarized within Appendix B. 

As per previous discussion with GRCA staff (refer to Appendix A) it has not been 

considered necessary to simulate the Regional Storm Event.  The design of the proposed 

trunk sewer is to be based both on the City of Guelph’s standard for storm sewer design 

(the 5 year storm event) as well as the performance under the 100 year storm event.  

Other return periods have also been simulated for reference purposes. 

3.3. Hydrologic/Hydraulic Modelling Results – Existing Conditions 

Drawing 1 (attached) indicates the overall drainage boundaries considered, while 

Drawing 2 (attached) provides a more detailed view of the specific drainage patterns 

within the lower Ward 1 area.  As evident from Drawing 2, the majority of the drainage to 

the study area is via a trunk storm sewer beneath the GJR tracks from William Street on 

the north side.  The trunk sewer in this case is a half 900 mm diameter CSP, with a 1.05 m 

x 1.05 m masonry box above.  The sewer serves as a flow constraint, limiting how much 

flow can drain into the lower Ward 1 area from upstream areas (as the GJR tracks are 

sufficiently elevated to block any overland flow).  From this point, the sewer drains across 

292 Elizabeth Street (which has been recently purchased by the City of Guelph), across 

Elizabeth Street and then between a number of private properties (as a CSP arch with a 

concrete bottom), before discharging to the PDI lands.  From that point flow is drained 

towards Victoria Road and an existing storm culvert which allows for some flow interaction 



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 10 

between this drainage and the existing storm sewer on Victoria Road (refer to Appendix A 

for the associated drawing).  Flow at this location is split between the reformatory ditch 

and a trunk storm sewer which drains south along Victoria Road towards Clythe Creek.  

There is an existing local storm sewer along Elizabeth Street (300 mm to 750 mm in 

diameter) which drains the street easterly towards Hadati Creek, where the storm sewer 

combines with flow from the reformatory ditch. 

The updated existing conditions modelling described within the previous sections has 

been executed using the previously noted 24-hour Chicago design storms.  The resulting 

simulated peak flows are presented in Table 3.2 at key locations of interest; refer to 

Drawing 2 for specific locations.  Although the currently proposed works extend only along 

Elizabeth Street (Victoria Road to Industrial Avenue), given that the proposed works 

involve a flow diversion and the number of interconnected future drainage projects, it was 

considered appropriate to present flows at key locations throughout the Ward One area. 

Table 3.2:  Simulated Peak Flow Summary (m3/s) - Existing Conditions 

Location 
Reference 

Node 
24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 4.51 4.97 5.32 5.61 5.98 6.36 

2 Inflow to PDI Lands 4.59 5.17 5.44 5.81 5.83 5.86 

3 Outflow from PDI Lands 4.05 4.09 4.36 4.41 4.45 4.49 

4
Elizabeth Street Trunk at 

Upstream limit 
0.04 

(0.01) 
0.09 

(0.03) 
0.17 

(0.04) 
0.19 

(0.06) 
0.17 

(0.08) 
0.24 

(0.11) 

5
Elizabeth Street Trunk  
east of Victoria Road 

0.03 
(0.04) 

0.05 
(0.08) 

0.06 
(0.14) 

0.10 
(0.26) 

0.14 
(0.54) 

0.16 
(0.75) 

6
Outflow from Elizabeth Street to 

Hadati Creek (not including 
Reformatory Ditch) 

0.49 
(0.03) 

0.79 
(0.06) 

1.07 
(0.11) 

1.14 
(0.22) 

1.19 
(0.39) 

1.21 
(0.56) 

7 Inflow to Reformatory Ditch 1.38 2.35 2.98 3.48 3.82 4.24 

8 Outflow from Reformatory Ditch 1.31 2.05 2.82 3.49 4.00 4.57 

9

Total Discharge to
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

1.40 2.43 3.39 4.42 5.06 5.66 

10 
Flow to Industrial Avenue 

(Clythe Creek) 
0

(0.04) 
0

(0.09) 
0

(0.17) 
0

(0.36) 
0

(0.63) 
0

(0.91) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm  
Storm Sewer 

3.07 3.09 3.10 3.11 3.11 3.12 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are 

minor system flows (storm sewer). 
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The peak flows presented in Table 3.2 will serve as a basis of comparison to the 

hydrologic/hydraulic modelling completed for both interim conditions (Section 3.4) and 

ultimate conditions (Section 3.5). 

3.4. Hydrologic/Hydraulic Modelling Results – Interim Conditions 

3.4.1 Modelling results (Current boundary conditions) 

An interim conditions scenario has been assessed, which would reflect conditions with 

the proposed reconstruction works along Elizabeth Street (including the proposed trunk 

storm sewer with the interim outlet to Hadati Creek) in place, as shown in the detailed 

design drawing set generated by WalterFedy (refer to those drawings, as well as 

Amec Foster Wheeler’s Drawing 2 for details of the proposed works).   

To summarize the changes considered within the updated hydrologic/hydraulic modelling 

under interim conditions: 

 New trunk storm sewer along Elizabeth Street from Victoria Road (connecting in 

to the existing trunk sewer) to Industrial Avenue, with an interim outlet to Hadati 

Creek (as per the detailed design completed by WalterFedy) 

 Roadway re-grading along Elizabeth Street for the same extents, including the 

proposed modifications to the number and locations of all inlets/catchbasins (as 

per the detailed design completed by WalterFedy) 

 The flow splitter box constructed at 292 Elizabeth Street, as per the preliminary 

design completed by Amec Foster Wheeler (refer to Appendix A) 

It is understood that the flow splitter box is not part of the current detailed design works 

being undertaken by WalterFedy; these works will be undertaken as a separate project.  

It has been considered necessary however to include this feature as part of the 

assessment of interim conditions however, since without the flow splitter box, inflows to 

the trunk storm sewer would be minimal (from local drainage only), and would not be 

representative of expected flows.  As noted, the preliminary design as completed by Amec 

Foster Wheeler has been incorporated for this purpose; the supporting drawing and 

correspondence have been included in Appendix A.  A 900 mm equivalent pipe 

(1145x735 horizontal elliptical pipe) has been selected for the direction of low flows 

towards the PDI lands (and future Ward One SWM facility) given capacity constraints in 

this location.  The balance of the flows within the splitter box would be directed towards 

the trunk storm sewer system along Elizabeth Street.  Future detailed design work will be 

necessary, however the current preliminary design is considered to be effective in 

achieving the required flow split. 



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 12 

The resulting interim condition modelling has been executed using the previously noted 

24-hour Chicago design storms.  The resulting simulated peak flows are presented in 

Table 3.3 at key locations of interest.  Note that for the initial modelling assessment, the 

boundary conditions presented previously in Table 3.1 have been applied.  The impact of 

additional flows to tailwater conditions is assessed further in Section 3.4.2. 

Table 3.3:  Simulated Peak Flow Summary (m3/s) - Interim Conditions 

Location 
Reference 

Node 
24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 4.51 4.97 5.31 5.69 6.05 6.43 

2 Inflow to PDI Lands 2.45 2.59 2.68 2.78 2.86 2.95 

3 Outflow from PDI Lands 2.47 2.69 2.82 3.03 3.27 3.50 

4
Elizabeth Street Trunk at 

Upstream limit 
2.21 

(0.01) 
2.55

(0.03) 
2.89

(0.04) 
3.29 

(0.06) 
3.65 

(0.08) 
4.06 

(0.10) 

5
Elizabeth Street Trunk  
east of Victoria Road 

2.80
(0.02) 

3.82 
(0.03) 

4.42 
(0.03) 

4.92
(0.12) 

5.07 
(0.22) 

5.02 
(0.34) 

6
Outflow from Elizabeth Street 
to Hadati Creek (not including 

reformatory ditch) 

3.24
(0.01) 

4.53 
(0.02) 

5.51 
(0.03) 

6.34
(0.05) 

6.91 
(0.06) 

7.27 
(0.08) 

7 Inflow to Reformatory Ditch 0.33 0.52 0.67 1.10 1.54 2.13 

8 Outflow from Reformatory Ditch 0.34 0.63 0.95 1.37 1.77 2.032.

9

Total Discharge to
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

3.52 4.86 5.91 7.09 7.86 8.33 

10 
Flow to Industrial Avenue 

(Clythe Creek) 
0

(0.02) 
0

(0.03) 
0

(0.05) 
0

(0.08) 
0

(0.10) 
0

(0.13) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm  
Storm Sewer 

2.50 2.74 2.88 2.98 3.03 3.05 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are 

minor system flows (storm sewer). 

2. Decrease in simulated peak flows (as compared to upstream) is considered attributable to 

backwater influence of trunk storm sewer and Hadati Creek. 

In order to better assess the changes in flows due to the proposed construction, difference 

between the simulated peak flows presented in Table 3.3 (Interim Conditions) and 

Table 3.2 (Existing Conditions) have been calculated; the results are presented in 

Table 3.4.  Negative values indicate decreases in peak flows (as compared to existing 
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conditions), while positive values indicate increases in peak flows (as compared to 

existing conditions). 

Table 3.4:  Simulated Difference in Peak Flows (m3/s) between Existing and Interim Conditions 

Location 
Reference 

Node 
24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 0 0 -0.01 +0.08 +0.07 +0.07 

2 Inflow to PDI Lands -2.14 -2.58 -2.76 -3.03 -2.97 -2.91 

3 Outflow from PDI Lands -1.58 -1.40 -1.54 -1.38 -1.18 -0.99 

4
Elizabeth Street Trunk at 

Upstream limit 
+2.17 

(0) 
+2.46 

(0) 
+2.72 

(0) 
+3.10 

(0) 
+3.48 

(0) 
+3.82 
(-0.01) 

5
Elizabeth Street Trunk  
east of Victoria Road 

+2.77 
(-0.02) 

+3.77 
(-0.05) 

+4.36 
(-0.11) 

+4.81 
(-0.14) 

+4.93 
(-0.32) 

+4.86 
(-0.41) 

6
Outflow from Elizabeth Street to 

Hadati Creek 
+2.75 
(-0.02) 

+3.74 
(-0.04) 

+4.44 
(-0.08) 

+5.20 
(-0.17) 

+5.72 
(-0.33) 

+6.06 
(-0.48) 

7 Inflow to Reformatory Ditch -1.05 -1.83 -2.31 -2.38 -2.28 -2.09 

8 Outflow from Reformatory Ditch -0.97 -1.42 -1.87 -2.12 -2.23 -2.54 

9

Total Discharge to
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

+2.12 +2.43 +2.52 +2.67 +2.80 +2.67 

10 
Flow to Industrial Avenue 

(Clythe Creek) 
0

(-0.02) 
0

(-0.06) 
0

(-0.12) 
0

(-0.28) 
0

(-0.53) 
0

(-0.78) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm  
Storm Sewer 

-0.57 -0.35 -0.22 -0.13 -0.08 -0.07 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are 

minor system flows (storm sewer). 

As evident from the results presented in Table 3.4, under interim conditions, simulated 

peak flows would be decreased both to the PDI lands, and also to the reformatory ditch.  

This is considered attributable to the proposed splitter box (which would divert a large 

part of the simulated inflow into the existing trunk sewer on Elizabeth Street), and the 

proposed continuation of the storm sewer along Elizabeth Street east of Victoria Street, 

which would intercept storm flows from Victoria Road to the north of Elizabeth Street.  

Discharges from the PDI lands would be largely reduced to the capacity of the receiving 

1200 mm storm sewer (full flow capacity of approximately 3 m3/s), although some 

surcharging would be expected under the 100 year storm event. 
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By contrast, simulated peak flows would be increased to the proposed Elizabeth Street 

storm sewer system (as per the intended design), which would also increase discharges 

to Hadati Creek as compared to existing conditions.  It should be clearly noted however 

that the trunk sewer outlet to Hadati Creek (at Elizabeth Street and Industrial Avenue) is 

intended as an interim outlet only; under ultimate conditions, the storm sewer is proposed 

to be re-directed south on Industrial Avenue to a new outlet to Clythe Creek (as discussed 

in Section 3.5).  The section of channel between the proposed outfall and the confluence 

is being re-designed as part of the works being undertaken by WalterFedy; refer to the 

design drawings for these details. 

In order to confirm that the proposed storm sewer design is adequate, two different design 

checks have been undertaken: 

 Standard storm sewer design sheets, using the peak flow rates simulated using 

PCSWMM and Manning’s equation for estimated hydraulic capacity 

 Hydraulic grade line (HGL) plots directly from PCSWMM, which better accounts 

for the dynamic nature of the storm system conveyance, and additional factors 

(entry/exit losses, boundary conditions, etcetera) 

Both these methodologies have been employed under both the 5 year storm event (City 

of Guelph design standard for storm sewers) and the 100 year storm event (design basis 

in this case, given the lack of a major overland flow route).  Results are presented in 

Appendix D. 

As evident from the results in Appendix D, using standard storm sewer design sheets, the 

entire length of proposed trunk sewer would remain unsurcharged for the 5 year storm 

event, with an average of only 48% of the available capacity used.  This is reasonably 

consistent with the results of the HGL analysis within PCSWMM, which indicates the trunk 

sewer would be expected to be approximately 50% +\- full, with higher simulated water 

levels at the downstream limits (up to 76% full) due to tailwater levels from Hadati Creek 

(5 year peak water level of 311.86 m, which represents 64% of the opening height at the 

proposed trunk storm sewer outlet.

Under a simulated 100 year storm event using standard storm sewer design sheets, 

surcharge is indicated at only one section of the proposed trunk storm sewer (at the 

upstream limits at Victoria Road, where the proposed trunk storm sewer will connect into 

the existing section of trunk storm sewer).  The simulated surcharge at this location is 

considered slight (12% above capacity), and is considered acceptable given that this 

surcharge only occurs for the 100 year storm event.  The sizing of this section of storm 

sewer (1875 mm x 1200 mm box) is also consistent with the upstream sizing.  The results 
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from the HGL analysis using PCSWMM show a much more extensive and complete 

surcharge, with a maximum simulated depth of some 0.6 m +\- above the obvert.  This is 

considered to be primarily attributable to the high simulated tailwater levels from Hadati 

Creek.  The 100 year peak water level in this case is 312.72 m; which is some 0.32 m 

above the obvert of the proposed interim storm sewer outfall, which means the outlet 

would be expected to be completely submerged for the 100 year event.  These 

observations reinforce the need to relocate the outlet under ultimate conditions to the 

proposed outfall to Clythe Creek (along Industrial Avenue), where tailwater levels would 

be expected to be significantly lower.  This is discussed in greater detail in Section 3.5.  

The timing of these proposed works is currently uncertain. 

In addition to the foregoing, the sizing of a storm sewer outlet from the reformatory ditch 

has been confirmed.  Based on the standard storm sewer design sheet approach, a 

975 mm diameter storm sewer (at 1.00%) should provide sufficient capacity to convey the 

100 year flow rate under interim conditions.  In order to be conservative, a 1200 mm 

diameter storm sewer has been specified.  As evident from the HGL analysis using 

PCSWMM, this outlet would be expected to be surcharged under the 100 year storm 

event, due to the tailwater conditions from Hadati Creek.  Reference is also made in the 

design spreadsheets to a 1200 mm diameter storm sewer stub at Victoria Road; however 

this storm sewer is applicable under ultimate conditions only.  Under interim conditions, 

there would be minimal flow to the sewer (two connected catchbasins); model results in 

fact suggest that there would in fact be negative flow to this conduit under the 100 year 

event, due to the level of surcharge within the connected trunk storm sewer along 

Elizabeth Street.  This results in a reduction in simulated peak flows to the trunk sewer, 

as evident from the storm sewer design sheets included in Appendix ‘D’. 

100 year overland flow depths along Elizabeth Street due to the proposed works have 

also been assessed.  Based on the simulated HGL results, the maximum simulated 

100 year depths would be expected at the sag points as would be expected.  Maximum 

simulated depths of 0.23 m, 0.24 m, and 0.22 m relative to the gutter are indicated at 

Point A, DCBMH3, and DCBMH4 respectively (refer to Drawing 2 for locations).  Lower 

depths are indicated further to the east along Elizabeth Street.  These simulated depths 

represent depths of 0.12 m, 0.13 m, and 0.11 m above the crown, which is within 

acceptable City standards for 100 year roadway ponding (typical maximum 100 year 

depth of 0.15 m above the roadway crown). 

3.4.2 Assessment of Hadati Creek under interim conditions 

As noted in Section 3.1, applied tailwater conditions (as obtained from the currently 

approved HEC-2 modelling) do not account for the impact of any proposed additional 
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diverted flows.  Any additional flow would be expected to further raise downstream water 

levels.  This is a particular concern for Hadati Creek, given its proposed use as an interim 

outlet for the Elizabeth Street trunk storm sewer.  The increased flows would be expected 

to have some impact on downstream water levels, which may impact both upon the 

performance of the proposed storm sewer (elevated HGL) as well as cause impacts to 

downstream properties. 

To further assess the impact both to and from Hadati Creek from the proposed interim 

storm sewer outlet, the currently approved HEC2 modelling has been applied.  This model 

was generated as part of the “Hadati Creek Channel Improvements” report (Gamsby and 

Mannerow Limited, June 2003) and reflects (then) proposed channel improvements along 

the lower reaches of Hadati Creek downstream of Elizabeth Street, as well as additional 

upstream flow attenuation through over-control of flows within an upstream online SWM 

facility.  This model is also the basis for the applied base tailwater levels for the current 

assessment, as presented in Table 3.1.  As detailed within the 2003 report, it is 

understood that the previously proposed drainage improvements should serve to contain 

the 100 year storm event within the Hadati Creek channel, i.e. no overtopping of the banks 

(refer to the associated figure from that report included in Appendix A). 

For the purposes of a simplified assessment, the simulated proposed interim peak flows 

increases to Hadati Creek presented in Table 3.4 have been added to the current 

simulated peak flow values within the approved HEC-2 modelling (the original peak flows 

from the 2003 report are included in Appendix A).  This is considered to be a conservative 

methodology, as it does not account for any potential peak flow reductions due to 

hydrograph timing.  It would be necessary to combine the current modelling with 

modelling for the entire Hadati Creek watershed to assess this; this has not been 

considered warranted for the purposes of the current assessment. 

The proposed interim peak flow additions would impact three flow change locations within 

the modelling, beginning with the section downstream of Elizabeth Street, where the 

proposed interim storm sewer outlet would generate the additional simulated peak flows.

The resulting revised peak flows are presented in Table 3.5.  Note that only flows for the 

5, 25, and 100 year storm events have been assessed, consistent with the 2003 report.  

The Regional storm event has not been simulated, consistent with direction from the 

GRCA.  Note that a total of four flow change locations are presented in Table 3.5; however 

since the simulated peak flows downstream of York Road and at the outlet to Clythe Creek 

(i.e. at the Eramosa River) are identical, there are only three flow change locations within 

the HEC-2 modelling. 
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Table 3.5:  Revised Estimated Peak Flows (m3/s) for Hadati Creek under Interim Conditions 

Location 

Simulated Peak Flow (m3/s) for specified land use 

5 year 25 year 100 year 

Existing Interim Existing Interim Existing Interim 

D/S of Elizabeth Street 10.5 12.9 15.7 18.4 18.4 21.1 

D/S of Beaumont Crescent 12.8 15.2 18.5 21.2 22.6 25.3 

D/S of York Road 12.9 15.3 18.7 21.4 22.9 25.6 

Outflow to Clythe Creek  
(Eramosa River) 

12.9 15.3 18.7 21.4 22.9 25.6 

The flows presented in Table 3.5 have been inputted into the revised HEC-2 model and 

the revised water surface elevations simulated.  Table 3.6 presents the resulting 

simulated water surface elevations under both existing and interim conditions; Table 3.7 

presents the corresponding simulated top width (i.e. floodplain extents) under the same 

conditions.  Refer to the original floodplain mapping drawing included in Appendix A for 

cross-section locations.  Stations range from 0 (outlet to Clythe Creek) to 495 

(downstream side of railway tracks).  Station 235 represents the downstream side of 

Elizabeth Street where the additional flows would be added (and which was used as the 

location for the applied PCSWMM model boundary conditions as presented in Table 3.1). 
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Table 3.6:  Simulated Peak Water Surface Elevation under Existing and Interim Conditions 

Cross-Section 

Simulated Peak Water Surface Elevation (m) 

5 year 25 year 100 year 

Exist Interim Diff Exist Interim Diff Exist Interim Diff 

0 309.54 309.54 0 309.87 309.87 0 310.12 310.12 0 

26 309.62 309.72 +0.10 309.90 309.96 +0.06 310.14 310.15 +0.01 

40 309.98 310.10 +0.12 310.19 310.37 +0.18 310.38 310.56 +0.18 

110 310.32 310.44 +0.12 310.59 310.68 +0.09 310.75 310.89 +0.14 

120 310.51 310.71 +0.20 310.99 311.31 +0.32 310.59 311.05 +0.46 

130 310.84 311.07 +0.23 311.37 311.53 +0.16 311.74 311.70 -0.04 

215 311.65 311.84 +0.19 312.11 312.31 +0.20 312.44 312.59 +0.15 

235 311.88 312.08 +0.20 312.35 312.54 +0.19 312.72 312.89 +0.17 

250 311.88 312.07 +0.19 313.13 313.47 +0.34 313.53 313.57 +0.04 

275 312.33 312.56 +0.23 313.35 313.71 +0.36 313.76 313.87 +0.11 

300 312.32 312.56 +0.24 313.34 313.71 +0.37 313.75 313.86 +0.11 

311 312.32 312.56 +0.24 313.34 313.78 +0.44 313.83 313.90 +0.07 

320 313.23 313.23 0 313.81 313.81 0 313.87 313.87 0 

360 313.86 313.86 0 314.26 314.26 0 314.33 314.33 0 

430 315.38 315.38 0 315.75 315.75 0 315.79 315.79 0 

485 316.69 316.69 0 316.97 316.97 0 317.03 317.03 0 

495 318.59 318.59 0 319.28 319.28 0 319.45 319.45 0 
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Table 3.7:  Simulated Top (Floodplain) Width under Existing and Interim Conditions 

Cross-Section 

Simulated Top (Floodplain) Width (m) 

5 year 25 year 100 year 

Exist Interim Diff Exist Interim Diff Exist Interim Diff 

0 5.30 5.30 0 5.30 5.30 0 5.30 5.30 0 

26 5.58 5.59 +0.01 5.60 5.61 +0.01 5.63 5.63 0 

40 5.15 5.40 +0.25 6.38 8.38 +2.00 8.56 10.48 +1.92 

110 3.22 3.23 +0.01 3.24 3.25 +0.01 3.26 3.27 +0.01 

120 3.11 3.12 +0.01 3.15 3.17 +0.02 3.12 3.15 +0.03 

130 3.62 3.64 +0.02 3.67 3.68 +0.01 3.70 3.69 -0.01 

215 3.62 3.64 +0.02 3.66 3.68 +0.02 3.69 3.70 +0.01 

235 3.64 3.65 +0.01 3.67 3.68 +0.01 3.69 3.69 0

250 3.09 3.10 +0.01 3.17 3.20 +0.03 7.28 13.51 +6.23 

275 5.97 6.69 +0.72 25.19 42.51 +17.32 44.81 88.21 +43.40 

300 3.70 3.70 0 3.70 92.54 +88.84 100.52 119.49 +18.97 

311 3.70 3.70 0 3.70 76.05 +72.35 81.03 90.23 +9.20 

320 3.09 3.08 -0.01 38.83 38.87 +0.04 48.08 48.08 0 

360 3.77 3.77 0 14.16 14.16 0 16.74 16.74 0 

430 5.02 5.02 0 69.39 69.41 +0.02 85.21 85.21 0 

485 4.68 4.68 0 5.17 5.17 0 5.28 5.28 0 

495 1.14 1.14 0 1.20 1.20 0 1.20 1.20 0 

As evident from the results in Table 3.6, water surface elevations would be expected to 

increase under interim conditions (as compared to existing conditions).  The amount of 

simulated increase varies by storm event, with the 25 year storm event demonstrating the 

highest relative increase.  Under the 5 year storm event, the average simulated increase 

over the entire section is 0.12 m (0.18 m between cross-sections 26 and 311 only), to a 

maximum increase of 0.24 m.  Under the 100 year storm event, the average simulated 

increase is only 0.08 m (0.13 m between cross-sections 26 and 311 only), to a maximum 

increase of 0.46 m (one cross-section only – thus possibly due to an oscillation or 

localized issue within the modelling). 

The results presented in Table 3.7 indicate that in general, these simulated increases in 

water surface elevations would be expected to be contained within the channel, given the 

nominal increases in simulated top (floodplain) width.  No impacts are expected under the 

5 year event, given the presented results; the proposed additional flows would be 

expected to be fully contained within the existing channel (maximum increase of 0.72 m).  

For the 25 and 100 year storm events, significant floodplain width increases are limited 

to three cross-sections (cross-sections 275 to 311 – between Suburban Avenue and 
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Elizabeth Street to the upstream side of Suburban Avenue).  In this location, floodplain 

width increases ranging between 9.20 and 89.84 m are indicated.  The largest simulated 

increases are for the 25 year storm event, where flow was previously contained within the 

channel under existing conditions, but is not under proposed interim conditions.  Under 

the 100 year storm event, simulated floodplain width increases are less, to a maximum of 

43.40 m at one cross-section (cross-section 275 – between Suburban Avenue and 

Elizabeth Street).  Based on a review of the previously completed hydraulic modelling, 

and the cross-section geometry at this cross-section, this additional floodplain width 

would be expected to extend to the west, across an existing parking lot area; no direct 

impact to buildings would be expected at this location, beyond the slight increase in 

100 year floodplain depth (0.11 m).  This could potentially have a minor impact on the 

existing industrial building on the east side of Hadati Creek; details regarding door sill 

elevations would be required to confirm whether or not any potential impact would be 

expected.

It should be clearly noted however that the foregoing is an interim condition; the City of 

Guelph is expected to plan for the proposed ultimate works (storm sewer extension along 

Industrial Avenue to Clythe Creek) which would ultimately reduce floodplain elevations 

and extents within Hadati Creek as compared to existing conditions.  As demonstrated 

previously, additional impacts would be expected for the 25 and 100 year storm events 

only (the 5 year storm event would continue to be contained within the channel), and 

these impacts are considered to be generally minor.  Given the minor nature of the 

simulated impacts, the infrequent nature of these storm events (1-4% annual chance of 

occurrence), and the assumed brief time frame under which interim conditions will occur, 

the simulated impacts to Hadati Creek from the interim storm sewer outlet are considered 

to be acceptable; however further consultation with GRCA staff is considered warranted. 

It should be further noted that the preceding analysis is based on HEC-2 hydraulic 

modelling; which is considered to be a dated hydraulic modelling platform.  A more current 

analysis (i.e. HEC-RAS) may be warranted to further assess hydraulic conditions in this 

area, depending on input from the GRCA. 

Based on the revised tailwater levels presented in Table 3.6, the previously discussed 

HGL analysis for the proposed Elizabeth Street trunk storm sewer has been re-checked 

for the 5 year and 100 year storm events.  The results are included in Appendix D.  As 

evident from those figures, the increased tailwater levels would slightly increase the 

expected HGL, however not significantly enough to impact the overall conclusion that the 

proposed storm sewer design is acceptable under interim conditions. 



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 21 

3.5. Hydrologic/Hydraulic Modelling Results – Ultimate Conditions 

In addition to the previously noted interim conditions scenario (which reflect the proposed 

construction works along Elizabeth Street as well as the proposed flow splitter at 

292 Elizabeth Street), an ultimate conditions scenario has also been assessed.  This 

scenario would reflect a full build-out of all currently considered or proposed works within 

the Ward One area.  To summarize the additional changes considered within the updated 

hydrologic/hydraulic modelling under ultimate conditions (in addition to those discussed 

previously under interim conditions): 

 Construction of the proposed Ward One SWM facility adjacent to the PDI lands 

 Re-construction of Victoria Road between Elizabeth Street and the reformatory 

ditch to include a new storm sewer (against grade) which will connect in to the 

1200 mm storm sewer stub at Victoria Road and Elizabeth Street constructed as 

part of the currently proposed works; additional inlet capacity improvements 

(catchbasins) at the existing sag point along Victoria Road (refer to Drawing 2 for  

details) 

 Re-direction of the trunk storm sewer along Elizabeth Street from its interim outlet 

to Hadati Creek to a new outlet to Clythe Creek, via Industrial Avenue 

Ward One SWM Facility 

A simplified rating curve function for the proposed Future Ward One SWM facility has 

been incorporated into the modelling, generally consistent with the conceptual plan and 

initial design as undertaken by EarthTech and as shown within the Ward One Class EA 

(2007).  Additional modifications have been necessary to optimize the proposed SWM 

facility based on the modelling results; these modifications were previously summarized 

in correspondence with the City of Guelph (refer to the October 2, 2012 memorandum to 

City of Guelph; a copy is included in Appendix A). The contributing subcatchment to the 

facility has also been revised to reflect the additional drainage area and imperviousness 

associated with the permanent pool. 

It is understood that the facility is primarily intended for water quality treatment only (i.e. 

provide only extended detention storage and incidental secondary quantity control), 

although the recommendations of the Master Plan (Tables 5.18 & 7.1) note that a quantity 

control function would likely be required.  Given that the facility would be a retrofit, the 

facility also may not be able to achieve MOE-specified targets with respect to permanent 

pool and extended detention; however any water quality treatment would be beneficial, 

given the lack of existing treatment within the watershed.  These issues would need to be 

addressed at the detailed design stage. 
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A permanent pool surface area of 7,600 m2 has been included at an elevation of 313.6 m.  

3:1 side slopes have been assumed (although a section of 5:1 would likely be required 

adjacent to the permanent pool), to a maximum active storage depth of 1.5 m (to 

315.1 m), which is equivalent to the obvert of the CSP arch storm sewer inlet, as well as 

approximately equal to the grade along the property line of adjacent residential properties.  

The existing 600 mm storm sewer outlet would be used as the primary outlet; based on 

the initial modelling results, a secondary 600 mm outlet (to the existing PDI lands channel) 

was found to be necessary to accommodate the magnitude of the simulated incoming 

flows.  A 5 m wide overflow weir would be set at 314.3 m to allow for spills of higher flows 

to the exiting PDI lands channel.

It should again be noted that the function included within the modelling is preliminary only, 

for the purposes of obtaining reasonably representative outflows under ultimate 

conditions.  The SWM facility function would clearly need to be re-addressed as part of 

future detailed design to optimize the performance of the facility.  The timing for these 

works is currently unknown. 

Victoria Road 

It is understood that the existing sag point along Victoria Road (approximately 50 m +\- 

north of the reformatory ditch) is prone to flooding, given the large amount of roadway 

that drains to this location, the lack of an overflow spillway, and limited inlet capacity.  

Previous modelling completed by Amec Foster Wheeler (refer to the October 2, 2012 

memorandum included in Appendix A) indicated that this sag point would be expected to 

flood under the 100 year storm event (simulated flood depths well beyond the limits of the 

road right-of-way). 

As part of its preliminary design work for the trunk storm sewer, AECOM undertook a 

preliminary design for the reconstruction of Victoria Road (a copy is included in 

Appendix A).  This preliminary road surface grading has been incorporated into the 

Ultimate conditions modelling.  The preliminary AECOM design also included an 

increased number of inlets at the sag point (8 standard catchbasins).  Based on previous 

modelling results, this was determined to be insufficient to reduce simulated 100 year 

overland flow depths at the sag point below 0.30 m.  Based on previous modelling results 

8 modified catchbasins with a combination of both side and bottom inlets would be 

sufficient, in combination with an additional 4 modified catchbasins located approximately 

50 m +\- to the north along Victoria Road. 
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In order to minimize discharges to the reformatory ditch (private property), and utilize 

available capacity within the proposed trunk storm sewer along Elizabeth Street, it has 

been proposed that any future storm sewer along Victoria Road be directed against the 

surface grade, i.e. draining to the north towards Elizabeth Street.  A preliminary design 

for such a storm sewer system has been incorporated into the ultimate conditions 

modelling, with storm sewers ranging in size from 600 mm at the upstream end to 

1200 mm at the downstream end (refer to Drawing 2 for details).  As noted previously, a 

1200 mm stub has been included as part of the proposed design for the Elizabeth Street 

trunk storm sewer to accommodate this future connection.  Horizontal elliptical pipe has 

been employed for one section to increase ground cover, given that the storm sewer 

system would be against grade; preliminary ground cover at the lowest points using the 

preliminary design would be approximately 0.8 m +\-, which is less than the typical 

minimum of 1.2 m.  However, further optimization is likely possible as part of detailed 

design, including further use of horizontal elliptical pipe, revised storm sewer inverts, 

raised road grades, etcetera.  Concrete encasement or distribution plates could also be 

considered if required cover could not be achieved. 

It has been assumed that the connection to the existing reformatory ditch would be 

completely severed in conjunction with the proposed re-directed storm sewer on Victoria 

Road, however this drainage feature could be potentially maintained as an overflow.  This 

would also need to be assessed as part of future detailed design work. 

It is understood that the City of Guelph has retained a consultant to undertake the detailed 

design work for the reconstruction of Victoria Road.  The proposed preliminary storm 

sewer design outlined herein should be taken into account as part of the detailed design 

work.

Re-direction of Trunk Storm Sewer (Industrial Avenue/Clythe Creek) 

As noted in previous correspondence (refer to Appendix A) and the current design brief, 

tailwater conditions from Hadati Creek have a significant impact upon surcharging within 

the proposed trunk storm sewer system.  Accordingly, it was determined that the most 

effective solution would be to outlet the proposed storm sewer to Clythe Creek at York 

Road, via Industrial Avenue.  As indicated in Table 3.1, simulated tailwater conditions in 

Clythe Creek (based on levels within the Eramosa River) would be significantly lower, up 

to 2.57 m lower for the 100 year storm event.  This approach was previously discussed 

with GRCA staff, who indicated no objections to the premise, subject to an Environmental 

Impact Study for the receiving watercourse.
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A preliminary design for the proposed ultimate storm sewer outlet was previously 

completed by Amec Foster Wheeler; a copy is included in Appendix A for reference.  This 

preliminary design has been incorporated into the ultimate conditions modelling.  The 

updated ultimate conditions modelling has also included additional expected drainage 

areas from Industrial Avenue, as well as from areas to the west along York Road (refer 

to Drawings 1 and 2, attached).  Due to the need for sufficient cover, and the presence of 

a trunk sanitary sewer at York Road which must be crossed to reach Clythe Creek, the 

downstream limits of the proposed trunk sewer transition from a 3000 mm x 1500 mm 

box to twin 1800 mm x 900 mm boxes (refer to drawings in Appendix A). 

It is unclear when the detailed design and construction of the proposed works along 

Industrial Avenue to Clythe Creek will be undertaken by the City of Guelph.  It is 

understood that re-construction of York Road is planned for the future (tentatively planned 

for 2017), which could impact upon the alignment of Clythe Creek.  Thus it is considered 

likely that the proposed works along Industrial Avenue would be delayed until such time 

as the detailed design for York Road (and potentially Clythe Creek) are undertaken.  As 

noted previously, it may be possible to incorporate water quality treatment for the outlet 

in the form of a wet pond; this would need to be assessed further at the detailed design 

stage.

The resulting ultimate condition modelling (incorporating all of the above-noted 

modifications) has been executed using the previously noted 24-hour Chicago design 

storms.  The resulting simulated peak flows are presented in Table 3.8 at key locations 

of interest. 
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Table 3.8:  Simulated Peak Flow Summary (m3/s) – Ultimate Conditions 

Location 
Reference 

Node 
24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 4.51 4.97 5.31 5.69 6.05 6.43 

2 Inflow to PDI Lands 2.51 2.61 2.70 2.79 2.86 2.95 

3 Outflow from PDI Lands 1.92 2.25 2.34 2.44 2.53 2.64 

4
Elizabeth Street Trunk at 

Upstream limit 
2.15 

(0.01) 
2.50

(0.03) 
2.86 

(0.04) 
3.27 

(0.06) 
3.64 

(0.08) 
4.05 

(0.10) 

5
Elizabeth Street Trunk  
east of Victoria Road 

2.99 
(0.02) 

4.36 
(0.03) 

5.27 
(0.03) 

6.17 
(0.12) 

6.88 
(0.22) 

7.60 
(0.34) 

6
Outflow from Elizabeth Street to 

Hadati Creek 
0

(0.02) 
0

(0.05) 
0

(0.08) 
0

(0.12) 
0

(0.15) 
0

(0.19) 

7 Inflow to Reformatory Ditch 0 0 0 0 0 0 

8 Outflow from Reformatory Ditch 0.10 0.22 0.33 0.51 0.76 1.01 

9

Total Discharge to
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

0 0 0 0 0 0 

10 
Flow to Industrial Avenue 

(Clythe Creek) 

3.61 
[3.83]

(0) 

5.21 
[5.54]

(0) 

6.43 
[6.85]

(0) 

7.65 
[8.05]

(0) 

8.51 
[9.04]

(0) 

9.17
[9.83]

(0) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm  
Storm Sewer 

1.93 2.25 2.34 2.45 2.55 2.68 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are 

minor system flows (storm sewer). 

2. Values in square brackets indicate the total flow within the minor system at the downstream limits 

of the proposed ultimate storm sewer (i.e. the outlet to Clythe Creek) as compared to the upstream 

limits of Industrial Avenue. 

In order to better assess the changes in flows due to the proposed construction, difference 

between the simulated peak flows presented in Table 3.5 (Ultimate Conditions) and both 

Table 3.2 (Existing Conditions) and Table 3.3 (Interim Conditions) have been calculated; 

the results are presented in Table 3.9.  Negative values indicate decreases in peak flows 

(as compared to existing conditions), while positive values indicate increases in peak 

flows (as compared to existing conditions). 
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Table 3.9:  Simulated Difference in Peak Flows (m3/s) between various Scenarios 

Location 
Reference 

Node 
Scenario

Comparison

24-Hour Chicago Distribution 

2Year 5 Year 10 Year 25 Year 50 Year
100
Year 

1
Trunk storm sewer 

at GJR 

Existing 0 0 -0.01 +0.08 +0.07 +0.07 

Interim 0 0 0 0 0 0 

2
Inflow to PDI 

Lands

Existing -2.08 -2.56 -2.74 -3.02 -2.97 -2.91 

Interim +0.06 +0.02 +0.02 +0.01 0 0 

3
Outflow from PDI 

Lands

Existing -2.13 -1.84 -2.02 -1.97 -1.92 -1.85 

Interim -0.55 -0.44 -0.48 -0.59 -0.74 -0.86 

4
Elizabeth Street 

Trunk at Upstream 
limit

Existing
+2.11 

(0) 
+2.41 

(0) 
+2.69 

(0) 
+3.08 

(0) 
+3.47 

(0) 
+3.81 
(-0.01) 

Interim
-0.06 
(0) 

-0.05 
(0) 

-0.03 
(0) 

-0.02 
(0) 

-0.01 
(0) 

-0.01 
(0) 

5

Elizabeth Street 
Trunk  

east of Victoria 
Road 

Existing
+2.96 
(-0.02) 

+4.31 
(-0.05) 

+5.21 
(-0.11) 

+6.07 
(-0.14) 

+6.74 
(-0.32) 

+7.44 
(-0.41) 

Interim
+0.19 

(0) 
+0.52 

(0) 
+0.85 

(0) 
+1.24 

(0) 
+1.81 

(0) 
+2.57 

(0) 

6
Outflow from  

Elizabeth Street to
Hadati Creek 

Existing
-0.49 

(-0.01) 
-0.79 

(-0.01) 
-1.07 

(-0.03) 
-1.14 

(-0.10) 
-1.19 

(-0.24) 
-1.21 

(-0.37) 

Interim
-3.24 

(+0.01) 
-4.53 

(+0.03) 
-5.51 

(+0.05) 
-6.34 

(+0.07) 
-6.91 

(+0.09) 
-7.27 

(+0.11)

7
Inflow to 

Reformatory Ditch 

Existing -1.38 -2.35 -2.98 -3.48 -3.82 -4.24 

Interim -0.33 -0.60 -0.67 -1.09 -1.54 -2.14 

8
Outflow from 

Reformatory Ditch 

Existing -1.21 -1.83 -2.49 -2.98 -3.24 -3.56 

Interim -0.24 -0.41 -0.62 -0.86 -1.01 -1.02 

9

Total Discharge to
Hadati Creek at  
Elizabeth Street 
and Industrial 

Avenue

Existing -1.40 -2.43 -3.39 -4.42 -5.06 -5.66 

Interim -3.53 -4.86 -5.91 -7.09 -7.86 -8.34 

10 
Flow to Industrial 

Avenue
(Clythe Creek) 

Existing
+3.61 
(-0.04) 

+5.21 
(-0.09) 

+6.43 
(-0.17) 

+7.65 
(-0.36) 

+8.51 
(-0.63) 

+9.17 
(-0.91) 

Interim
+3.61 
(-0.02) 

+5.21 
(-0.03) 

+6.43 
(-0.05) 

+7.65 
(-0.08) 

+8.51 
(-0.10) 

+9.17 
(-0.13) 

11 

Discharge to
Clythe Creek  

from Existing 1650 
mm Storm Sewer 

Existing -1.14 -0.84 -0.76 -0.66 -0.56 -0.44 

Interim -0.57 -0.49 -0.54 -0.53 -0.48 -0.37 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are 

minor system flows (storm sewer). 



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 27 

Under ultimate conditions, discharges to the PDI lands and towards Elizabeth Street 

would remain essentially unchanged from interim conditions, as the proposed flow splitter 

was considered in the interim land use scenario.  Discharges from the PDI lands would 

be further reduced as compared to interim conditions, due to the inclusion of the proposed 

Ward One SWM facility.  The 100 year discharge from the PDI lands would be reduced 

to 2.64 m3/s, which ensures that the 1200 mm storm sewer outlet from the PDI lands 

should remain within capacity for all storm events.  This would also ensure no spill towards 

the reformatory ditch from the existing storm overflow culvert on Victoria Road, and would 

result in a minor reduction in flows to the existing 1650 mm storm sewer outlet to Clythe 

Creek.  It should be noted however that the ultimate discharge from the PDI lands would 

be dependent on the final design of the Ward One SWM facility. 

Simulated peak flows within the proposed Elizabeth Street trunk storm sewer to the east 

of Victoria Road would increase under ultimate conditions as compared to interim 

conditions, due to the re-direction of storm flows from Victoria Road to the proposed 

1200 mm storm sewer stub.  This re-direction would also further reduce discharges to 

and from the reformatory ditch; flows within the reformatory ditch would be due to local 

drainage only under ultimate conditions (all storm sewer inputs would be re-directed). 

Discharges to Hadati Creek would be eliminated under ultimate conditions, resulting in a 

significant reduction in flows as compared to both existing conditions and in particular, 

interim conditions.  This would be offset by a corresponding increase in simulated peak 

flows to Clythe Creek via Industrial Avenue.  As noted, detailed design will be necessary 

to ensure that these flows are conveyed appropriately. 

In order to confirm that the proposed storm sewer design is adequate, the same design 

checks as were undertaken for interim conditions have been completed, namely: 

 Standard storm sewer design sheets, using the peak flow rates simulated using 

PCSWMM and Manning’s equation for estimated hydraulic capacity 

 Hydraulic grade line (HGL) plots directly from PCSWMM, which better accounts 

for the dynamic nature of the storm system conveyance, and additional factors 

(entry/exit losses, boundary conditions, etcetera) 

Both these methodologies have been employed under both the 5 year storm event (City 

of Guelph design standard for storm sewers) and the 100 year storm event (design basis 

in this case, given the lack of a major overland flow route).  Results are presented in 

Appendix D. 
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As evident from the results in Appendix D, using standard storm sewer design sheets, the 

entire length of proposed trunk sewer would remain unsurcharged for the 5 year storm 

event under ultimate conditions, with an average of only 52% of the available capacity 

used along Elizabeth Street.  This is reasonably consistent with the results of the HGL 

analysis within PCSWMM, which indicates the trunk sewer would be expected to be 

approximately 50% +\- full. 

Under a simulated 100 year storm event using standard storm sewer design sheets, 

surcharge is indicated at three sections of the proposed trunk storm sewer along 

Elizabeth Street: 

 Similar to the results under interim conditions, surcharge is indicated at the 

upstream limits at Victoria Road, where the proposed trunk storm sewer will 

connect into the existing section of trunk storm sewer).  The simulated surcharge 

at this location is considered slight (13% above capacity), and is considered 

acceptable given that this surcharge only occurs for the 100 year storm event.  The 

sizing of this section of storm sewer (1875 mm x 1200 mm box) is also consistent 

with the upstream sizing.

 Some surcharge is indicated between DCBMH4 and Point ‘C’ (where a 600 mm 

storm sewer from 420 Elizabeth Street connects in).  The simulated surcharge at 

this location is again considered to be slight (2 to 6% above capacity) and is 

considered acceptable given that this surcharge only occurs for the 100 year storm 

event.

The results from the HGL analysis using PCSWMM show similar results, however slightly 

lower simulated water levels.  A minor surcharge is indicated for the section between 

DCBMH3 and DCBMH5 (maximum of 0.08 m above the obvert).  Likewise, an extremely 

slight surcharge continues to be indicated for the section at the upstream limits of Victoria 

Road (maximum 0.07 m above the obvert).  In both cases, the simulated surcharge is 

considered to be acceptable, given the slight magnitude, and that this occurs only for the 

100 year storm event. 

Surcharge is also indicated using both methods for the downstream section of storm 

sewer along Industrial Avenue to Clythe Creek, however this is considered to be 

unavoidable due to the need to reduce the height of the proposed storm sewer to achieve 

sufficient cover and cross the existing trunk sanitary sewer.  This may be revisited as part 

of the future detailed design work.  The impact of the reduced tailwater levels is clearly 

evident in the updated HGL plot for ultimate conditions, with generally free flow conditions 

simulated under ultimate conditions despite higher simulated flows than interim conditions 

(which indicated a surcharge condition for the 100 year storm event). 
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Under ultimate conditions, flows to the reformatory ditch would be further reduced, thus 

the 1200 mm diameter storm sewer proposed under interim conditions would continue to 

be valid (albeit further oversized).  The HGL analysis for this pipe indicates however that 

under peak conditions the downstream section would be surcharged, due simply to the 

tailwater levels from the trunk storm sewer.  The simulation results actually indicate that 

this storm sewer would experience negative flow for a period of time (i.e. outflow from the 

trunk storm sewer back to the reformatory ditch).  This is evident from the attached storm 

sewer design sheets (100 year storm event) which show a slight decrease in simulated 

peak flow at Point ‘D’ (i.e. where the reformatory ditch is connected). 

As included in the attached, a 1200 mm storm sewer stub has been included at Victoria 

Road and Elizabeth Street, to account for future drainage from Victoria Road.  As evident 

in the attached storm sewer design sheet, the proposed 1200 mm diameter storm sewer 

stub should have sufficient capacity to convey the 100 year storm flow under ultimate 

conditions without surcharging.  The results of the PCSWMM HGL analysis however 

indicate that this section of storm sewer would be expected to be surcharged under a 

100 year storm event.  Similar to the proposed storm sewer for the reformatory ditch, this 

is considered attributable to tailwater levels from the trunk storm sewer. 

100 year overland flow depths along Elizabeth Street due to the proposed works have 

also been assessed.  Based on the simulated HGL results, the maximum simulated 

100 year depths would be expected at the sag points as would be expected.  Maximum 

simulated depths of 0.23 m, 0.24 m, and 0.23 m relative to the gutter are indicated at 

Point A, DCBMH3, and DCBMH4 respectively (refer to Drawing 2 for locations).  Lower 

depths are indicated further to the east along Elizabeth Street.  These simulated depths 

represent depths of 0.12 m, 0.13 m, and 0.12 m above the crown, which is within 

acceptable City standards for 100 year roadway ponding (typical maximum 100 year 

depth of 0.15 m above the roadway crown).  These depths are also identical to those 

simulated under interim conditions. 

Under ultimate conditions, there would clearly be a reduction in peak flows to Hadati 
Creek; as evident from Table 3.9, the 100 year discharge to Hadati Creek would be 
reduced by some 5.66 m3/s as compared to existing conditions (since all flow other than 
overland would be directed towards Clythe Creek via Industrial Avenue).  Although not 
assessed in detail, this would clearly be beneficial in further reducing flood risk to 
downstream properties adjacent to Hadati Creek. 



Grand River Conservation Authority 
Elizabeth Street Reconstruction
Victoria Road to Industrial Avenue, City of Guelph 
March 2015 

Project Number: TP112088 30 

4. CONCLUSIONS AND RECOMMENDATIONS 

Based on the foregoing, we would conclude that: 

 The proposed Elizabeth Street trunk storm sewer design is satisfactory under both 

interim and ultimate conditions for the 100 year storm event. 

 100 year overland flow depths along Elizabeth Street are considered to be 

acceptable and within City standards. 

 The proposed trunk storm sewer and associated works (Elizabeth Street flow 

splitter in particular) should assist in greatly reducing inflows to the PDI lands and 

associated flooding impacts. 

 The proposed interim outlet for the Elizabeth Street trunk storm sewer will result in 

temporary peak flow increases to the lower sections of Hadati Creek; the results 

of the initial hydraulic assessment indicate that additional flooding would only be 

expected for the 25 and 100 year storm events, and that the associated impact is 

minor (would likely not impact upon any buildings).  Further discussion with GRCA 

staff is however considered warranted. 

We would recommend that: 

 Construction of the proposed Elizabeth Street works proceed, subject to additional 

input from the City of Guelph, GRCA, and MOECC 

 The City of Guelph proceed with the detailed design and construction of the 

proposed flow splitter at 292 Elizabeth Street in parallel with the works along 

Elizabeth Street (flow splitter should only be implemented once all works along 

Elizabeth Street are in place). 

 The City of Guelph should also proceed with the detailed design of the additional 

works to be considered under ultimate conditions, including: 

o Ward One SWM Facility 

o Victoria Road reconstruction (including new storm sewer and additional inlet 

capacity)

o Re-directed trunk storm sewer along Industrial Avenue to new outlet to 

Clythe Creek (which may potentially include water quality treatment at the 

outlet)

We trust the foregoing to be satisfactory.  Please do not hesitate to contact our office 

should you wish to discuss further. 
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Yours truly, 

Amec Foster Wheeler Environment & Infrastructure 

a division of Amec Foster Wheeler Americas Limited 

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

 Project Engineer      Associate 

MJS/SC/ll 
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Amec Foster Wheeler Environment & Infrastructure 
A division of Amec Foster Wheeler Americas Limited 

P:\Work\TP112088\corr\Let\15-04-17 GRCA-JWagler.docx

E-mailed:  jwagler@grandriver.ca 

Dear Sir: 

RE:  Elizabeth Street Reconstruction – Hydrologic and Hydraulic Analysis 

1. Introduction 

Further to the Grand River Conservation Authority’s (GRCA) letter of March 24 2015 and 

subsequent e-mail correspondence of April 15 2015, we have completed an additional 

assessment of the simulated impacts to Hadati Creek from the construction of the proposed 

trunk storm sewer along Elizabeth Street in the City of Guelph.   

As documented in our March 2015 report submission, Amec Foster Wheeler originally 

considered three land use scenarios:  existing conditions, interim conditions, and ultimate 

conditions.  Interim conditions included the proposed trunk storm sewer construction on 

Elizabeth Street (which would intercept the existing storm sewer on Victoria Road north of 

Elizabeth Street, and the existing storm sewer on Elizabeth Street west of Victoria Road, which 

both currently outlet to the Reformatory Ditch via Victoria Road) with an interim outlet to Hadati 

Creek just east of Industrial Avenue.  In addition, interim conditions also included the proposed 

construction of a flow splitter at 292 Elizabeth Street, to divert a portion of the flows from the 

existing trunk storm sewer north of 292 Elizabeth Street (which currently drains through the PDI 

lands and ultimately into the trunk storm sewer on Victoria Road which drains south to Clythe 

Creek) into the new trunk storm sewer on Elizabeth Street (and ultimately into Hadati Creek).  

The implementation of the flow splitter is intended to address the ongoing flooding concerns 

within the PDI lands; however the re-direction of flows from the splitter box understandably 

results in a simulated increase in flows to Hadati Creek. 

As per the GRCA’s letter of March 24 2015, and subsequent e-mail correspondence, it is 

understood that while GRCA’s engineering staff have no concerns with this scenario, ecology 

staff have expressed concerns with respect to the potential impact of this interim flow increase to 

the downstream fisheries community within Hadati Creek (and potentially Clythe Creek).  GRCA 

staff had requested an Environmental Impact Study (EIS) to specifically address this concern, 

prior to issuing a permit for the proposed reconstruction of Elizabeth Street. 

April 17, 2015 

Our file:  TP112088 

Grand River Conservation Authority 

400 Clyde Road 

Cambridge, ON  N1R 5W6 

ATTENTION:  Mr. Jason Wagler, MCIP, RPP 
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In order to facilitate the reconstruction of Elizabeth Street and to address the GRCA’s concern of 

increased flows to Hadati Creek (and potentially Clythe Creek), it has been recommended that 

the implementation of the proposed flow splitter at 292 Elizabeth Street be delayed.  Under this 

revised interim scenario, flows would be expected to be largely consistent with existing 

conditions.  The main difference would be that the trunk storm sewer on Victoria north of 

Elizabeth street would now be collected by the Elizabeth Street storm sewer, rather than draining 

through the reformatory ditch (although the ultimate outlet, Hadati Creek, would remain 

unchanged).  Nonetheless, additional modelling of this revised interim scenario has been 

undertaken (as documented within this correspondence) to confirm the simulated potential 

impact.

As part of the City’s forthcoming York Road Class Environmental Assessment (EA) Update, the 

City is proposing to address all of the potential impacts to Clythe Creek and Hadati Creek due to 

the future reconstruction of York Road (as well as the proposed ultimate re-direction of the 

Elizabeth Street storm sewer down Industrial Avenue to Clythe Creek).  This work is scheduled 

to commence in 2015.  As part of this study, the City has suggested including the impact of the 

flow splitter at 292 Elizabeth Street to the fisheries community along Hadati Creek and Clythe 

Creek.  This would then satisfy the GRCA’s request for further study of the impact of the 

proposed flow splitter; this study would need to be completed and approved by the GRCA before 

the City proceeds with the detailed design and construction of the flow splitter.  However, this 

should allow the proposed reconstruction of Elizabeth Street to proceed in the meantime, 

assuming that the simulated impact to Hadati Creek under the revised interim scenario is 

minimal, as is expected. 

The GRCA has confirmed that they are satisfied with this proposed course of action, and with 

deferring the additional analyses of the impact of the proposed flow splitter to the York Road 

Class EA update (ref. personal communication Wagler-Senior, April 15 2015), subject to 

undertaking a review of the revised analyses. 

2. Revised Hydrologic/Hydraulic Modelling Results 

The hydrologic/hydraulic modelling (PCSWMM) developed as part of our March 2015 report 

submission, has again been used.  The originally developed interim conditions scenario has 

been modified as previously described; namely the proposed flow splitter at 292 Elizabeth Street 

has been removed from the modelling, and the existing storm sewer layout in this area re-

instated into the modelling.  This revised interim conditions scenario model has been executed 

for the 2 through 100-year storm events, using the previously developed 24-hour Chicago design 

storms.  The resulting simulated peak flows are presented in Table 1, for the same locations of 

interest referenced in our March 2015 report submission. 



Grand River Conservation Authority 
April 17, 2015 

Page 3 of 9 

Table 1:  Simulated Peak Flow Summary (m3/s)
Revised interim Conditions (Elizabeth Street Reconstruction in place, no flow splitter at 292 Elizabeth Street) 

Location 
Reference 

Node

24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 4.51 4.97 5.31 5.61 5.98 6.36 

2 Inflow to PDI Lands 4.59 5.05 5.43 5.81 5.83 5.86 

3 Outflow from PDI Lands 4.03 4.20 4.31 4.38 4.41 4.47 

4
Elizabeth Street Trunk at  

Upstream limit 
0.06 

(0.01) 
0.12 

(0.03) 
0.18 

(0.04) 
0.25 

(0.06) 
0.31 

(0.08) 
0.37 

(0.10) 

5
Elizabeth Street Trunk  
east of Victoria Road 

0.87 
(0.02) 

1.38 
(0.03) 

1.77 
(0.03) 

2.09 
(0.12) 

2.46 
(0.22) 

3.04 
(0.34) 

6
Outflow from Elizabeth Street to 

Hadati Creek (not including 
reformatory ditch) 

1.31 
(0.01) 

2.14 
(0.02) 

2.91 
(0.03) 

3.57 
(0.05) 

4.17 
(0.06) 

4.78 
(0.08) 

7 Inflow to Reformatory Ditch 1.11 1.46 1.73 2.16 2.20 2.49 

8 Outflow from Reformatory Ditch 1.032. 1.432. 1.73 2.052. 2.172. 2.222.

9

Total Discharge to  
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

1.52 2.59 3.59 4.90 5.74 6.73 

10 
Flow to Industrial Avenue 

(Clythe Creek) 
0

(0.02) 
0

(0.03) 
0

(0.05) 
0

(0.08) 
0

(0.10) 
0

(0.13) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm
Storm Sewer 

3.07 3.09 3.09 3.11 3.11 3.11 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are minor system 

flows (storm sewer). 

2. Decrease in simulated peak flows (as compared to upstream) is considered attributable to flow routing 

effects, as well as backwater influence of trunk storm sewer and Hadati Creek. 

In order to better assess the changes in flows due to the proposed reconstruction along 

Elizabeth Street, the differences between the simulated peak flows under the modified interim 

conditions (Table 1), and existing conditions (Table 3.2 from the March 2015 report submission) 

have been calculated; the results are presented in Table 2.  Negative values indicate decreases 

in peak flows (as compared to existing conditions), while positive values indicate increases in 

peak flows (as compared to existing conditions). 
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Table 2:  Simulated Difference in Peak Flows (m3/s) between Existing and Revised interim Conditions 

Location 
Reference 

Node

24-Hour Chicago Distribution 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

1 Trunk storm sewer at GJR 0 0 -0.01 0 0 0 

2 Inflow to PDI Lands 0 -0.12 -0.01 0 0 0 

3 Outflow from PDI Lands -0.02 +0.11 -0.05 -0.03 -0.04 -0.02 

4
Elizabeth Street Trunk at  

Upstream limit 
+0.02 

(0)
+0.03 

(0)
+0.01 

(0)
+0.06 

(0)
+0.14 

(0)
+0.13 
(-0.01) 

5
Elizabeth Street Trunk  
east of Victoria Road 

+0.84 
(-0.02) 

+1.33 
(-0.05) 

+1.71 
(-0.11) 

+1.99 
(-0.14) 

+2.32 
(-0.32) 

+2.88 
(-0.41) 

6
Outflow from Elizabeth Street to  

Hadati Creek 
+0.82 
(-0.02) 

+1.35 
(-0.04) 

+1.84 
(-0.08) 

+2.43 
(-0.17) 

+2.98 
(-0.33) 

+3.57 
(-0.48) 

7 Inflow to Reformatory Ditch -0.27 -0.89 -1.25 -1.32 -1.62 -1.75 

8 Outflow from Reformatory Ditch -0.28 -0.62 -1.09 -1.44 -1.83 -2.35 

9

Total Discharge to  
Hadati Creek at  

Elizabeth Street and  
Industrial Avenue 

+0.12 +0.16 +0.20 +0.48 +0.68 +1.07 

10 
Flow to Industrial Avenue 

(Clythe Creek) 
0

(-0.02) 
0

(-0.06) 
0

(-0.12) 
0

(-0.28) 
0

(-0.53) 
0

(-0.78) 

11 
Discharge to Clythe Creek  

from Existing 1650 mm
Storm Sewer 

0 0 -0.01 0 0 -0.01 

1. Where relevant, bracketed values indicate major system (overland) flows, preceding values are minor system 

flows (storm sewer). 

As evident from the results presented in Table 2, peak flows would be expected to increase 

along Elizabeth Street, due to the re-direction of the existing storm sewers along Elizabeth Street 

(west of Victoria Road) and Victoria Road (north of Elizabeth Street) into the proposed trunk 

storm sewer.  In parallel with this, peak flows would be expected to decrease to the reformatory 

ditch due to the proposed re-direction.  The net impact of the proposed re-construction along 

Elizabeth Street is evident at location 9 (total discharge to Hadati Creek).  Minor peak flow 

increases are evident, between 0.12 m3/s for the 2-year event, to 1.07 m3/s for the 100-year 

event.  Although all flows are still being directed to the same location under proposed interim 

conditions (i.e. to Hadati Creek), flow routing patterns are changed.  It is considered that this 

simulated peak flow increase is due primarily to the re-direction of flows away from the 

reformatory ditch (with a longer flow path, and higher channel roughness) to the proposed 

Elizabeth Street storm sewer (shorter flow path, lower conduit roughness).  The simulated peak 

flow increases vary by return period with more minor increases (between 5.9 and 8.6%) 

indicated for less formative more frequent storm events (2 through 10-year storm events).  

Larger simulated increases are indicated for more formative, less frequent storm events, with 

increases of between 10.9% and 18.9% for the 25 through 100-year storm events.  However 

given the GRCA’s particular concern with respect to impacts to the fisheries community, it is 

considered the impact to more frequent storm events would be of greater concern.  As noted, 

under more frequent storm events, the simulated impact to peak flows is considered nominal 

(less than 10%).  The duration of the simulated increase would also be considered nominal.  

From an engineering perspective, it should again be noted that GRCA engineering staff 

expressed no concerns with the previous summation of interim conditions, which included much 
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more substantial simulated flow increases to Hadati Creek, due to the implementation of the 

proposed flow splitter box at 292 Elizabeth Street. 

3. Updated Assessment of Potential Hydraulic Impact to Hadati Creek 

In order to assess the impact of the nominal simulated peak flow increases presented in the 

previous section, an updated hydraulic assessment has also been conducted.  The approach 

summarized in the March 2015 report has again been employed.  Namely, the simulated peak 

flow increases to Hadati Creek under revised interim conditions (as presented in Table 2) have 

been added to the current simulated peak flow values within the approved HEC-2 hydraulic 

modelling for Hadati Creek.  This is considered to be a conservative approach, as this does not 

account for the influences of hydrologic timing (i.e. peak flow timing from the upstream section of 

Hadati Creek as compared to the peak flow timing from the proposed trunk storm sewer along 

Elizabeth Street and the reformatory ditch).  The resulting revised peak flow rates using this 

conservative approach are presented in Table 3.  Note that due to the storm events simulated as 

part of the original HEC-2 modelling, results are only possible for the 5, 25, and 100-year storm 

events (i.e. the 2, 10, and 50-year storm events were not originally included in the hydraulic 

modelling).

Table 3:  Revised Interim Conditions Estimated Peak Flows (m3/s) for Hadati Creek 

Location

Simulated Peak Flow (m3/s) for Specified Land Use 

5 year 25 year 100 year 

Existing 
Revised
Interim

Existing 
Revised
Interim

Existing 
Revised
Interim

D/S of Elizabeth Street 10.5 10.7 15.7 16.2 18.4 19.5 

D/S of Beaumont Crescent 12.8 13.0 18.5 19.0 22.6 22.7 

D/S of York Road 12.9 13.1 18.7 19.2 22.9 24.0 

Outflow to Clythe Creek  
(Eramosa River) 

12.9 13.1 18.7 19.2 22.9 24.0 

The flows presented in Table 3 have been inputted into the revised HEC-2 model, and the 

revised water surface elevations simulated.  Table 4 presents the resulting simulated water 

surface elevations under both existing and revised interim conditions; Table 5 presents the 

corresponding simulated top width (i.e. floodplain extents) under the same conditions.  Refer to 

the March 2015 report (Appendix A) for the original cross-section locations.  Stations range from 

0 (outlet to Clythe Creek) to 495 (downstream side of the GJR tracks).  Station 235 represents 

the downstream side of Elizabeth Street where the additional flows would be added. 
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Table 4:  Simulated Peak Water Surface Elevation under Existing and Revised interim Conditions 

Cross-Section 

Simulated Peak Water Surface Elevation (m) 

5 year 25 year 100 year 

Exist 
Revised
Interim

Diff Exist 
Revised
Interim

Diff Exist 
Revised
Interim

Diff

0 309.54 309.54 0 309.87 309.87 0 310.12 310.12 0 

26 309.62 309.63 +0.01 309.90 309.90 0 310.14 310.14 0

40 309.98 309.99 +0.01 310.19 310.24 +0.05 310.38 310.48 +0.10 

110 310.32 310.33 +0.01 310.59 310.60 +0.01 310.75 310.81 +0.06 

120 310.51 310.53 +0.02 310.99 311.00 +0.01 310.59 311.23 +0.64 

130 310.84 310.86 +0.02 311.37 311.40 +0.03 311.74 311.56 -0.18

215 311.65 311.66 +0.01 312.11 312.14 +0.03 312.44 312.40 -0.04

235 311.88 311.90 +0.02 312.35 312.38 +0.03 312.72 312.66 -0.06

250 311.88 311.89 +0.01 313.13 313.22 +0.09 313.53 313.52 -0.01

275 312.33 312.35 +0.02 313.35 313.45 +0.10 313.76 313.78 +0.02 

300 312.32 312.34 +0.02 313.34 313.43 +0.09 313.75 313.78 +0.03 

311 312.32 312.34 +0.02 313.34 313.43 +0.09 313.83 313.85 +0.02 

320 313.23 313.23 0 313.81 313.81 0 313.87 313.87 0

360 313.86 313.86 0 314.26 314.26 0 314.33 314.33 0

430 315.38 315.38 0 315.75 315.75 0 315.79 315.79 0

485 316.69 316.69 0 316.97 316.97 0 317.03 317.03 0

495 318.59 318.59 0 319.28 319.28 0 319.45 319.45 0

As evident from the results in Table 4, water surface elevations would be expected to increase 

by a marginal amount under revised interim conditions (as compared to existing conditions). The 

amount of simulated increase varies by storm event, with the 100-year storm event 

demonstrating the highest relative increase. Under the 5-year storm event (the lowest storm 

event assessed, and thus likely the best indicator of the potential impacts to the fisheries 

community), the average simulated increase over the entire section is 0.015 m, to a maximum 

increase of 0.02 m. This simulated increase is considered to be nominal.  A slightly larger 

simulated increase is indicated under the 25-year storm event, with an average increase of 0.05 

m, to a maximum increase of 0.10 m.  Under the 100-year storm event, the average simulated 

increase is 0.06 m, to a maximum increase of 0.64 m at a single cross-section (120).  This 

simulated increase is considered to be a model oscillation or possibly a sensitive location with 

near critical flow, given the corresponding simulated decrease of 0.18 m at the next upstream 

cross-section (130).  If these two cross-sections are omitted, the average simulated increase is 

only 0.015 m (maximum increase of 0.10 m), which is considered attributable to the slight 

decreases in the simulated peak water surface elevation between cross-sections 215 and 250.  

In general, the results suggest that under revised interim conditions (i.e. with the proposed 

Elizabeth Street reconstruction only), there would be only a nominal impact to peak water 

surface elevations within Hadati Creek, particularly for less formative, more frequent storm 

events.
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Table 5:  Simulated Top (Floodplain) Width under Existing and Revised interim Conditions 

Cross-Section 

Simulated Top (Floodplain) Width (m) 

5 year 25 year 100 year 

Exist 
Revised
Interim

Diff Exist 
Revised
Interim

Diff Exist 
Revised
Interim

Diff

0 5.30 5.30 0 5.30 5.30 0 5.30 5.30 0 

26 5.58 5.58 0 5.60 5.61 +0.01 5.63 5.63 0

40 5.15 5.16 +0.01 6.38 6.90 +0.52 8.56 9.72 +1.16 

110 3.22 3.22 0 3.24 3.25 +0.01 3.26 3.26 0

120 3.11 3.11 0 3.15 3.15 0 3.12 3.16 +0.04 

130 3.62 3.62 0 3.67 3.67 0 3.70 3.68 -0.02

215 3.62 3.62 0 3.66 3.66 0 3.69 3.68 -0.01

235 3.64 3.64 0 3.67 3.67 0 3.69 3.68 -0.01

250 3.09 3.09 0 3.17 3.18 +0.01 7.28 6.10 -1.18

275 5.97 6.03 +0.06 25.19 29.75 +4.56 44.81 45.87 +1.06 

300 3.70 3.70 0 3.70 3.70 0 100.52 104.33 +3.81 

311 3.70 3.70 0 3.70 3.70 0 81.03 82.74 +1.71 

320 3.09 3.09 0 38.83 38.41 -0.42 48.08 48.15 +0.07 

360 3.77 3.77 0 14.16 14.17 +0.01 16.74 16.74 0

430 5.02 5.02 0 69.39 69.44 +0.05 85.21 85.23 +0.02 

485 4.68 4.68 0 5.17 5.17 0 5.28 5.28 0

495 1.14 1.14 0 1.20 1.20 0 1.20 1.20 0

The results presented in Table 5 further confirm that the minor simulated increases in water 

surface elevation, would be expected to have a negligible impact on floodplain width, with all of 

the simulated increases being contained by the channel.  For the 5-year storm event (which is 

likely the best indicator of the potential impact to the fisheries community), channel width 

increases are nominal, with an increase of 0.01 m indicated at one cross, section, and 0.06 m at 

another, with no other simulated increases.  For the 25-year and 100-year storm events, 

floodplain width increases are again considered to be nominal, and appear to be contained 

within the channel.  The largest increases are all less than 5 m, with a simulated increase of 4.56 

m indicated for one cross-section for the 25-year storm event, and a simulated increase of 3.81 

m indicated for one cross-section for the 100-year storm event.  Other simulated increases are 

typically less than 1 m, which is considered to be nominal. 

As a further verification, potential changes in the simulated maximum channel velocities under 

the 5-year storm event have also been assessed.  The 5-year storm event is considered to be 

the best available indicator of the potential impact to the fisheries community, given that the 2-

year storm event was not included as part of the currently approved hydraulic modelling for 

Hadati Creek.  The results of this supplemental analysis are presented in Table 6. 
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Table 6:  Simulated Maximum Channel Velocity under Existing and Revised interim Conditions
For the 5-Year Storm Event 

Cross-Section Existing Conditions Revised Interim Conditions Difference 

0 2.34 2.38 +0.04 

26 2.87 2.89 +0.02 

40 2.56 2.57 +0.01 

110 3.07 3.10 +0.03 

120 3.07 3.09 +0.02 

130 2.48 2.48 0

215 2.49 2.50 +0.01 

235 1.96 1.98 +0.02 

250 2.69 2.71 +0.02 

275 0.59 0.58 -0.01

300 0.94 0.92 -0.02

311 0.95 0.93 -0.02

320 2.17 2.17 0

360 2.03 2.03 0

430 1.68 1.68 0

485 1.89 1.89 0

495 3.03 3.03 0

As evident from the results presented in Table 6, only extremely minor increases in channel 

velocity are indicated under revised interim conditions (maximum simulated increase of 0.04 m/s 

at one cross-section, which represents an increase of approximately 1.7%).  As such, the results 

again indicate that the impacts of the proposed reconstruction of Elizabeth Street to Hadati 

Creek are nominal. 

4. Summary 

Based on the foregoing, we would conclude that the overall impact of the proposed 

reconstruction of Elizabeth Street is nominal.  As noted previously, it is understood that the 

GRCA’s primary concern is with respect to the potential impact to the downstream fisheries 

community; where the particular concern would be expected to be more frequent storm events.  

The simulated increases in peak flows under less formative, more frequent storm events (2-10 

year storm events) are considered minor.  Similarly, the simulated hydraulic impact to Hadati 

Creek under the 5-year storm event is also considered to be minor, with an average water 

surface elevation increase of 0.015 m, and a maximum simulated increase in channel velocity of 

0.04 m/s, both of which are considered to be nominal.  Based on the foregoing analyses, we 

recommend that the proposed reconstruction of Elizabeth Street proceed, subject to GRCA 

review and approval. 

As summarized previously, an additional assessment of the potential impact of the simulated 

peak flow increases due to the proposed flow splitter box at 292 Elizabeth Street to the 

downstream fisheries community will be incorporated into the City of Guelph’s forthcoming York 

Road EA Update study.  This study will assess all of the potential impacts to Hadati Creek and 

Clythe Creek from potential future works along York Road and within this area, including the 

proposed flow splitter box, as well as the recommended ultimate re-direction of the Elizabeth 

Street trunk storm sewer south on Industrial Avenue to Clythe Creek, and the potential retrofit of 

the existing pond feature to provide stormwater quality treatment. 
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We trust the foregoing satisfies the GRCA’s requirements.  Please do not hesitate to contact the 

undersigned should you have any further questions or concerns. 

Yours truly, 

Amec Foster Wheeler Environment & Infrastructure 
a division of Amec Foster Wheeler Americas Limited 

Per: Matthew Senior, M.A.Sc., P.Eng.  Per: Steve Chipps, P.Eng. 
 Project Engineer     Associate 

Cc: Andrew Janes, City of Guelph 
 Robert Messier, Grand River Conservation Authority 
 John Palmer, Grand River Conservation Authority 
 Mark Christensen, WalterFedy 

MJS/SC
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Background

Clythe Creek is a small watershed (21 km2) that drains to the Eramosa River on the

east side of the City of Guelph.  The Eramosa River and its tributaries (e.g. Blue Springs 

Creek) have some of the highest quality water and stream habitat in southern Ontario. 

Historical monitoring studies found cold water species in Clythe Creek.  A 1952 field 

survey of fish communities in the Speed Valley found brook trout in Clythe Creek at Highway

7 (York Road) and Watson Road North (GRCA 1953).  As a result, the Ontario Ministry of 

Natural Resources has classified Clythe Creek as coldwater habitat.

Land use in the Clythe Creek watershed is dominated by agriculture.  However, urban 

development is expanding in the lower portion of the watershed.  As a result, the Eramosa-

Blue Springs Watershed Study identified Clythe Creek as the most impacted tributary of the 

Eramosa River.  This is mainly due to channel alteration and erosion, removal of riparian 

vegetation and online ponds and weirs (Beak International et al. 1999).  These types of 

changes typically result in the degradation of water quality, including temperature, which has

negative impacts on aquatic communities in the creek. 

Salmonids, especially brook trout, are often considered indicators of good water 

quality.  Therefore the data collected from this study will be compared to the thermal

preferences of brook trout documented in scientific literature. Although the upper thermal

tolerance of brook trout is commonly known to be approximately 24 C (Ricker 1934, Power 

1980, Grande and Andersen 1991), it has been well documented that their preferred range is 

4 C  to 20 C (Power 1980 and references therein). In order to better understand a brook 

trout’s ability to fully and efficiently utilize its environment, it is necessary to understand that 

neither of these temperature ranges illustrates optimums for specific life stages.  The optimal

range for physical activity, growth and metabolism is 10 C to 19 C (Baldwin 1948, Graham

1949, MacCrimmon and Campbell 1969, Power 1980 and references therein, Dwyer et al 

1983) with trout selecting a preferred range of 15 C to 17 C (Cherry et al. 1975).  Optimal

maximum temperatures to sustain a healthy brook trout population are 18 C to 19 C (Powers 
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1929, Creaser 1930, Ferguson 1958) and they actively avoid areas where temperatures

approach 24 C (Meisner 1990). Critical temperatures further limit available brook trout 

habitat at particular life history stages.  During the summer season, temperatures should not 

exceed 19 C and spawning maximums should not exceed 12 C with the optimum range of 

6 C to 8 C (Hokanson 1973, Witzel and MacCrimmon 1983).  It is well documented that 

temperature affects swimming performance and the overall cost of swimming.  As a result, 

increases in temperature lead to increases in critical swimming velocity (Heggenes and 

Traaen 1988, Tang and Boisclair 1995).

This study investigates the temperature profiles of Clythe Creek to assess its current

temperature regimes.  In addition, the temperature profiles derived from the data will be 

utilized to identify future rehabilitation projects.  The goal of this study is expand the 

monitoring program initiated in 2006 and to provide information for the restoration and 

maintenance of cold water habitats in Clythe Creek. 
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Methods

Temperature data loggers (Hobo Water Temp Pro loggers produced by Onset 

Computer Corporation) were launched at 17 sites in Clythe Creek, Blue Springs Creek and the 

Eramosa River.  The locations of the monitoring sites are illustrated in Figure 1.  For data 

analysis, sites are labelled by their stream and site number (C = Clythe Creek, E = Eramosa,

BS = Blue Springs).  Site C18 was located in the outflow of a stormwater management pond 

which drains directly into Clythe Creek. 

Water temperature data were collected at 30 minute intervals.  These data were compiled

using Microsoft Excel to create seamless seasonal temperature plots for each location within 

the tributary.  Data were summarized and daily averages, maximums, minimums and 

temperature ranges were plotted for each sampling location and compared among sampling

sites.  Additionally, longitudinal trends were compared among years and stream classification 

was identified using a method outlined by Stoneman and Jones (1996).  Trimean average and 

maximum temperatures were calculated weekly to identify potential sustained temperature

trends.  These trends account for the degree of temperature variability within the system

during the course of a week and may be more indicative of the actual temperature stress felt 

by aquatic organisms within the system.  Baldwin (Hansen 2001) showed that a Trimean

maximum of 22 C correlates to an overall maximum of 25.6 C, well over brook and brown 

trout tolerances.
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Figure 1: Study Site – Clythe Creek temperature monitoring locations (locations are approximate).
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Data and Results 

Of the 17 logger launched, 14 were retrieved and successfully downloaded.  Water

temperatures were captured from May 30 to November 21, 2007.  Sites 14, 6 and 20 were 

either lost or were not retrievable due to water level changes.  A cursory review of data 

collected revealed profiles consistent with air and not water temperatures for a portion of the 

monitoring period, at some sites.  As a result data from sites C13, C18, C5, C15 and BS21 

was removed prior to analysis.

For the period spanning July and August, summary data for Clythe Creek display 

optimal average, maximum and minimum temperatures for trout in its upper reaches, sites C7 

and C1 (Figure 2).  Sites C2 through E20 display average maximum temperatures above 

optimum, but most C2, C12, C4, C13, C18, C5 and C16, display minimum temperatures with 

the optimum range (Figure 2).  Interestingly, temperatures generally rise from site C7 to C13 

but fall at site C12 and again at C5 before rising significantly at site C15 (Figure 2).  Sites in 

the Eramosa River (E17 and E20) display relatively high temperatures outside of the optimal

range for brook trout.  The most significant temperature difference exists between sites C1 

and C2 (Figure 2).  The single site in Blue Springs Creek (BS21) displays temperatures well 

within the optimum for brook trout (Figure 2). 

Detailed daily temperatures reveal the highest maximum daily temperature recorded in

Clythe Creek surpassed 30ºC at site C2 at the end of June and at sites C4 and C13 at the 

beginning of August (Figure 3).  Sites C15 and E16 also showed high daily temperatures and 

peaked at 29ºC and 28ºC respectively (Figure 4).  Sites Site C7 maintained maximum daily 

temperatures below 16ºC for the entire sampling period (Figure 3).  Sites C7, C1 and BS21 

were the only sites that did not reach lethal temperatures for book trout (Figures 3 and 4).  All 

sites, except for C7 and C1, maintained maximum daily temperatures between 15º and 32º C

from May to the beginning of October, with most surpassing 25 ºC frequently (Figures 3 and 

4).
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Minimum daily temperatures for sites C3, C18, C16, E17 and E20 are often at or 

above 20ºC (Figures 5 and 6).  Sites C2, C12, C4, C13 and C5 display minimum daily 

temperatures that reach 20ºC but do not sustain these high temperatures (Figures 5 and 6). 

Sites C7, C1 and BS2 never reach a minimum temperature of 20ºC.

The average daily temperatures for sites C7, C1 and BS21 are consistently below 20ºC

for the entire sampling period (Figures 7 and 8).  All other sites exceed 20ºC, with sites C2,

C18, C16 and E17 reaching or exceeding 25ºC for short periods of time (Figures 7 and 8). 

Maximum, minimum and average daily temperatures show a decreasing trend for all sites

from mid-September to the end of November (Figures 3, 4, 5, 6, 7, and 8).  The single most

significant difference in temperature between neighbouring sites was observed between C1 

and C2 (Figures 3, 5, and 7).  Site C18 (stormwater management pond outflow) displays the 

greatest degree of variability, relatively hot in June and August, but cooler in July (Figures 4, 

6 and 8). 

The highest daily range and daily average hourly rate of change in temperature was 

recorded at sites C4, C13 and C18 (Figures 9 and 10).  Sites C7 and C3 showed consistently 

the least amount of variation in daily average hourly rate of change in temperature (Figures 9 

and 10).  The greatest variability in range and rate of change was observed at C18 (Figures 9 

and 10). 

According to the stream classification developed by Stoneman and Jones (1996), 

Figure 14 shows that sites C1 and C7 are classified as cold water.  However, the remaining

temperature monitoring sites show that Clythe Creek is classified as cool to warm water due 

to overlap between warm and cool water classifications for most sites (Figure 11).  E17

displays a warm water classification, while E20 is mixed warm-cool (Figure 11).  BS21 

displays a cool to cold water classification (Figure 11). 

The longitudinal profile for Clythe Creek indicates that water temperatures generally 

increase from C7 to C3 but minimum temperatures decrease from C7 to C1 (Figure 12).

Average, minimum and absolute minimum temperatures also decrease from C3 to C4, while 
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maximums and absolute maximums increase (Figure 12).  An increase from C4 to C13 is 

followed by a decrease to C18 and a narrowing of range to C5 (Figure 12).  Temperature

increases again to C15 before one final decrease to C16 (Figure 12).  The most significant 

increase in temperature is between sites is between C1 and C2 (Figure 12).  Data from 2006 

(Todd and D’Amelio 2006) show that average, minimum and absolute minimums are lower in 

2007, whereas maximums and absolute maximums show no consistent trends in comparison 

with 2007 (Figure 12). 

Trimean averages at C2, C3, C18, C15, C16 and E17 surpass the 22ºC maximum for 

brief periods (Figure 13).  All other sites remain below the maximum (Figure 13).  Trimean

maximums above 22ºC were observed at all sites with the exception of C7, C1 and BS21 

(Figure 14).

Sites C3, C18 and C2 showed the greatest numbers of days where temperatures were 

greater than or equal to 20ºC for a 24h period with a total of 14, 13 and 9 days respectively 

(Figure 15).  Sites C1, C7 and BS21 did not experience any days where temperatures were 

greater than or equal to 20ºC for a 24h period (Figure 15).
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change were calculated for July and August. 
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Figure 3: Maximum daily temperature for Clythe Creek (sites C7 to C13 are listed upstream to
downstream).
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Figure 4: Maximum daily temperature for Clythe Creek (sites C18 to BS21 are listed upstream to
downstream).
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Figure 5: Minimum daily temperature for Clythe Creek (sites C7 to C13 are listed upstream to
downstream).
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Figure 6: Minimum daily temperature for Clythe Creek (sites C18 to BS21 are listed upstream to
downstream).
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Figure 7: Average daily temperature for Clythe Creek (sites C7 to C13 are listed upstream to
downstream).
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Figure 8: Average daily temperature for Clythe Creek (sites C18 to BS21 are listed upstream to 
downstream).
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Figure 9: Daily range in temperature at all sites. 
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Figure 10: Average hourly rate of change in temperature per day at all sites
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Figure 13: Trimean average temperature for Clythe Creek (sites are listed upstream to 
downstream).  The red line marks 22ºC.
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Figure 14: Trimean maximum temperature for Clythe Creek (sites are listed upstream to 
downstream).  The red line marks 22ºC.
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Implications

There is a great deal of variability in temperature trends throughout the length of 

Clythe Creek.  This is likely due to the large number of online ponds combined with multiple

areas of groundwater seepage.  The most significant increase in water temperatures is between 

site C1 to site C2. This is likely due to the online pond created by a weir located at Jones 

Baseline.  Water temperatures decrease between Jones Baseline (C2) and Watson Road North 

(C4), likely as a result of groundwater inputs, which is consistent with observations of

numerous groundwater seeps in this reach of the creek in 2006.  The effects of the warm

water from the storm water management pond (C18) on minimum temperatures of the creek is

seasonal.  However, the degree of cooling in this area (between C13 and C5) could be greater 

if not for the effects of the stormwater management pond. 

The presence of groundwater inputs in the upper reaches of Clythe Creek provide

great potential for coldwater restoration.  With the removal of the impoundment upstream of 

Jones Baseline, the increase in water flow combined with coldwater inputs will likely mitigate

general warming of the system allowing this creek to be cooled from top to bottom.  This 

mitigation could potentially return this creek to a coldwater classification capable of 

sustaining brook trout. 

It is strongly recommended that an attempt is made to contact landowners and 

neighbours of Clythe Creek and discuss the implications of online ponds and the benefits of 

removal.  Mitigation of these impoundments should be prioritized with impoundments further 

upstream holding the highest priority.  Monitoring of any physical changes to the creek will 

aid in our understanding of the degree of benefit to this system and will further aid in the 

understanding of temperature regimes downstream. 

It is recommended that water quality (chemistry) information at strategic locations be 

collected to help assess the influence of land use activities, specifically, the impacts of storm

water management ponds in the developing lower portion of the watershed.  Measurements

should include variables such as turbidity, conductivity, pH and dissolved oxygen. 
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Based on these data it would be beneficial to survey the fish community composition

in selected sections of the creek to identify any remnant coldwater communities.  Anicdotal

evidence from preliminary surveying by the Speed Valley Chapter of Trout Unlimited Canada

in 2007 revealed the presence of central mudminnow, pearl dace, brook stickleback, northern

redbelly dace and sculpin in Clythe Creek.  Brook stickleback and sculpin are commonly 

found in the same habitats as brook trout and can be considered indicators of aquatic health. 

Future surveys should include reaches upstream of Wellington Road 29 and between

Highway 7 and Watson Road North. These are the most likely areas to support remnant

populations of coldwater species such as brook trout and these results should be compared to 

historical surveys to assess changes in community composition.

Clythe Creek holds great potential for restoration.  The available groundwater and 

gradient allow for cooling downstream which will mitigate some of the warming caused by 

impoundments.  Increasing water flow by removing impoundments will increase this 

mitigation potentially creating coldwater habitats.
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Appendix A Individual Site Data
Displaying Daily Average & Minimum/Maximum Temperatures
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From: Arun.Hindupur@guelph.ca
Sent: December-01-15 10:33 AM
To: Senior, Matt; Chipps, Steve
Subject: FW: York Road Environmental Design Study
Attachments: Clythe Creek.jpg

From: McKenna, Tara (MNRF) [mailto:Tara.McKenna@ontario.ca]  
Sent: December 1, 2015 10:22 AM 
To: Arun Hindupur 
Cc: Thompson, Melinda (MNRF); Timmerman, Art (MNRF) 
Subject: RE: York Road Environmental Design Study 

Hi Arun, 

The previous figure provided by Art Timmerman was his interpretation of where the weirs appear to 
be from the aerial imagery. We do not have a shape file associated with that information. 

I have attached an additional figure with this email, and the green dots represent locations where fish 
and/or fish habitat information has been collected in the past. The consultant or yourself can make 
arrangements with Art (copied on this email) to look at the data in more detail in our office at 1 Stone 
Road West in Guelph.

Art informed me that the Speed River chapter of Trout Unlimited Canada has also collected a lot of 
data from the area recently and we recommend that you consult with them to request that 
information.

Kind regards, 

Tara

Tara McKenna, M.Pl.
District Planner 
Ministry of Natural Resources and Forestry, Guelph District 
1 Stone Road West 
Guelph ON, N1G 4Y2 
(P) 519-826-4912 
(F) 519-826-4929 
email: tara.mckenna@ontario.ca

From: Arun.Hindupur@guelph.ca [mailto:Arun.Hindupur@guelph.ca]
Sent: November-30-15 12:57 PM 
To: Thompson, Melinda (MNRF); McKenna, Tara (MNRF) 
Cc: steve.chipps@amecfw.com; matt.senior@amecfw.com
Subject: RE: York Road Environmental Design Study 

Hi Melinda,
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Thanks for the information you had previously sent. In discussions with the GRCA, it appears they have a copy of a 2001
Inspection report from Guelph MNRF on various reaches of the Clythe Creek. Would you happen to provide us with a
copy of that report as well?

Also, the attached figure which was previously sent by MNRF appears to show weirs/fish barriers. Would you be able to
provide this information in shapefile format?

Thanks,
Arun

From: Thompson, Melinda (MNRF) [mailto:Melinda.Thompson@ontario.ca]
Sent: November 25, 2015 1:51 PM 
To: Arun Hindupur; McKenna, Tara (MNRF) 
Cc: steve.chipps@amecfw.com; matt.senior@amecfw.com
Subject: RE: York Road Environmental Design Study 

Please see the attached. 

Melinda 

MELINDA J. THOMPSON

MANAGEMENT BIOLOGIST | ONTARIO MINISTRY of NATURAL RESOURCES and FORESTRY | GUELPH DISTRICT OFFICE
1 Stone Road West, Guelph, Ontario, N1G 4Y2 | 519.826.6543 | melinda.thompson@ontario.ca

Learn more about Ontario's Species at Risk

From: Arun.Hindupur@guelph.ca [mailto:Arun.Hindupur@guelph.ca]
Sent: November 25, 2015 1:49 PM 
To: McKenna, Tara (MNRF) 
Cc: Thompson, Melinda (MNRF); steve.chipps@amecfw.com; matt.senior@amecfw.com
Subject: RE: York Road Environmental Design Study 

Thanks Tara. That would be great.

From: McKenna, Tara (MNRF) [mailto:Tara.McKenna@ontario.ca]
Sent: November 25, 2015 1:17 PM 
To: Arun Hindupur 
Cc: Thompson, Melinda (MNRF) 
Subject: RE: York Road Environmental Design Study 

Hi Arun, 

MNRF staff received a similar information request for this project from Dougan and Associates, and a 
response was provided to them this morning. If you would like, we can send you a copy of the letter. 

Regards,

Tara

Tara McKenna, M.Pl.
District Planner 
Ministry of Natural Resources and Forestry, Guelph District 
1 Stone Road West 
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Guelph ON, N1G 4Y2 
(P) 519-826-4912 
(F) 519-826-4929 
email: tara.mckenna@ontario.ca

From: Arun.Hindupur@guelph.ca [mailto:Arun.Hindupur@guelph.ca]
Sent: November-25-15 9:30 AM 
To: McKenna, Tara (MNRF) 
Cc: steve.chipps@amecfw.com; matt.senior@amecfw.com
Subject: RE: York Road Environmental Design Study 

Hi Tara,

In addition to the jpg file you provided, would you happen to have any more information which may be relevant to this
study area? Was something along the lines of ecological mapping for the area or perhaps field monitoring, including
temperature data collection or electrofishing?

Thanks,
Arun

From: Arun Hindupur  
Sent: November 10, 2015 8:49 AM 
To: 'McKenna, Tara (MNRF)' 
Cc: Chipps, Steve (steve.chipps@amecfw.com); Senior, Matt (matt.senior@amecfw.com)
Subject: RE: York Road Environmental Design Study 

Hi Tara,

Thanks for your comments. The project team will take them into consideration and be in touch if there are any
additional questions.

Regards,
Arun

Arun Hindupur, M.Sc., P.Eng. | Infrastructure Planning Engineer 
Engineering Services | Engineering and Capital Infrastructure Services
City of Guelph

T 519-822-1260 x 2282 | F  519-822-6194
E arun.hindupur@guelph.ca

guelph.ca

From: McKenna, Tara (MNRF) [mailto:Tara.McKenna@ontario.ca]
Sent: November 9, 2015 4:13 PM 
To: Arun Hindupur 
Cc: Timmerman, Art (MNRF); Whalen, Rose (MNRF) 
Subject: RE: York Road Environmental Design Study 

Hi Arun, 
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MNRF staff have reviewed the York Road Class Environmental Assessment Report and Terms of 
Reference for the environmental design study. Please find MNRF comments below: 

 Where the dam/weir decommissioning or partial decommissioning is being proposed, Lands and 
Rivers Improvement Act (LRIA) approval may be required. MNRF staff require more detailed 
information on the proposal to provide specific direction in this regard.  

 The relocation or channelization of the creek does not require LRIA approval as this is the 
jurisdiction of the Grand River Conservation Authority for approvals at this location. 

 The following bullet points come directly from the Grand River Fisheries management plan: 
o “The fish community objective for Clythe Creek is a coldwater fish community in areas 

where geological and biophysical characteristics are present and habitat exists or has been 
rehabilitated.” (Pg. 78)

o “Management Strategies for Clythe Creek include:  work with owners of dams and 
impoundments to eliminate or reduce the impacts of these features on downstream fish 
populations and fish habitat, consider modifications to remove existing barriers to fish 
passage, rehabilitate degraded habitat to restore functional system” (Pg. 78-79) 

MNRF staff recommend incorporating these objectives and management strategies into the 
relocation design for Clythe Creek. 

 Based on information in the Terms of Reference, MNRF staff have marked on the attached map 
the approximate location of the 135m stretch of the Clythe Creek which is recommended to be 
relocated for the proposed road widening.

o MNRF staff note that there appears to be 3 weirs within the 135m stretch of creek to be 
relocated, whereas only 2 weirs are proposed to be removed for the relocation of the creek. 
MNRF would appreciate clarification on whether or not the 3rd weir is being considered for 
removal to improve fish passage.

o Also within this stretch of Clythe Creek is a tributary that enters from the east (see attached 
map). This tributary discharges cold water to the creek, and MNRF recommends that this 
tributary be considered in the relocation design for Clythe Creek. 

o Downstream (to the southwest) of this reach all the way to Hadati Creek, Clythe Creek 
appears to be just as close to the existing York Road as the creek is within the 135m 
stretch. Will this downstream area be impacted by the proposed widening of York 
Road? This section contains additional weirs that not only impact fish movement in the 
creek but they also impound the creek, causing widening which in turn elevates the water 
temperature of the creek.

 Within this downstream reach there is a lack of riparian vegetation, and as such, 
MNRF staff recommend considering opportunities for riparian planting in this area to 
improve fish habitat.

Should you have any questions or require any clarification on the above comments, please do not 
hesitate to contact me. 

Kind regards, 

Tara

Tara McKenna, M.Pl.
District Planner 
Ministry of Natural Resources and Forestry, Guelph District 
1 Stone Road West 
Guelph ON, N1G 4Y2 
(P) 519-826-4912 
(F) 519-826-4929 
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email: tara.mckenna@ontario.ca

From: Arun.Hindupur@guelph.ca [mailto:Arun.Hindupur@guelph.ca]
Sent: October-28-15 9:52 AM 
To: McKenna, Tara (MNRF) 
Cc: steve.chipps@amecfw.com; matt.senior@amecfw.com
Subject: RE: York Road Environmental Design Study 

Hi Tara,

The main objective of the current study is to determine a creek design/realignment in order to accommodate the
widening of York Rd. from 2 to 4 lanes. We are aware of the weir structures along different reaches of the creek and
that they pose a barrier to fish passage. However, these weir features have cultural heritage significance so it’s not
necessarily as simple as removing them completely. The ultimate creek/channel design as to balance hydrology and
hydraulic considerations as well as natural heritage features (groundwater/surface water interactions, fish passage, etc.)
and cultural heritage aspects (weirs).

Nothing has been proposed as of yet as we have just started the study. The project team is planning on engaging all
affected stakeholders (GRCA, MOECC, Infrastructure Ontario, etc.) including the MNRF at the beginning of the study in
order to determine what considerations should be taken into account when considering a new channel
design/realignment. Once that information is provided, the project team will evaluate various design alternatives and
ask the impacted stakeholders to provide input in order to inform the preferred final design.

Please feel free to contact me if you have any questions.

Thanks,
Arun

Arun Hindupur, M.Sc., P.Eng. | Infrastructure Planning Engineer 
Engineering Services | Engineering and Capital Infrastructure Services
City of Guelph

T 519-822-1260 x 2282 | F  519-822-6194
E arun.hindupur@guelph.ca

guelph.ca

From: McKenna, Tara (MNRF) [mailto:Tara.McKenna@ontario.ca]
Sent: October 27, 2015 4:26 PM 
To: Arun Hindupur 
Subject: RE: York Road Environmental Design Study 

Hi Arun, 

I have a some areas for clarification based on the information you sent me previously. On page 16 of 
the EA report, Section 5.7 notes the removal of two weirs which are a barrier to fish passage. Is the 
proposal still to remove only the 2 weirs? It is MNRF’s understanding that there are 10+ weirs along 
Clythe Creek in this area, and staff would appreciate a better understanding of the number and 
location of the weirs proposed in the relocation of the creek.
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Would you be able to send any preliminary figures, maps, or images of the potential relocation 
options for Clythe Creek? This would help give MNRF staff a better understanding of the works 
proposed, and potential impacts to the creek. 

How will the flow of the creek be controlled with the removal of the weirs? 

Looking forward to your response. Thank you kindly, 

Tara

Tara McKenna, M.Pl.
District Planner 
Ministry of Natural Resources and Forestry, Guelph District 
1 Stone Road West 
Guelph ON, N1G 4Y2 
(P) 519-826-4912 
(F) 519-826-4929 
email: tara.mckenna@ontario.ca

From: Arun.Hindupur@guelph.ca [mailto:Arun.Hindupur@guelph.ca]
Sent: October-21-15 1:28 PM 
To: McKenna, Tara (MNRF) 
Subject: RE: York Road Environmental Design Study 

Hi Tara,

Hope all is well. We will be having a project meeting next Friday morning here at the City with our consultants. If you’re
available Friday afternoon, perhaps we can come to your office and discuss any of the MNRF’s concerns with respect to
this study?

Thanks,
Arun

From: Arun Hindupur  
Sent: October 19, 2015 11:13 AM 
To: 'tara.mckenna@ontario.ca' 
Cc: Chipps, Steve (steve.chipps@amecfw.com); Senior, Matt (matt.senior@amecfw.com)
Subject: York Road Environmental Design Study 

Hi Tara,

Further to our discussion, please see attached original 2007 York Rd. EA. Once, you’ve had a chance to review, it would
be good to have a chat with yourself and our consulting team (cc’d on this email) to discuss any considerations from the
MNRs perspective.

Please feel free to contact me if you have any questions.

Thanks,
Arun

Arun Hindupur, M.Sc., P.Eng. | Infrastructure Planning Engineer 
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Engineering Services | Engineering and Capital Infrastructure Services
City of Guelph

T 519-822-1260 x 2282 | F  519-822-6194
E arun.hindupur@guelph.ca

guelph.ca

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  
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-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  

-----------------------------------------
This e-mail message (including attachments, if any) is intended for the use of the individual to whom it is 
addressed and may contain information that is privileged and confidential. If you are not the intended recipient, 
you are notified that any dissemination, distribution or copying of this communication is strictly prohibited. If 
you have received this communication in error, please notify the sender and erase this e-mail message 
immediately.  
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Appendix H-1: Vascular Plant Species List from Available Background Resources. 

Parameter Source Legend 

G Rank NHIC (Natural Heritage 
Information Centre). 2011. 
Ontario Vascular Plant Species 
List. Biodiversity Explorer 
Online Database. Ontario 
Ministry of Natural Resources. 

G1 critically imperiled on a global scale; G2 imperiled on a global scale; 
G3 vulnerable on a global scale; G4 apparently secure on a global scale; 
G5 secure on a global scale. 
(http://www.natureserve.org/explorer/ranking.htm) 

COSEWIC NHIC (Natural Heritage 
Information Centre). 2011. 
Ontario Vascular Plant Species 
List. Biodiversity Explorer 
Online Database. Ontario 
Ministry of Natural Resources. 

NAR Not At Risk, a wildlife species that has been evaluated and found to 
be not at risk of extinction given the current circumstances; SC Special 
Concern, a wildlife species that may become threatened or endangered 
because of a combination of biological characteristics and identified 
threats; T Threatened, a wildlife species that is likely to become 
endangered if nothing is done to reverse the factors leading to its 
extirpation or extinction; E Endangered, a wildlife species facing 
imminent extirpation or extinction; XT Extirpated, a wildlife species that 
no longer exists in the wild in Canada, but exists elsewhere; X Extinct, a 
wildlife species that no longer exists. 

SARO Status   
 

 

NHIC (Natural Heritage 
Information Centre). 2011. 
Ontario Vascular Plant Species 
List. Biodiversity Explorer 
Online Database. Ontario 
Ministry of Natural Resources. 

NAR Not At Risk; SC Special Concern; THR Threatened; END Endangered; 
EXP Extirpated; END-R Endangered (Regulated) 

S Rank NHIC (Natural Heritage 
Information Centre). 2011. 
Ontario Vascular Plant Species 
List. Biodiversity Explorer 
Online Database. Ontario 
Ministry of Natural Resources. 

SX Presumed Extirpated; SH Possibly Extirpated (Historical); S1 Critically 
Imperiled; S2Imperiled; S3 Vulnerable; S4 Apparently Secure; S5 Secure; 
SNR Unranked; SU Unrankable (conflicting information about status or 
trends); SNA Not Applicable (A conservation status rank is not applicable 
because the species is not a suitable target for conservation activities.); 
S#S# Range Rank (used to indicate any range of uncertainty about the 
status of the species or community). S? Not Ranked Yet; or if following a 
ranking, Rank Uncertain (e.g. S3?).  

City of 
Guelph 

City of Guelph. 2012. Locally 
Significant Species List, 
Significant Plant List. Official 
Plan Amendment # 42. 

LS Locally Significant in the City of Guelph but not including species 
with higher level rarity status (COSEWIC, COSSARO, G1-G3, S1-S3) 

Wellington 
County 

Frank, R. and A. Anderson. 
2009. The Flora of Wellington 
County. Wellington County 
Historical Society, Fergus 
Ontario. 145 pp. 

Defined by the number of survey sites where the species was found. R1 
1-3 sites; R2 4-6 sites; R3 6-10 sites. 

Native 
Status 

NHIC (Natural Heritage 
Information Centre). 2009. 
Ontario Vascular Plant Species 
List. Biodiversity Explorer 
Online Database. Ontario 
Ministry of Natural Resources. 

N native; I introduced 

 



Appendix I-1 - Species at Risk  Screening

SPECIES
SAR 

Designation

Status in City of 

Guelph (to September 

29, 2015)

Key Habitats Used By Species
Status at York Road Environmental Design site and 

adjacent lands (within 120 metres)

Jefferson Salamander

(Ambystoma jeffersonianum )
Endangered

Known to 

Occur

Inhabits deciduous and mixed deciduous forests with suitable 

breeding areas which generally consist of ephemeral (temporary) 

bodies of water that are fed by spring runoff, groundwater, or 

springs.   

No suitable habitat present on site or on adjacent lands.

Bald Eagle

(Haliaeetus leucocephalus )
Special Concern

Known to 

Occur

No suitable breeding habitat present on site or on adjacent lands; 

may overwinter along stretches of the adjacent Eramosa River. 

Not detected during 2016 field investigations.

Bank Swallow

(Riparia riparia )

Threatened (federal 

only)
Known to Occur

Low areas along rivers, streams, coasts or reservoirs; nest in 

natural bluffs and eroding streamside banks, also sand and gravel 

quarries and road cuts

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Barn Swallow

(Hirundo rustica )
Threatened

Known to 

Occur

Prefers farmland, lake/river shorelines, wooded clearings, urban 

populated areas, rocky cliffs, and wetlands. They nest inside or 

outside buildings; under bridges and in road culverts; on rock faces 

and in caves, etc.

Present at site foraging over open areas, such as the main ponds, 

the baseball fields on the west side, and fields at the east side. No 

nesting structures are present on site although they exist in 

adjacent areas.

Bobolink

(Dolichonyx oryzivorus )
Threatened

Known to 

Occur

Generally prefers open grasslands and hay fields. In migration and 

in winter uses freshwater marshes and grasslands.

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Canada Warbler

(Wilsonia canadensis )

Threatened 

(federal) / Special 

Concern (provincial)

Suspected to 

Occur

Generally prefers wet coniferous, deciduous and mixed forest 

types, with a dense shrub layer. Nests on the ground, on logs or 

hummocks, and uses dense shrub layer to conceal the nest. 

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Chimney Swift 

(Chaetura pelagica )
Threatened

Known to 

Occur

Historically found in deciduous and coniferous, usually wet forest 

types, all with a well developed, dense shrub layer; now most are 

found in urban areas in large uncapped chimneys.

Seen foraging over main ponds. Not nesting on-site or in adjacent 

lands as no suitable chimneys available or large (50+ cm dbh) 

cavity trees.

Common Nighthawk

(Chordeiles minor )

Threatened 

(federal) / Special 

Concern (provincial)

Known to 

Occur

Generally prefers open, vegetation-free habitats, including dunes, 

beaches, recently harvested forests, burnt-over areas, logged 

areas, rocky outcrops, rocky barrens, grasslands, pastures, peat 

bogs, marshes, lakeshores, and river banks. This species also 

inhabits mixed and coniferous forests. Can also be found in urban 

areas (nests on flat roof-tops).

No suitable habitat present on site or on adjacent lands.

Eastern Meadowlark

(Sturnella Magna )
Threatened

Known to 

Occur

Generally prefers grassy pastures, meadows and hay fields. Nests 

are always on the ground and usually hidden in or under grass 

clumps.

One pair present in field at east side of site; see report for details.

Eastern Wood-Pewee 

(Contopus virens )

Special Concern 

(federal only)
Known to Occur

Found in deciduous, mixed woods, or pine plantations; also found 

in mature woodlands, urban shade trees, roadsides, and orchards; 

usually found in clearings and forest edges.

Suitable habitat present on site and on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Golden-winged Warbler

(Vermivora chrysoptera )
Special Concern

Known to 

Occur

Generally prefers areas of early successional vegetation, found 

primarily on field edges, hydro or utility right-of-ways, or recently 

logged areas.

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Red-Headed Woodpecker

(Melanerpes erythrocephalus)

Threatened 

(federal) / Special 

Concern (provincial)

Known to 

Occur

Generally prefers open oak and beech forests, grasslands, forest 

edges, orchards, pastures, riparian forests, roadsides, urban parks, 

golf courses, cemeteries, as well as along beaver ponds and 

brooks.

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

BIRDS

AMPHIBIANS



Wood Thrush                 

(Hylocichla mustelina )

Special Concern 

(federal only)
Known to Occur

Breeds in mature deciduous and mixed forests, most commonly 

those with American beech, sweet gum, red maple, black gum, 

eastern hemlock, flowering dogwood, American hornbeam, oaks, 

or pines; nests less successfully in fragmented forests and 

suburban parks with enough large trees for a territory; ideal habitat 

includes trees over 50 feet tall, a moderate understory of 

saplings/shrubs, an open floor with moist soil and decaying leaf 

litter, and water nearby.

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Yellow-breasted Chat 

(Icteria virens) Endangered
Historically Known to 

Occur

Generally prefers dense thickets around wood edges, riparian 

areas, and in overgrown clearings.

No suitable habitat present on site or on adjacent lands. Not 

detected during 2016 breeding bird surveys.

Monarch

(Danaus plexippus) Special Concern
Known to 

Occur

Exist primarily wherever milkweed and wildflowers exist, such as 

abandoned farmland, along roadsides, and other open spaces. 

May occur during migration in non-significant numbers; may 

breed as Common Milkweed is present in some open areas.

Rusty-patched Bumble Bee 

(Bombus affinis )
Endangered Known to Occur

Generally inhabits a range of diverse habitats including mixed 

farmlands, sand dunes, marshes, urban and wooded areas. It 

usually nests underground in abandoned rodent burrows.

No suitable habitat present on site or on adjacent lands.

West Virginia White

(Pieris virginiensis )
Special Concern

Known to 

Occur

Generally prefer moist, deciduous woodlands; the larvae feed only 

on the leaves of the two-leaved toothwort (Cardamine diphylla), 

which is a small, spring-blooming plant of the forest floor. 

No suitable habitat present on site or in adjacent lands.

Eastern Small-footed Myotis 

(Myotis leibii )
Endangered Known to Occur

Overwintering habitat: caves and mines that remain above 0 

degrees Celsuis; Maternal roosts: primarily under loose rocks on 

exposed rock outcrops, crevices and cliffs, and occasionally in 

buildings, under bridges and highway overpasses, and under tree 

bark.

No overwintering habitat on site; no suitable buildings available 

for roosting are on site although some are present in adjacent 

areas. Some potential cavity trees available on site although none 

of these will be negatively impacted by the proposed works.

Little Brown Myotis            

(Myotis lucifugus )
Endangered

Known to 

Occur

Overwintering habitat: caves and mines that remain above 0 C; 

Maternal roosts: Often associated with buildings (attics, barns, 

etc.). Occasionally found in trees (25-44 cm dbh).

No overwintering habitat on site; no suitable buildings available 

for roosting are on site although some are present in adjacent 

areas. Some potential cavity trees available on site although none 

of these will be negatively impacted by the proposed works.

Northern Myotis               

(Myotis septentrionalis) Endangered
Known to 

Occur

Overwintering habitat: caves and mines that remain above 0 C; 

Maternal roosts: often asssociated with cavities of large diameter 

trees (25-44 cm dbh). Occasionally found in structures (attics, 

barns, etc.)

No overwintering habitat on site; no suitable buildings available 

for roosting are on site although some are present in adjacent 

areas. Some potential cavity trees available on site although none 

of these will be negatively impacted by the proposed works.

Blanding's Turtle 

(Emydonidea blandingii) Threatened Known to Occur

Generally occurs in freshwater lakes, permanent or temporary 

pools, slow-flowing streams, marshes and swamps. Prefers 

shallow water that is rich in nutrients, organic soil and dense 

vegetation. Adults are generally found in open or partially 

vegetated sites, and juveniles prefer areas that contain thick 

aquatic vegetation including sphagnum, water lilies and algae. 

They dig their nest in a variety of loose substrates, including sand, 

organic soil, gravel and cobblestone. Overwintering occurs in 

permanent pools that average about one metre in depth, or in slow-

flowing streams.

No records from area in NHIC and MNRF databases. None were 

observed during extensive basking turtle surveys undertaken in 

2016. Character of main ponds and adjacent Eramosa River 

generally unsuitable for species.

Eastern Ribbonsnake 

(Thamnophis sauritus) Special Concern
Known to 

Occur

Generally occurs along the edges of shallow ponds, streams, 

marshes, swamps, or bogs bordered by dense vegetation that 

provides cover. Abundant exposure to sunlight is also required, 

and adjacent upland areas may be used for nesting.

Potential habitat occurs on site and in adjacent areas, although 

upland areas not present. None found during extensive snake 

surveys undertaken in 2016. Record from April 25, 1990 in NHIC 

database.

Milksnake 

(Lampropeltis triangulum)
Special Concern 

(pre 2016)

Known to 

Occur

Generally occurs in rural areas, where it is most frequently reported 

in and around buildings, especially old structures. It is also found in 

a wide variety of habitats, from prairies, pastures, and hayfields, to 

rocky hillsides and a wide variety of forest types. They must also be 

in proximity to water, and suitable locations for basking and egg-

laying.

Marginal habitat available on site, although it lacks old buildings 

for foraging as well as rocky hillsides and extensive uplands. 

None were detected during extensive snake surveys undertaken in 

2016. Record from vicinity in the MNRF database; record from 

September 28, 1978 in NHIC database. No longer considered a 

SAR (as of June 15, 2016).

MAMMALS

REPTILES

INSECTS



Northern Map Turtle 

(Graptemys geographica)
Special Concern

Historically Known to 

Occur

Found in large rivers and lakes with slow-moving currents and soft 

bottoms 

Record from July 1924 in NHIC database is considered historic in 

nature. MNRF does not list this species in their current database 

for the City of Guelph (the species is considered locally 

extirpated).

Snapping Turtle 

(Chelydra serpentina) Special Concern
Known to 

Occur

Generally inhabit shallow waters where they can hide under the 

soft mud and leaf litter. Nesting sites usually occur on gravely or 

sandy areas along streams. Snapping Turtles often take advantage 

of man-made structures for nest sites, including roads (especially 

gravel shoulders), dams and aggregate pits.

Observed in main pond in 2016, and undoubtedly occurs 

elsewhere. No suitable nesting sites (i.e., areas of sand and gravel 

with a southerly aspect in proximity to water). Overwintering 

habitat occurs in main ponds and potentially along adjacent 

Eramosa River. Record from vicinity in MNRF database.

Butternut  (Juglans cinerea ) Endangered Known to Occur

Generally grows in rich, moist, and well-drained soils often found 

along streams. It may also be found on well-drained gravel sites, 

especially those made up of limestone. It is also found, though 

seldomly, on dry, rocky and sterile soils. In Ontario, the Butternut 

generally grows alone or in small groups in deciduous forests as 

well as in hedgerows.

Potential habitat occurs on site and in adjacent lands; none 

detected during 2016 field investigations.

Vascular Plants
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Appendix I-1: Wildlife Species List from Available Background Resources. 
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Memo 

To:  Arun Hindupur, City of Guelph 

From: Steve Chipps, Linda Axford and Maria King, Amec Foster Wheeler 

Date: December 19, 2017 

File: TP115100-26 

cc: Todd Fell, Dougan & Associates and Mark Wojda, Matrix Solutions 

Re: York Road Environmental Design Study, Road Alternatives Assessment,  
City of Guelph 

 
 
1. INTRODUCTION 

In March 2017, the Amec Foster Wheeler Team (Team) submitted the draft Environmental Impact 
Study (EIS) and the Heritage Impact Assessment (HIA) to the City of Guelph for consideration. 
Subsequent to that submission, the Team presented the findings to the River Systems Advisory 
Committee (RSAC) on April 19, 2017 and the Heritage Committee (HC), May 8, 2017. The City 
provided verbal comments on the EIS and HIA at the associated committee meetings and formal 
written comments on May 11, 2017 (ref. A.Hindupur, City of Guelph – S.Chipp, Amec Foster 
Wheeler). The Team prepared a comments response matrix and provided this to the City on June 
30, 2017. Subsequently, the City provided additional clarification comments and input on the road 
design alternatives on August 16 and August 22, 2017 respectively (ref.  S.Chipps, Amec Foster 
Wheeler – A.Hindupur, City of Guelph).  
 
In discussion with City staff regarding the comments of August 16th, 2017 the main point of concern 
regarding the EIS, is the recommendation for the multi-use pathway (MUP) on the south side of 
Clythe Creek, where, due to space restrictions related to the required road lanes, boulevards, 
MUPs and setback widths, the MUP could not be within the road right-of-way (ROW) on the south 
side.  City staff has concerns with the usability, property requirements and capital and operation 
costs of a MUP located south of the creek, and as of August 22nd, 2017, determined potential 
reduced MUP and boulevard widths that could be used within the road ROW design in conjunction 
with preferred road section alternatives 20A/ 20B (20) and 23. Previously, reduced MUP and/or 
boulevard widths, were not considered acceptable for a preferred road ROW configuration, and 
as such, City staff agreed on the MUP being located south of Clythe Creek, as has been assessed 
within the draft EIS. 
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In discussion with City staff on August 16th, 2017, it was recognized that additional assessment 
would be required by the Team to assess road section alternatives with reduced MUP and 
boulevard widths. It was understood by City staff that based on these updated parametrics, there 
could be impacts to both the EIS recommended creek alignment and configuration, existing 
cultural heritage features and vegetation.  The revisions could also impact the preferred drainage 
system and stormwater management strategy currently outlined within the draft EIS. 
 
2. PREVIOUSLY-ADVANCED ROADWAY CROSS-SECTIONS 

2.1. 2007 York Road Environmental Assessment 

The 2007 York Road Improvements Class EA completed by TSH recommended a partially-rural 
typical section adjacent to the York District Lands that included four lanes of vehicular traffic, on-
street cycle lanes, and a sidewalk on the north side only.  This typical section, which is illustrated 
in Figure 2.1, provided a combined total width of active transportation infrastructure of 4.5 m.  At 
the time of development of this section, there was little concern for preservation of the heritage 
features along the south side of York Road. 
 

 
Figure 2.1: Typical Section from 2007 York Road Environmental Assessment 
 
2.2. 2017 York Road Environmental Impact Study 

When Amec Foster Wheeler completed the Environmental Impact Study (EIS) for the portion of 
York Road between Victoria Street and the East City Limits in 2017, direction was provided by the 
City to ensure pedestrian and cycling facilities were provided on both sides of the roadway.  Based 
on results of the detailed cycling infrastructure alternative evaluation process laid out in OTM Book 
18, recommendations were made to either provide buffered on-street cycling lanes (acceptable) 
or off-road cycle track or multi-use pathway (preferred) to accommodate cyclists in the corridor.  
In order to limit the cross-sectional width required to accommodate active transportation 
infrastructure, multi-use pathways on both the north and south sides of York Road, were 
recommended. Along the majority of the corridor, it was recommended that the multi-use 
pathways be located adjacent to the roadway, set back by a 1.5 m boulevard to facilitate snow 
storage.  At the former Reformatory entrance, however, it was determined that a roadway cross-
section that included the requested multi-use pathways, boulevards and heritage setbacks could 
not be provided without impacts to the north property limit.  As such, it was determined that the 
multi-use pathway should be relocated away from the roadway from the most feasible western 
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location (across from the future Elizabeth Street intersection), to a point beyond the Reformatory 
entrance gates.  The typical section for this alternative is provided as Figure 2.2, below. 

 
Figure 2.2: 2017 EIS-Recommended Typical Section Adjacent to York District Lands 
 
3. ALTERNATIVE 1: (ROAD ALTERNATIVE 20: 3 M MUP ON BOTH SIDES WITH 1.0 M 

BOULEVARDS) 

3.1. Road Design 

Roadway Alternative 1 considers the provision of both north and south multi-use pathways within 
the York Road right-of-way, along with 1.0 m wide boulevards, a 1.0 m platform and 0.5 m 
rounding on the south side (per City direction), and 3:1 embankment slopes. Although the 
boulevards used in Alternative 1 are 0.5 m narrower than what was recommended in the 2007 
York Road Improvements Environmental Study Report, and 3.5 m narrower than the City 
standard, they do provide some snow storage adjacent to the roadway. In order to optimize 
available space within the ROW, the roadway alignment has been shifted 0.5 m to the north 
relative to the design presented in the EIS.  The profile has also been adjusted to minimize grading 
impacts on adjacent properties. Similar to the design presented in the EIS, extension of the Hadati 
Creek culvert would be required, and opportunities to reduce impacts to the creek and heritage 
features through implementation of various segments of retaining walls/soil systems could be 
investigated, although not completed at this time. Roadway cross-section Alternative 1 is 
illustrated in Figure 3.1, Appendix A, with the associated plan and profile drawings provided in 
Appendix A.   
 

 
Figure 3.1 Typical Roadway Cross-Section for York Road Alternative 1. 
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3.2. Creek Design 

The grading slopes (i.e. either 2:1 or 3:1 H:V) that are required to accommodate the proposed 
3 m wide MUP alongside York Road and adjacent to Clythe Creek extends further south into the 
floodplain area than the previously-established preferred alternative (ref. Appendices A and B). 
Matrix Solutions (Stream Morphologists) selected the 3:1 H:V roadway grading slope in order to 
establish the constraining limits when considering changes to the channel planform. An evaluation 
of the new grading limit for Alternative 1 reveals that it overlaps with the preferred channel 
alignment at two separate locations.  
 
The first location where the revised grading slope intersects with the preferred channel alignment 
is within Reach C-9A, upstream of the Reformatory driveway (approximate chainage 0+425 m, 
Sheet 01). Within this reach, the existing planform of Clythe Creek flows over a stone weir (Cultural 
Feature ‘14’). The preferred channel alignment option realigns the primary flow pathway further 
south around the stone weir, reconnecting to the existing channel at a pool immediately 
downstream of the weir. From this location, the creek then flows under the Reformatory Bridge. 
At the stone weir, the preferred alignment has incorporated a ‘high-flow’ channel that directs flows 
exceeding bankfull (i.e., close to overtopping the channel banks) towards and through the existing 
channel at the weir. This approach supports fish passage through the primary channel but also 
allows for the weir to be activated at higher flows, partially mitigating its disconnection from the 
main channel. However, to accommodate the 3:1 H:V  road grading associated with Alternative 1, 
an adjustment to the currently preferred channel alignment is necessary. Based on the new 
grading, it is not possible to re-connect the channel at the pool immediately downstream of the 
weir, as the pool must be infilled to achieve the desired grading. As this pool becomes unusable, 
the proposed channel alignment must tie-in to the existing channel further downstream. In 
addition, this new configuration would eliminate the ‘high-flow’ channel and any continued flow 
through the weir as the grading and fill would cut off the connection location. The adjustments 
required at this location do not otherwise impact the form and function of Clythe Creek from the 
previously-identified preferred channel alignment. 
 
The second location requiring adjustment is in the vicinity of the Hadati Creek confluence 
(approximate chainage 0+850 to 1+050 m, Sheet 03). The grading to accommodate the 
alternative roadway/MUP cross section would necessitate shifting the design planform slightly 
south. The shifted planform aligns with the concrete box culvert that is proposed to replace the 
existing corrugated steel pipes at this location. Downstream of the crossing, Hadati Creek flows 
south through a box culvert under York Road where it enters Clythe Creek at the outlet. The box 
culvert is to be extended on the south side, facilitated by the shift south of the Clythe Creek 
planform. Whereas the preferred channel alignment utilized the existing creek planform for 
approximately 40 m west of the culvert, the revised planform requires additional cut, as the creek 
bend begins further upstream. The existing length of creek that was previously intended as part 
of the design channel will need to be filled. The design change at the second location does not 
have significant implications on channel function when compared to the original preferred channel 
alignment. 

3.3. Cultural Heritage Assessment 

Alternative 1 would require changes to, and removals of, cultural heritage resources which would 
dramatically change the cultural heritage landscape along York Road.  
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In Alternative 1, the proposed roadway improvements include the potential widening of York Road, 
a 3 m multi-use path on each side of the roadway, a 1 m additional area for snow storage south 
of the multi-use path on the south side of York Road and a re-alignment of major portions of Clythe 
Creek.  These improvements are expected to impact the cultural heritage resources leaving some 
heritage features in situ but without water flow and the complete removal of other heritage 
features. 
 
The changes in Alternative 1 would include the removal of the stone culvert (#1) which travels 
under York Road; the remnant bridge railing on the north side of York Road (#2); the intermittent 
stream which feeds into Clythe Creek (#13); the fieldstone entrance wing walls on both side of the 
entrance way (#15 and 16); fieldstone weirs #22, 24, 25, and 26; and the limestone pillars and 
wood board fencing alongside York Road (#28, 29 and 30).  Some fieldstone weirs and steps 
would remain in situ but without water flow (these include weirs #3, 5, 8, 23 and 35).   
 
Fieldstone weirs # 9, 10, 11, and 14 may be removed or could possibly be maintained in situ with 
retaining walls or grading. However, if they remain they would all be impacted by loss of flow as 
a result of channel realignment.  In Alternative 1 the new creek bed is moved south of the existing 
creek bed just west of weir #14 with the existing bed filled in and re-graded. 
 
In Alternative 1, roadway and pathway grading may impact the fieldstone steps (#6), and a large 
bedrock outcrop (#7). There is a potential modification of the limestone terrace wall (#12), the 
arched pedestrian bridge (#27), the metal and wood bridges (# 31, 32 and 33) and the box culvert 
(#34) due to the channel work or pedestrian traffic needs. 
 
Below are photos and descriptions of each of the recognized 36 “listed” or “potential” heritage 
resources with possible impacts.  Where there are variances between Alternative 1 and 
Alternative 2, explanations are included: 
 

No Photo of CH Resource Description Impacts 
1 Ashlar stone 

culvert, of 
unknown age, on 
the north side of 
York Road   
 
Clythe Creek 
passes under this 

 

Removal: 
Alternative 1&2 

 
Culvert will be 
removed and 
replaced with a 
wider arched 
culvert for the 
road widening. 
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No Photo of CH Resource Description Impacts 
2 Reinforced 

concrete road 
bridge railing 
(remnant) circa 
1920 
 

Removal: 
Alternative 1&2 
 
This feature will 
be removed due 
to road widening 
and multi-use 
path.  

3 Fieldstone weir 
with steps and 
sentinel stones 
 
This is a barrier to 
fish passage 

 

Maintained in 
situ: Alternative 
1&2  
 
This feature will 
be maintained in 
landscape but will 
be impacted by 
loss of flow as a 
result of channel 
realignment. 
 

4 Fieldstone garden 
wall with sentinel 
stones 

 

No Impact: 
Alternative 1&2 
 
Wall to remain in 
existing condition. 

 
 

5 Fieldstone weir 
with clay pipes 
 
This is a barrier to 
fish passage 

 

Maintained in 
situ: Alternative 
1&2  
 
This feature will 
be maintained in 
landscape but will 
be impacted by 
loss of flow as a 
result of channel 
realignment. 
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No Photo of CH Resource Description Impacts 
6 Fieldstone steps 

 
Potentially 
impacted: 
Alternative 1&2 
  
 
The steps may be 
covered by 
grading for road 
and pathway. 

 

7 Large Boulder 
or bedrock 
outcrop 

 

Potentially 
impacted: 
Alternative 1&2  
 
This feature may 
be covered by 
grading for road 
and pathway. 
 

8 Fieldstone weir  
 
This is a barrier to 
fish passage 
 

Maintained in 
situ: Alternative 
1&2  
 
The weir will be 
maintained in 
landscape but will 
be impacted by 
loss of flow as a 
result of channel 
realignment. 
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No Photo of CH Resource Description Impacts 
9 Fieldstone weir 

beside gabion 
baskets 

 

Removal or 
possibly 
maintained in 
situ: Alternative 
1&2 
This feature will 
be removed due 
to grading for 
road widening 
and multi-use 
path.  
If a proposed 
retaining wall is 
built it could be 
maintained in the 
landscape but will 
be impacted by 
loss of flow. 

10 Fieldstone weir 
 

Removal or 
possibly 
maintained in 
situ: Alternative 
1&2 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path.  
If a proposed 
retaining wall is 
built it could be 
maintained in the 
landscape but will 
be impacted by 
loss of flow. 
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No Photo of CH Resource Description Impacts 
11 Fieldstone weir, 

steps and ashlar 
stone terrace 
wall 

 

Removal or 
possibly 
maintained in 
situ: Alternative 
1&2 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path.  
If a proposed 
retaining wall is 
built it could be 
maintained in the 
landscape but will 
be impacted by 
loss of flow. 

12 Ashlar cut 
limestone 
terrace wall 
 

Partial removal: 
Alternative 1&2 
 
Feature will be 
partially impacted 
by proposed 
creek realignment 
and grading 
requirements. 

 

13 Confluence of 
creek and 
intermittent 
stream 

 

Removal: 
Alternative 1&2 
 
The existing 
intermittent 
stream will be 
filled and re-
graded. 
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No Photo of CH Resource Description Impacts 
14 Fieldstone weir 

with cut stone 
terrace wall 
 
Alternative 1: 
New channel 
would be created 
south of existing 
creek which 
would be filled 
from #14 
westward. 
Alternative 2: 
New channel 
would tie into 
existing creek just 
west of #14. 

Removal or 
possibly 
maintained in 
situ: Alternative 
1&2 
This feature might 
be removed due 
to grading 
needed for road 
widening and 
multi-use path. 
Or, if left in situ it 
will be impacted 
by loss of flow. 
 

15 Fieldstone 
entrance wall 

 

Removal: 
Alternative 1&2  
 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path  
 

16 Fieldstone west 
entrance wall, 
curved with 
sentinel stones 

 

Removal: 
Alternative 1&2  
 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path  
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No Photo of CH Resource Description Impacts 
17 Stone and 

concrete road 
bridge 

 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 

 

18 Fieldstone steps 
to the south of 
road bridge 

 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 

. 
 

19 Entrance sign, 
ashlar, rock-
faced 
limestones with 
jack arch 

 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 
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No Photo of CH Resource Description Impacts 
20 Ashlar dry stone 

wall 
 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 
 

21 • Willowbank 
Hall 
 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 
 

22 Fieldstone weir 
 

Removal: 
Alternative 1&2 
 
This feature will 
be removed as a 
result of channel 
work 

 

23 Fieldstone weir 
and culvert 

 

Maintained in 
situ: Alternative 
1&2  
 
Feature will be 
maintained in 
landscape but will 
be impacted by 
loss of flow as a 
result of channel 
realignment 
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No Photo of CH Resource Description Impacts 
24 Fieldstone weir 

and culvert 
 

Removal: 
Alternative 1&2  
 
This feature will 
be removed as a 
result of channel 
work and grading 
for roadway and 
pathway 
 

25 Fieldstone weir  
 

Removal: 
Alternative 1&2 
 
This feature will 
be removed as a 
result of channel 
work and grading 
for roadway and 
pathway 
 

26 

 

Fieldstone weir  
 

Removal: 
Alternative 1&2  
 
This feature will 
be removed as a 
result of channel 
work  
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No Photo of CH Resource Description Impacts 
27 Arched concrete 

and metal 
pedestrian 
bridge with 
stone abutments 
 

Potential 
Modification: 
Alternative 1&2 
 
This feature may 
need to be 
modified to 
accommodate 
pedestrian traffic 
and channel work 

 

28 Limestone 
pillars with 
wood board 
fencing leading 
to main entrance 
 

Removal: 
Alternative 1&2 
 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path  
 

29 Limestone 
pillars with 
wood board 
fencing leading 
to main entrance 
(same as above). 
 

Removal: 
Alternative 1&2  
 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path  
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No Photo of CH Resource Description Impacts 
30 Limestone 

pillars with 
wood board 
fencing leading 
to main entrance 
 

Removal: 
Alternative 1&2  
 
This feature will 
be removed due 
to grading 
needed for road 
widening and 
multi-use path  
 

31 Metal and wood 
pedestrian 
bridge 
 

Potential 
Modification or 
Removal: 
Alternative 1&2 

 
Potential for 
feature to be 
modified to 
accommodate 
pedestrian traffic 
or removed due 
to channel works 

 

32 Metal and wood 
pedestrian 
bridge 
 

Potential 
Modification or 
Removal: 
Alternative 1&2 

 
Potential for 
feature to be 
modified to 
accommodate 
pedestrian traffic 
or removed due 
to channel works 
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No Photo of CH Resource Description Impacts 
33 Metal and wood 

pedestrian 
bridge 

Potential 
Modification or 
Removal: 
Alternative 1&2 

 
Potential for 
feature to be 
modified to 
accommodate 
pedestrian traffic 
or removed due 
to channel works 

34 
 

 

Box culvert at 
confluence of 
Clythe Creek 
and Hadati 
Creek 
 

Potential 
Modification: 
Alternative 1&2  
 
Culvert may be 
extended to 
accommodate 
roadway grading 
requirement and 
CSP replacement 

35 

 

Concrete and 
stone weir 
 

Maintained in 
situ: Alternative 
1&2  
 
Feature will be 
maintained in 
landscape but will 
be impacted by 
loss of flow as a 
result of channel 
realignment 
 

36 

 

GJR railroad 
bridge 

 

No Impact: 
Alternative 1&2 
 
Feature to remain 
in existing 
condition 
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3.4. Terrestrial Habitat Assessment 

A comprehensive background review supported by multiple field investigations was completed as 
a part of the draft York Road Environmental Design Environmental Impact Study (March 2017) 
which yielded a long list of key terrestrial ecological sensitivities present, or potentially present, 
within the York Road Environmental Design (YRED) Study Area. The key sensitivities potentially 
present within the Study Area include:  
 

 Sensitive ELC communities; 
 Species at Risk (SAR); 
 Regionally Important Vegetation - City of Guelph (City of Guelph, 2012) & Wellington 

County (Frank and Anderson 2009); 
 Other significant vegetation; 
 Area Sensitive Birds; 
 Potentially Breeding Locally Sensitive Birds; and 
 Candidate Significant Wildlife Habitat (SWH). 

 
Appendix C-1 includes a summary of these sensitivities and where they are located within the 
Study Area. 
 
The potential terrestrial habitat impacts associated with the Alternative 1 road widening can be 
described as direct, indirect, and induced and can vary in magnitude and permanence. Magnitude 
refers to the size or severity of the impacts and permanence refers both the duration and the 
reversibility of an impact. The potential impacts to terrestrial habitat reviewed in the draft York 
Road Environmental Design Environmental Impact Study (March 2017) include:  
 

 Changes to soil permeability, water balance, drainage patterns, run off, and soil stability; 
 Modification to vegetation communities; 
 Modification to arboricultural resources; 
 Construction disturbance of wildlife; 
 Import/export of fill; 
 Removal of Open Country Bird Habitat; 
 Encroachment of natural areas; 
 Indirect pollution; and  
 Removal of significant species and their habitat. 

 
For a description of each impact, its potential magnitude, and the duration; review Section 4.2 of 
draft York Road Environmental Design Environmental Impact Study (March 2017) which has been 
provided in Appendix C-2.  
 
For Alternative 1, road and creek design are expected to impact a sensitive ELC community 
(Fresh-Moist Lowland Deciduous Forest Type (FOD7-4)) and a regionally important plant (Rough 
Aven’s (Geum laciniatum)). There is a potential to also directly impact Polygon 12 and 13 
(ref. Appendix C, Figure 1), Mineral Meadow Marsh (MAM2) and Forb Mineral Meadow Marsh 



18 
 
City of Guelph 
December 19, 2017 
 

P:\Work\TP115100\Corr\Memo\17 12 19 Road Alt Assessment\17-12-19 Guelph-AHindupur.docx 

(MAM2-10) respectively, as it is directly adjacent to the creek alignment.  There is a potential for 
indirect impacts to the following sensitivities:  
 

 Sensitive ELC communities; 
 Regionally Important Vegetation; 
 Other significant vegetation; 
 Species at Risk (SAR); 
 Area Sensitive Birds;  
 Potentially Breeding Locally Sensitive Birds; and  
 Candidate Significant Wildlife Habitat (SWH). 

 
Appendix C-1 provides a description of expected and potential impacts to each sensitivity.  Many 
potential indirect impacts can be avoided through mitigation measures and recommendations, 
discussed further in Section 4.1 and 4.2.  
 
3.5. Stormwater Management Strategy 

The assessment of drainage impacts associated with the proposed road condition as documented 
in the March 2017 Environmental Impact Statement (EIS), indicates that quantity controls are 
either not required or will be limited, based on the minimal difference between future and existing 
road right-of-way conditions (i.e. net imperviousness).  Notwithstanding the lack or need for 
stormwater quantity controls to mitigate the estimated differences in peak flows for the 2 year to 
100 year storm events, quality and erosion controls are still considered necessary and important.  
In general, there are numerous stormwater management practices, which can be used to provide 
either erosion control and/ or treatment of contaminated stormwater runoff from roadway surfaces, 
these include the following: 
 

i. Wet ponds/wetlands/hybrids (generally linear facilities) 
ii. Enhanced grass swales 
iii. Filter Strips 
iv. Bioretention Systems 
v. Infiltration Systems 
vi. Oil and grit separators 
vii. Off-site stormwater management facilities 
viii. Cash-in-lieu of on-site treatment 

 
The respective characteristics, advantages and disadvantages of the foregoing have been well 
documented in previous municipal and provincial literature and hence this information has not 
been repeated within this document.  The advantages and disadvantages of the various Best 
Management Practices associated with both quantity (erosion) and quality control measures are 
as follows: 
 
Erosion Control 

For erosion control, on-site measures to temporarily detain runoff volume and reduce peak flow 
impacts can be highly constraining due to the general lack of properly configured land. Roadway 
corridors, due to their inherent linear nature, can only effectively manage relatively small volumes 
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of increased runoff (peak flows), in the absence of stand-alone land acquisition and / or costly 
subsurface storage system. Combinations of measures to mitigate impacts through some on-site 
underground storage, along with off-site upgrades as necessary, can be required to offset 
impacts. 
 
Quality Control 

i. Wet ponds, Wetlands, Hybrids 

For York Road, this particular opportunity (new stormwater management facilities) is not 
considered practical and has not been considered further for Road Alternative 1 or Road 
Alternative 2. 
 
ii. 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.  
Gutter outlets along outside lanes function to convey flow from the road to enhanced grass swales 
next to sidewalks or multi-use trails. That said, there is little to no space on either side of the 
proposed multi-use paths for Alternative 1 and 2, as such this alternative has not been short-listed. 
 
iii. Filter Strips 

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. Based on the space requirement, this water quality 
measure has not been short-listed for either Alternative 1 or Alternative 2.  
 
iv. Oil and Grit Separators 

These systems tend to serve limited drainage areas of 2 ha +/- and provide levels of treatment 
often (less than Enhanced, formerly Level 1 unless combined with other measures as part of a 
treatment train). Disadvantages include the need for frequent maintenance, as well as relatively 
high capital costs and the ability to only serve small drainage areas.  Given these systems 
consume comparatively less space, this water quality measure has been short-listed for further 
consideration.  
 
v. Off-Site Stormwater Management Facilities 

There are no practical opportunities for roadway runoff conveyance to off-site facilities for the York 
Road improvements, under either Alternative 1 or Alternative 2.  
 
vi. 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, roadway authorities have 
proposed the contribution of cash-in-lieu of on-site stormwater management, to be directed 
towards other environmental enhancement projects. Given the cold water (upstream of Haditi 
Creek) designation of the local receivers of roadway runoff, this approach would not be supported 
for Alternative 1 and Alternative 2, as it does not address the road runoff being directed to Clythe 
Creek.  
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vii. Low Impact Development Best Management Practices (LID BMPs) 

Low Impact Development represents the application of a suite of BMPs normally related to source 
and conveyance storm water 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, including related 
infrastructure improvements, such as roadway upgrades.  The benefits from LID BMPs are 
generally focused on the more frequent storm events (e.g. 2 year storm) with 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 BMPs which promote infiltration or filtration through a granular 
medium, can provide thermal mitigation for storm runoff. 
 
Various LID BMPs, as well as their function and applicability to York Road Alternative 1 and 
Alternative 2, are summarized in Table 3.5.1.  
 

Table 3.5.1   LID Source And Conveyance Controls 

Technique Function 
Bio-retention Cells  Vegetated technique for filtration of storm runoff 

 Storm water quality control provided through filtration of runoff 
through soil medium and vegetation 

 Infiltration/ evapotranspiration/ water balance maintenance and 
additional erosion control may be achieved if no subdrain 
provided 

 Due to the lack of space with the ROW, this technique could not 
be practically used for Alternatives 1 and 2. 

Grassed Swales  Vegetated technique to provide storm water quality control 
 Storm water quality control provided by filtration through 

vegetated system 
 Runoff volume reduction may be achieved by supplementing 

with soil amendments 
 Due to the lack of space with the ROW, this technique could not 

be practically used for Alternatives 1 and 2. 
Infiltration/ Filtration 
Trenches 

 Infiltration technique to provide storm water quality control and 
maintain water balance  

 Erosion controls may be achieved depending upon soil 
conditions  

 If infiltration is not possible due to localized high groundwater 
levels, the trench system could be designed to provide filtration 
of runoff 

 This alternative could be practically used within the ROW for 
Alternatives 1 and 2.   

Permeable 
Pavers/Pavement 

 Infiltration technique to reduce surface runoff volume 
 Benefits to storm water quality and erosion control are informal 
 Multi-use path could be permeable to reduce runoff 

Pervious Pipes  Technique to reduce storm runoff through the implementation 
of perforated pipes within storm sewers 
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Table 3.5.1   LID Source And Conveyance Controls 

Technique Function 
 Promotion of infiltration can potentially maintain water balance 

and provides storm water quality  and erosion control benefits 
 This alternative would not provide the volume required for water 

quality or erosion control, as such it has not been short-listed. 
 
Short-listed Stormwater Management Alternatives 

The assessment of stormwater management alternatives for both quantity (erosion) and quality 
control has focused on alternatives that could be implemented within the road with-of-way.  
Erosion control storage would have to use underground storage, based on the lack of available 
space in the right-of-way. The assessment has been conducted as per the following:  
 
i. Underground Storage 

Underground storage within infiltration filtration systems for erosion control for the proposed York 
Road improvements could use cellular tank systems, stone trench systems or combinations 
thereof.  Based upon the anticipated limited storage volumes (ref. Appendix C) required to provide 
24 hours of detention of the 25 mm storm event, underground storage could be considered 
feasible.  The proposed storm sewer depths, bedrock and water table elevations (based on 
available information) will have to be considered prior to the preliminary design. Further 
consideration of this alternative will be provided within the future stormwater management 
reporting. 
 
ii. Infiltration/ Filtration Systems 

Underground storage for water quality control for the proposed York Road improvements could 
be used and would have the added benefit of providing thermal mitigation of road runoff. Based 
upon the anticipated limited storage volumes required to provide storage of a 13 mm stormwater 
quality event, infiltration trenches could be considered feasible.  Proposed storm sewer depths, 
bedrock and water table elevations (ref. Appendix D) will have to be considered prior to the 
preliminary design. Further consideration of this alternative will be provided within the future 
stormwater management reporting. 
 
iii. Oil/ Grit Separators 

To provide a Normal Level of water quality treatment, oil/grit separators could be used as part of 
a treatment train approach.  Each drainage system outlet could use an appropriately sized oil/grit 
separator in combination with vegetative filtering (where space is available) and other associated 
infiltration systems. 
 
iv. Permeable Pavers/Pavement 

The City of Guelph has stated that permeable or porous pavements are not recommended within 
a 2 year time of travel zone within well head protection areas.  Based on the November 2015 
Grand River Source Water Protection Plan, York Road is located adjacent to a well head 
protection zone (ref. Appendix D).  This perspective is understood to be based on guidance from 
CVC and TRCA’s 2011 Low Impact Development Stormwater Management Planning and Design 
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Guide, which refers to road or parking surfaces where salt would be applied, rather than multi-
use-paths (MUP) where the City could use alternative snow and ice management techniques. In 
addition the City has indicated that a permeable pavement should be at least 1 m above ground 
water level, as such ground water elevations need to be determined along the York Road corridor.  
For winter operations, sand or other granular materials could not be applied as anti-skid agents, 
as the open spaces within the permeable pavement could clog, hence would snow need to be 
cleared using plowing and ice melted with de-icing liquids, applied sparingly.  Based on the 
foregoing, the MUPs could be implemented using permeable pavements, as long as the City 
adhered to appropriate winter maintenance practices.  
 
Preferred Stormwater Management Alternatives 

The preferred roadway stormwater management approach based on the foregoing assessment 
would include oil/grit separators and combinations of infiltration/ filtration cooling trenches to 
provide an Enhanced Level of stormwater quality treatment and erosion control (25 mm). The 
multi-use pathway could be constructed from pervious pavement, where it does not cross vehicle 
travelled areas. 
 
Using available groundwater information from the York Road Reconstruction and Trunk 
Watermain Drawings, constructed in 1988 (ref. Appendix D), the groundwater profile has been 
estimated along York Road.  The groundwater depth matches close to Clythe Creek elevation 
west of the York Road and Elizabeth Street intersection. East of Elizabeth Street, the estimated 
groundwater profile is above Clythe Creek and is within 1.2 m to 1.5 m of the proposed road 
profile.  At road station 11+100 m, 60 m east of the former Reformatory driveway, the estimated 
groundwater profile and the proposed road profile begin to diverge with the estimated groundwater 
depths being greater than 1.5 m.  Groundwater depths east of the Clythe Creek crossing are not 
known, due to a lack of available information, however are estimated to be deeper than 1.5 m 
from the proposed road profile.   
 
Based on the shallow groundwater depth, infiltration trenches using a designated 1 m minimum 
height) are not considered practical until at least road station 11+230 m, 190 m east of the former 
Reformatory driveway.  As such, west of road station 11+230 m, it is proposed to use filtration 
trenches, while east of road station 11+230 m, it may be possible to use infiltration trenches.  Both 
the filtration trenches and infiltration trenches would have pre-treatment systems such as 
catchbasins with goss traps and/or oil/grit chambers depending on locations.  Oil/grit chambers 
would receive drainage from the trenches, prior to each drainage system outlet to Clythe Creek. 
 
Both the infiltration trenches and filtration trenches could be designed to allow drainage to overflow 
through the top of the trenches to a CultecTM ContractorTM 0.32 m height and 0.92 m wide 
underground storage chamber system (or equivalent).  The underground chamber system 
(ref. Appendix D) would be 3 units wide and would fit under the multi-use trail.  Each filtration 
trench would have a controlled outlet. Infiltration trenches would rely on infiltration with an overflow 
to the CultecTM chamber system.  Using the combined method of trench and chamber system, 
would provide both water quality and erosion control and would reduce the overall storm sewer 
length and sizing required. The combined trench and chamber system could replace portions of 
the typical storm sewer system, for west of the Clythe Creek crossing, while east of the crossing, 
due to large contributing area, sewers would be required. 
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Table 3.5.2 provides preliminary sizing for the infiltration/ filtration systems required to store the 
runoff from both the 13 mm and 25 mm storm events for the increase in road pavement area for 
road sections selected, based on proposed drainage outlet locations.  Runoff volumes for each 
storm event have been conservatively estimated using 100 % runoff from the increase in paved 
areas.  The effective storage within the infiltration/ filtration trenches has been estimated using a 
40% void ratio based on the likely stone media within the trenches.  The infiltration/filtration 
trenches would be located under the proposed 3 m wide MUP on the south side of road. The 
trenches have been sized using a 3 m width and 1 m depth.   

 

Table 3.5.2  Infiltration/ Filtration Trench Sizing 

Road Section 
Increase in 

Pavement Area 
(m2) 

13 mm Storm Event 25 mm Storm Event 
Volume 

(m3) 
Length 

(m) 
Volume 

(m3) 
Length 

(m) 
East of Clythe Creek 
Crossing 

4975 161.7 54 310.9 104 

Clythe Creek to Former 
Reformatory Driveway 

2025 65.8 22 126.65 43 

Former Reformatory 
Driveway to Hadati Creek 

2710 88.1 30 169.4 57 

Hadati Creek to Victoria  3104 100.9 34 194.0 65 
 
In addition to the oil/grit chambers and infiltration/filtration trench systems, the City could consider 
permeable pavement for the MUPs, as groundwater is greater than 1 m in depth from the 
proposed road profile for the study area.  
 
3.6. Property Requirements 

As the cross-sectional width of Alternative 1 is 25.0 m, and the roadway follows (to the extent 
possible) the north side of the existing 20 m ROW through this section (west of the Clythe Creek 
crossing), it is anticipated that approximately 5.0 m of additional property on the south side of the 
right-of-way will be required along the entire length of this section of York Road.  Grading 
easements will also be required during construction.  
 
In addition to property required for the road, property would be required for the proposed creek 
realignment. To determine the required property, the meander belt for the proposed creek would 
have to be determined, along with the minimum setbacks required by GRCA.  
 
3.7. Preliminary Capital Costs 

Preliminary capital costs for Road Alternative 1 have been determined for the proposed road, 
creek and stormwater management/ drainage components of the York Road improvements 
(ref. Appendix E.  The following assumptions and considerations have been used to develop the 
preliminary capital works costing: 
 

 Stormwater management and drainage system costs have not included culvert upgrades 
for this current assessment, but could be included for the preferred road alternative.  
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 Oil/grit chamber costing has been estimated using one (1) oil/grit system for each drainage 
outlet. Should the stormwater management strategy be revised, costing would have to be 
adjusted accordingly. Oil/grit chamber sizes have not been determined for this current 
assessment but could be determined for the preferred road alternative.  

 Storm sewer system costing has been estimated using approximate storm sewer sizing 
and would require validation using modelling as part of the detailed design process.  

 Costing does not include construction, staging, sediment and erosion controls, all utility 
locates and relocation, but does include hydro. 

 Costing does not include cultural heritage feature protection/ repairs/ reconstruction 
 Costing does not include tree protection, planting and seeding 
 Costing does not include property purchase or facilitation of easements 

 
The following preliminary capital costing has been determined for Road Alternative 1. 
 

 Drainage system and stormwater management:   $2,420,000 
 Road system and MUP (to Clythe Creek crossing)1   $4,260,000 
 Creek works         $   859,230 

          $7,539,230 
 
1 Road works from Victoria Road to Skyway Drive costed at $ 13,695, 000, as such, total project 
costs would be approximately $ 16,974,230. 
 
4. ALTERNATIVE 2: (ROAD ALTERNATIVE 23: - 3 M MUP ON BOTH SIDES WITH 1.0 M 

BOULEVARDS) 

4.1. Road Design 

Roadway Alternative 2 considers the provision of both north and south multi-use pathways within 
the York Road right-of-way, a 1.0 m green space and 0.5 m rounding on the south side (per City 
direction), and 3:1 embankment slopes. The boulevard has been completely eliminated from this 
alternative, in order to determine the minimal potential impacts associated with relocating the 
south MUP into the ROW.  To maximize available space within the ROW, the roadway alignment 
has been shifted 1.5 m to the north relative to the design presented in the EIS.  The profile has 
been also adjusted to minimize grading impacts on adjacent properties. Similar to the design 
presented in the EIS, extension of the Hadati Creek culvert would be required, and opportunities 
to reduce impacts to the creek and heritage features through implementation of segments of 
retaining walls/soil systems could be investigated, although not completed at this time. Roadway 
cross-section Alternative 2 is illustrated in Figure 4.1, with the associated plan and profile drawings 
provided in Appendix A.  Alternative 2 represents the least impactful alternative possible with the 
north property limit held and the south MUP located within the York Road ROW.  Note that this 
alternative limits opportunities to locate overhead utilities on the north side without additional 
property acquisition and/or protection (clear zone for AADT of 18,320 and a design speed of 80 
km/h is 5.0 m).  Overhead utilities could be relocated underground or to the south side with 
protection and/or localized extension of the 1.5 m wide green space on the south side. 
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Figure 4.1 Typical Cross-Section for York Road Alternative 2. 
 
4.2. Creek Design 

A second channel design (for Alternative 2) has been prepared for consideration based on the 
grading required to accommodate Road Alternative 23 (ref. Appendix B). The Alternative 2 creek 
design is similar to Alternative 1 aside from the weir location (approximate chainage 0+375 to 
0+425 m, Sheet 04). The grading associated with Alternative 2 does not encroach on the channel 
to the extent of Alternative 1 and, as a result, it is possible to incorporate the ‘high-flow’ channel 
that conveys higher flows over the weir structure. This design would involve the establishment of 
an island-type feature downstream of the weir that separates the newly constructed primary 
channel and the existing length of channel that will be maintained to convey flows passing over 
the weir. The two channels connect further downstream, towards the Reformatory driveway at 
approximate chainage 0+430 m, same as the previously-identified preferred alignment in the EIS. 
The design at this location is differentiated from the preferred channel alignment based on the 
absence of a crossing for the MUP, which is considered a benefit from a corridor connectivity 
standpoint. The adjustments required at this location do not otherwise impact the form and 
function of Clythe Creek, from the previously-identified preferred channel alignment in the EIS. 
 
The second location requiring adjustment for Alternative 2 (approximate chainage 0+850 to 
1+050m, Sheet 06) is the same as Alternative 1. The associated implications to the planform and 
proposed design refinements discussed for Alternative 1, are consistent between the two 
Alternatives. 
 

4.3. Cultural Heritage Assessment 

Alternative 2 would require changes to, and removals of, cultural heritage resources which would 
dramatically change the cultural heritage landscape along York Road.  
 
In Alternative 2, the proposed roadway improvements include the potential widening of York Road, 
a 3 m multi-use path on each side of the roadway, and a re-alignment of major portions of Clythe 
Creek.  These improvements are expected to impact the cultural heritage resources, leaving some 
heritage features in situ but without water flow and the complete removal of other heritage 
features. 
 



26 
 
City of Guelph 
December 19, 2017 
 

P:\Work\TP115100\Corr\Memo\17 12 19 Road Alt Assessment\17-12-19 Guelph-AHindupur.docx 

In Alternative 2, the changes would include the removal of the stone culvert (#1) which travels 
under York Road; the remnant bridge railing on the north side of York Road (#2); the intermittent 
stream which feeds into Clythe Creek (#13); the fieldstone entrance wing walls on both side of the 
entrance way (#15 and 16); fieldstone weirs #22, 24, 25, and 26; and the limestone pillars and 
wood board fencing alongside York Road (#28, 29 and 30).  Some fieldstone weirs and steps 
would remain in situ but without water flow.  These include weirs #3, 5, 8, 23 and 35.   
 
Fieldstone weirs # 9, 10, 11, and 14 may be removed or could possibly be maintained in situ with 
retaining walls or grading. However, if they remained they would all be impacted by loss of flow 
as a result of channel realignment.  The only difference between Alternative 1 and Alternative 2 
occurs west of weir #14.  In Alternative 2, the new creek bed ties into the existing creek bed just 
west of weir #14.  Both Alternatives would impact weir #14. 
 
In Alternative 2, roadway and pathway grading may impact the fieldstone steps (#6), and a large 
bedrock outcrop (#7). There is a potential modification of the limestone terrace wall (#12), the 
arched pedestrian bridge (#27), the metal and wood bridges (# 31, 32 and 33) and the box culvert 
(#34) due to the channel work or pedestrian traffic needs. 
 
4.4. Terrestrial Habitat Assessment 

The key sensitivities potentially present within the Study Area include sensitive ELC communities, 
Species at Risk (SAR), regionally important vegetation - City of Guelph (City of Guelph, 2012) & 
Wellington County (Frank and Anderson 2009) and other significant vegetation, area sensitive 
birds, potentially breeding locally sensitive birds; and candidate Significant Wildlife Habitat (SWH) 
(Appendix C-1). 
 
The potential impacts to terrestrial habitat include changes to soil permeability, water balance, 
drainage patterns, runoff, and soil stability; modification to vegetation communities; modification 
to arboricultural resources; construction disturbance to wildlife; import/export of fill; removal of 
Open Country Bird Habitat encroachment of natural areas indirect pollution; and removal of 
significant species and their habitat. For a description of each impact, its potential magnitude, and 
the duration; review Section 4.2 of draft York Road Environmental Design Environmental Impact 
Study (March 2017) which has been provided in Appendix C-2.  
 
The proposed area of impact, determined using the limit of grading activities, is very similar 
between Alternative 1 and Alternative 2. There is only one difference in the creek alignment 
options which is between creek interval 0+450 and 0+350, upstream from the Reformatory bridge. 
The road alignment Alternatives are also quite similar in area of impact, as they only vary slightly 
due to the addition/removal of a 1 m boulevard. Since the area of impacts and the overall 
construction activities are so similar, Alternative 2 also has the following potential to impact in the 
same way as Alternative 1:  
 

 Sensitive ELC communities (both direct and indirect); 
 Regionally Important Vegetation (both direct and indirect); 
 Other significant vegetation; 
 Species at Risk (SAR); 
 Area Sensitive Birds;  
 Potentially Breeding Locally Sensitive Birds; and  
 Candidate Significant Wildlife Habitat (SWH). 
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For a description of each impact, its potential magnitude, and the duration, review Section 4.2 of 
draft York Road Environmental Design Environmental Impact Study (March 2017) which has been 
provided in Appendix C-2. Many potential indirect impacts can be avoided through mitigation 
measures and recommendations, discussed further in Section 4.1 and 4.2.  
 
4.5. Stormwater Management Strategy 

The preferred stormwater management strategy for Alternative 2 would be the same as that 
determined for Road Alternative 1, as per the following: 
 

 Infiltration trenches with overflow chamber system and controlled outlet (where 
groundwater elevations permit) 

 Lined filtration trenches with overflow chamber system and controlled outlets (where 
groundwater elevations are high) 

 Catchbasins to have goss traps and to be connected to infiltration/filtration trenches, west 
of Watson Road, with standard storm sewer system for east of Watson Road.  

 Oil/grit chambers upstream of outlets 
 Permeable MUPS where groundwater is 1 m or more below proposed grades 
 Appropriate winter operation and maintenance procedures to be implemented for MUPs 

 
4.6. Property Requirements 

As the right-of-way cross-section width of Road Alternative 2 is 23.0 m, and the north MUP follows 
(to the extent possible) the north side of the existing 20 m ROW through this section, it is 
anticipated that approximately 3.0 m of additional property on the south side of the right-of-way 
will be required along the entire length of this section of York Road.  Grading easements will also 
be required during construction. 
 
In addition to property required for the road, property would be required for the proposed creek 
alignment. To determine property, the meander belt for the proposed creek would have to be 
determined, along with the minimum setbacks required by GRCA.  
 
4.7. Preliminary Capital Costs 

Preliminary capital costs for Road Alternative 2 have been determined for the proposed road, 
creek and stormwater management/ drainage components of the York Road improvements 
(ref. Appendix E).  The assumptions and considerations indicated for Road Alternative 1 apply to 
Alternative 2 and therefore have not been reiterated.  
 
The following preliminary capital costing has been determined for Road Alternative 2. 
 

 Drainage system and stormwater management:   $2,420,000 
 Road system and MUP (to Clythe Creek crossing) 1   $3,990,000 
 Creek works         $   859,230 

          $7,269,230 
 
1 Road works from Victoria Road to Skyway Drive costed at $ 13,695,000, as such, the total 
projects costs would be approximately $ 16,974,230. 
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As Road Alternative 1 and 2 are basically the same from a drainage and stormwater management 
perceptive, there would be little to no cost difference between Alternative 1 and Alternative 2.  
Creek work costing would be approximately the same cost for both road alternatives. 
 
5. CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions and recommendations have been determined by discipline based on 
the assessment of Road Alternatives 1 and 2.   
 
5.1. Conclusions 

Road Design 

Both cross-section Alternatives 1 and 2 are acceptable from a transportation design perspective. 
Alternative 2 minimizes impacts to existing heritage features within the road ROW, although 
elimination of the boulevard (Alternative 2) reduces opportunities to provide street lighting on both 
sides of York Road and will require additional winter maintenance considerations.  Use of steep 
embankment slopes and/or retained soil systems should be investigated where they have the 
potential to mitigate risks to heritage features. 
 
Creek Design 

The creek designs for Alternatives 1 and 2 do not represent a substantial change to the channel 
form and function of the previously-identified preferred channel alignment within the EIS. For 
Alternative 1, it will not be possible to maintain any connection with the weir feature (Cultural 
Feature ‘14’) located upstream of the former Reformatory driveway. From a channel design 
perspective, this is not considered detrimental.  Alternative 2 would allow for the development of 
a high flow channel that could convey higher flows, typical of 1.5 to 2 year storm event, over the 
weir structure. In either scenario, the existing barriers to fish passage would be mitigated. 
 
With both Alternatives, the planform must be shifted south near the confluence with Hadati Creek. 
Under both Alternative 1 and 2, less existing channel length would be utilized than was possible 
with the previously-identified preferred alignment in the EIS, as the planforms for both Alternative 1 
and 2 begin to bend at a point further upstream, directing the planform south towards the Eramosa 
River.  This is equally advantageous for both Alternatives, as there would be an increased buffer 
between the roadway/culvert and the channel at this location, however additional cut and fill would 
subsequently be required during construction.  
 
Beyond the minor changes noted above, the advantages associated with the previously-identified 
preferred channel alignment in the EIS are provided by both alternatives. The creek channel would 
be removed further from the York Road right-of-way and floodplain connectivity is improved.  The 
outlet of the northern Reformatory Pond will be closed to limit interactions between the pond and 
the creek channel.  The existing groundwater-fed tributary planform is utilized as part of the design 
channel and narrowing of the channel in sections will support natural channel processes.  Overall, 
both alternatives are realignments that would provide improvements to natural channel function 
and habitat when compared to existing conditions. 
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Cultural Heritage 

Both Alternative 1 and Alternative 2 would require changes to, and removals of, cultural heritage 
resources which would dramatically change the cultural heritage landscape along York Road.   
There is little difference in the potential impacts to cultural heritage features, resulting from both 
Alternatives 1 and 2.  Both Alternatives 1 and 2 would require removal of the entrance walls at the 
former Reformatory driveway.  Impacts to the features with the creek could be partially mitigated 
using retaining walls along the south right-of-way limits. 
 
Terrestrial Habitat 

The study area and the adjacent lands present several ecological sensitivities including but not 
limited to natural vegetation communities, open country bird habitat, turtle habitat, three Species 
at Risk birds, and existing trees. In terms of terrestrial ecology, there is not a significant difference 
between Alternative 1 and Alternative 2. The road and creek alterations proposed in both 
Alternatives will cause some direct negative impacts, specifically to trees and natural vegetation. 
The negative impacts though can be compensated for as a part of the new creek realignment 
design. The proposed roadway development may indirectly impact wildlife including turtles, open 
country birds, and Species a Risk birds. No habitat for any of the species is proposed to be 
removed but avoidance during construction is possible. There are no expected induced impacts. 
York Road is already a heavily used road, therefore widening, is not likely to cause a noticeable 
change in human use. The park land is remaining parkland with no additional programming. In 
conclusion, the widening of York Road and the realignment of the creek will cause some negative 
impacts, but can be mitigated and compensated completely, resulting a net neutral or positive 
impact.  
 
Stormwater Management Strategy 

Based on the need for erosion and water quality controls, with no or limited quantity controls, the 
stormwater management strategy is proposed as a combination of oil/grit chambers and 
infiltration/filtration systems.  Stormwater quality control / treatment would be provided for the 
proposed additional paved area.  Storm sewer length and sizing would be practically limited by 
the use of the combined infiltration/filtration trench and underground chamber systems.  A storm 
sewer system east of the Clythe Creek crossing would be required, but would be configured to 
convey the 25 mm storm event to an infiltration/filtration trench system.  A permeable MUP system 
could be used where groundwater is 1 m below the proposed grades.   

Property Requirements 

As the cross-sectional widths of Alternatives 1 and 2 are 24.5 m and 22.5 m respectively, 
approximately 4.5 m and 2.5 m of additional property would be required along the entire length of 
this section of York Road.  Grading easements will also be required during construction. Additional 
property would be required for the proposed creek alignment based on the proposed meander 
belt width along with the minimum setbacks required by GRCA.  
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5.2. Recommendations 

Road Design 

Moving forward to future stages of the study, it is recommended that alternatives that consider 
either reduced multi-use pathways widths and/or elimination of portions of the north side multi-
use pathway be considered to further mitigate impacts to the former Reformatory entrance cultural 
heritage features.  A mid-block pedestrian signal could be provided at the easterly terminus of the 
multi-use pathway to facilitate safe pedestrian and cyclist movements between either side of York 
Road. The estimated cost for provision of a mid-block pedestrian signal is $100,000. 
 
Creek Design 

The creek designs for road Alternatives 1 and 2 do not differ significantly from the creek alignment 
and profile developed for the EIS. That said, for Alternative 1, it would not be possible to maintain 
a connection with the weir feature (Cultural Heritage Feature ‘14’) located upstream of the former 
Reformatory driveway, which from a cultural heritage perspective would represent an impact. 
Road Alternative 2 would facilitate the connection to the cultural heritage feature, as such it would 
be preferred.  
 
Cultural Heritage Assessment: 

Neither Alternative 1 nor Alternative 2 preserve the cultural heritage landscape along the south 
side of York Road.  It is suggested that either the roadway is shifted further north or the multi-use 
pathway is only on one side of York Road. 
 
Terrestrial Habitat 

Both road alternatives have the potential for both direct and indirect negative impacts to terrestrial 
habitat. There would be minimally expected or potential induced negative impacts to terrestrial 
habitat, as the general use of the road corridor is not changing, nor is the way that people would 
interact with it.  Mitigation and compensation efforts should be reviewed and finalized as a part of 
Detailed Design.  That being said, the draft March 2017 EIS provided mitigation measures to 
reduce or eliminate the magnitude and duration of the potential negative impacts (ref. Appendix 
C-3).  Aadditional recommendations to verify that there are no negative impacts include:  
 

 Development of a monitoring plan with quantitative thresholds to ensure that the proposed 
mitigation and compensation measures perform as intended. The monitoring plan will need 
to consist of baseline, during construction, and post-construction stages. It should include 
monitoring stations, design and reporting guidelines and deadlines. Deficiencies identified 
through monitoring activities will need to be addressed to the satisfaction of the City of 
Guelph. The post-development monitoring program will need to include potential 
management responses to rectify potential negative impacts, verify performance targets 
(e.g. habitat for target species), and unforeseen negative ecological impacts.  

 Bald Eagle winter surveys as part of the environmental studies required through the future 
block plan process for the GID area. 

 Further assessment of the area towards the western edge of the study area to identify its 
potential to support wetland communities; identification of biosalvage opportunities; and 
development of a protocol to check for nesting 
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Stormwater Management Strategy 

As noted, the preferred stormwater management strategy, would use a treatment train approach 
of oil/grit chambers and infiltration/filtration trenches. As both Road Alternatives 1 and 2 have 
limited boulevard widths, implementation of either bioretention or biofiltration of road runoff within 
roadside LID BMPs would be considered largely impractical.  Adjustments to the road section to 
allow for bioretention and/or biofiltration LID BMPs would improve the preliminary preferred 
treatment train approach.  
 
Property Requirements 

Property requirements for the road would be more than that determined within the original Class 
EA due to the two (2) alternative road sections. Property would have to be taken along the south 
side of the right-of-way, along with the required property for the creek corridor.  
 
 
 



 

 

Appendix A 
 

Road Alternatives 
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Appendix B 
 

Stream Morphology 
  



Plot 1:1 = Tabloid (L) N:\PROJECTS\22257 - York Road Guelph\145912 - AMEC - York Road Environmental Design Study\03 Data\CAD\Matrix CAD\22257 York Road - Concept Option 1_11-21-2017.dwg - Option 1 (01) - Thursday, November 23, 2017 2:43:43 PM - Eric Drost
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4.2 Potential Impacts 

The preferred alternative has considered and taken into account the environmental sensitivities 

of the study area. Notwithstanding, there are environmental impacts could result from the 

implementation of the preferred alternative.  As such, all disciplines have assessed the potential 

for environmental impacts, and have generated mitigation measures to reduce or eliminate these 

potential impacts.   

 

Impacts can be defined as the consequences that result from an activity or site alteration and can 

be either positive, neutral, or negative. Impacts can be divided into three categories as defined 

by the City of Guelph’s Guidelines for the Preparation of Environmental Impact Studies (2014).  

 

Direct Impact: Impacts that specifically result from the proposed development 

layout and/or construction activities. These impacts can be mitigated through 

modification of site plans and managing construction practices.  

Indirect Impact: Impacts that may be caused by altered uses and activities after 

construction is completed.  

Induced Impact: These impacts are a subset of indirect impacts and are the 

consequences of the changes in human behaviours resulting from the new 

development.  

 

Direct, indirect, and induced impacts have been considered along with potential avoidance 

measures.  The time period of any identified impacts (i.e. short-term vs. long-term) has also been 

taken into consideration. 

4.2.1 Changes to Permeability 

Soil permeability is the measure of how well a fluid passes through it. A soil with high permeability 

such as sand, allows for faster and greater infiltration than a soil with low permeability such as 

clay. Changes in the soil permeability will be a one-time occurrence (i.e., during construction).  All 

effort to use in situ soils for creek and road works should be made. It is understood that 

compaction of the soils within the proposed road widening would occur, that said beyond the road 

area the area for machinery access should be minimized to reduce soil compaction. 

4.2.2 Changes to Water Balance 

Water balance analysis allows the quantification of different components of a hydrologic cycle. 

Water balance analysis is an integral part of the decision support or policy evaluation process at 

the strategic or functional planning stages of the project. Water balance models are decision 

support and scenario management tools for promoting rainwater management and stream health 

protection. Changes in the water balance will be a one-time occurrence (i.e., during construction). 

Wetland communities have the greatest sensitivity to changes in water balance. The communities 

along the existing watercourse are likely to be impacted directly but can be compensated for along 

the relocated watercourse. Wetland vegetation can be salvaged during the construction process 

to help expedite the naturalization process of the new creek alignment. Wildlife that relies on the 

impacted wetland communities will be temporarily indirectly negatively impacted during the 

construction and planting phases. There are no expected induced impacts.  
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As previously discussed the potential for groundwater discharge exists along the Clythe Creek 

reaches within the study area. The potential exists due to the permeable nature and thickness of 

the overburden and the existence of a bedrock channel within the larger scale hydrogeologic 

setting. This setting is prevalent within the study area including the proposed realigned reach. As 

such it is expected there would be no significant change to the groundwater discharge potential.  

4.2.3 Potential Alteration of Drainage Patterns 

Grading activities are often required to accommodate the relocation of the creek and may also 

alter the way water flows on the study area. Proposed site development will result in an alteration 

of drainage pattern of the existing study area. Changes in the grading will be a one-time 

occurrence (i.e., during construction) and will result in a permanent alteration of drainage patterns. 

The proposed changes are not likely to change the drainage pattern to the catchment but local 

changes to permeability could directly negatively impact wetlands by modifying the amount of 

water they retain as well as the duration of the hydroperiod. Wetland communities along the 

existing watercourse are going to be impacted but can be mitigated though compensating wetland 

area along the proposed watercourse. Wildlife that relies on the impacted wetland communities 

will be temporarily indirectly negatively impacted during the construction and planting phases. 

There are no expected induced impacts. 

 

It is understood that sections of Clythe Creek upstream of the former Reformatory will not be 

receiving external contributing flow due to the proposed partial creek realignment. Under less 

frequent storm events, commencing at the 5 year storm, flow would overtop the proposed low 

flow channel and enter the existing low flow channel. In addition local drainage from York Road 

will drain to the existing low flow channel via proposed storm sewer outlets. Additional detail on 

the storm sewer outlets will be provided in the detailed stormwater management reporting. 

 

Drainage patterns would also change from removing the connection from the Royal Jaycees Park 

north pond to Clythe Creek. The south pond is currently connected to the north pond and the 

Eramosa River, as such there would be additional flow contribution directly to the Eramosa River 

from both ponds. Assessment of the thermal benefits to Clythe Creek and potential impacts to the 

Eramosa River are beyond the scope of this EIS. 

4.2.4 Potential Increases in Runoff 

The addition of two (2) road lanes each 3.5 m in width will increase the runoff from York Road to 

Clythe Creek.  The proposed two (2) multi-use paths each 3 m wide will not have a considerable 

impact to runoff as it proposed to use permeable pavement (apart from driveway areas). To offset 

the increase in runoff from York Road, it is proposed to use infiltration cells along the corridor, 

capable of storing approximately the 25 mm storm event, sized for the additional road paved area.  

The infiltration of 25 mm would mean no increase in runoff volume from the additional paved road 

areas for up to 90% of local storm events. Additional detail will be provided in the stormwater 

management reporting. 

4.2.5 Potential Changes in Water Quality and Temperature 

Stormwater water quality will be provided in a treatment train approach, using bio-filtering (when 

space allows), oil/grit separators and infiltration trenches. The recommended infiltration 

stormwater trenches would also act as cooling trenches for any flow that is not infiltrated from the 
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paved area of York Road. The water temperature of Clythe Creek should also benefit from the 

removal of the north pond connection to the creek.  

4.2.6 Potential Changes in Channel Erosion and Stability 

The preferred alternative channel alignment eliminates contact with the majority of instream 

cultural heritage features. As a result, backwatering and local increases in channel velocity and 

scour associated with the features will not be a controlling aspect of channel morphology. The 

preferred alternative channel alignment will improve the functionality of Clythe Creek in terms of 

downstream sediment transport and flow connection. In addition proposed channel geometries 

have been developed to remain stable up to the anticipated 2-year return period flow with the 

overall goal of improving channel stability.   

4.2.7 Potential Changes in Fish Passage 

Clythe Creek has been extensively altered through the study area and contains several barriers 

to upstream fish migration. The existing barriers only allow downstream fish movement, thus 

creating a series of semi-isolated reaches. Barriers such as these are considered detrimental, as 

they prevent fish from undertaking movements such as spawning migrations or seasonal 

movements to locations with more favourable temperatures. Such movements allow fish to make 

optimal use of the available habitats. Removing such barriers, as recommended in the Grand 

River Fisheries Management Plan (Ontario Ministry of Natural Resources and Grand River 

Conservation Authority, 1998), is therefore considered to be positive. 

4.2.8 Potential Changes in Fish Habitat 

There do not appear to be any critical habitats present within the study area, such as spawning 

areas for fish from the Eramosa River, where modification would have a negative impact that 

would extend beyond the modification footprint. The elimination of several barriers to upstream 

migration, can be expected to provide benefits that extend throughout and beyond the study area 

by allowing fish to move freely between habitats, thus making use of seasonally optimal conditions 

and avoiding seasonally incompatible conditions, such as high summer water temperatures.  

 

The series of small ponds that has been created along Clythe Creek downstream from the 

entrance to the York District lands differs from the stream habitat that would originally have been 

present. The decreased water velocity and large surface area probably results in increased 

summer water temperatures and the submergent aquatic vegetation may cause low night-time 

dissolved oxygen concentrations during the summer. These ponds provide habitat for tolerant fish 

species and restoring Clythe Creek to a more natural channel configuration would reduce the 

amount of that habitat present. The proposed channel realignment is a return to conditions that 

would naturally occur in a stream of this nature, as recommended in the Grand River Fisheries 

Management Plan (Ontario Ministry of Natural Resources and Grand River Conservation 

Authority, 1998). 

 

The proposed plan does result in a reduction in the length of the small tributary that enters Clythe 

Creek upstream from the York District Lands entrance (Feature #13). Currently, however, this 

watercourse is only contiguous, in a fish utilization sense, with the short reach of Clythe Creek 

that is between the barriers to fish movement identified as Features #11 and #14. Elimination of 

the migration barriers would make this watercourse contiguous with a much longer reach of Hadati 
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Creek. It should be noted that no fish were captured when 117 m of this tributary were 

electrofished in 2009 (Table 2.6.1). 

4.2.9 Modification of Vegetation Communities 

The modification of existing vegetation communities to accommodate the relocation of the creek 

and widening of York Road. Vegetation Removal will be a one-time occurrence (i.e. during 

construction) and will result in permanent shift in vegetation community composition 

(ref. Figure 3.6.1). The proposed development will directly impact vegetation communities by 

removing a total of 3.41 ha of vegetation communities from the study area (Table 4.2.1). The 

majority of the removed vegetation occurs in cultural communities. There will be removals of some 

Forest communities and some marsh communities. Planting along the proposed creeks of equal 

or greater area will replace natural cover removed.   

 

Table 4.2.1 Vegetation Removal Areas 

ELC Code 
Vegetation Community 

Name

Total Area 

(ha)

Area to be 

Impacted (ha) 

Area to be 

Impacted (%)

Cultural Communities 

CUM1-1 Dry-Moist Old Field Meadow 2.39 0.13 5.4 

CUT2-6 
Buckthorn Cultural Thicket 

Type 
3.69 0.33 8.9 

CUM1-

1/MAM2-10 

Dry-Moist Old Field Meadow 
Type/Forb Mineral Meadow 

Marsh Type Complex 
4.94 2.86 57.9 

ANTH Anthropogenic 2.05 0.19 9.3 

Natural Communities 

FOD7-4 
Fresh-Moist Lowland Willow 

Deciduous Forest Type 
0.71 0.07 9.9 

MAM2-10 
Forb Mineral Meadow Marsh 

Type 
4.35 0.06 1.4 

OAO Open Aquatic 12.10 0 0 

Wildlife that relies on the impacted vegetation communities will be temporarily indirectly negatively 

impacted during the construction and planting phases. There are no expected induced impacts. 

Restoration along the proposed creek alignment, implementing vegetation salvages can 

compensate for the removed communities. Salvaging vegetation can advance the rehabilitation 

of vegetation communities, making them accessible to wildlife sooner.  

4.2.10 Modification of Arboricultural Resources 

Modification of arboricultural resources includes the proposed removal and/or potential injury of 

trees to accommodate the creek realignment. The location and extent of arboricultural resources 

were considered during site plan development with the intent to avoid impacts wherever feasible. 

The arborist study completed in 2016 did not survey the extent of the proposed creek realignment 

and a supplemental survey is proposed for the remaining portion of the modification footprint and 

will be included in the Vegetation Compensation Plan (Figure 3.6.2). Tree removal is to be a one-

time event during construction. The loss will be temporary as new plantings are proposed to 

replace trees being removed. 
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The proposed actions summarized in Section 4.1 will apply to accommodate the site alterations. 

The realignment along York Road will require 115 trees removed and may injure an additional 79 

trees (ref. Table 4.2.2); refer to Section 3.6.3 for details. Additional trees may be injured or 

removed pending the results of the remaining arborist assessment.   

 

Table 4.2.2  Tree Impact Summary 

Proposed Action 
Total

(No. of Trees) 

Preserve 20 

Injure 79 

Remove 115 

Replacement Requirement (1:1) 194

 

The permanent removal of trees will result in a loss of canopy habitat. The removed trees will be 

compensated at a ratio of 1:1 or greater depending on size to comply with City of Guelph polices. 

Within the surveyed section of the modification footprint, 194 trees are required to replace the 

trees proposed for removal or injury. An additional arborist assessment will determine the 

remaining replacement requirements. If replacement planting is not achievable on the subject 

land, a cash in lieu amount of $500.00 per tree destroyed or injured is to be paid as a substitute. 

Given time to grow, the canopy will increase in size and will consist of more native species. No 

induced impacts are expected. A Vegetation Compensation Plan and Tree Protection Plan are 

required as a part of Guelph Tree By-law (2010).  

4.2.11 Construction Disturbance of Wildlife 

Construction activities often result in a number of direct impacts to wildlife inhabiting the study 

area, including but not limited to: increased noise, light pollution, and vibrations which may result 

in avoidance behaviors of local wildlife. Clearing and grading operations may disturb wildlife and 

interfere with nesting birds if conducted during breeding season. Impacts are possible from the 

commencement of construction activities, and could range between 6 months to a year. 

Construction activities are a single occurrence activity. Clearing and grading activities could 

directly negatively impact birds by interfering with nesting. There is specific concern for Eastern 

Meadowlark which was recorded on the adjacent property. Avoidance behaviour of wildlife may 

occur for a short period after construction activities have ceased. Minor increases in noise and 

light pollution may also deter area sensitive species, (ref. Section 4.2.16 for more details). No 

induced impacts are expected. Impacts prior to mitigation measures are negative and of moderate 

significance. Construction activities including, but not limited to, clearing and grading activities 

should occur outside of the breeding season (April 15th and July 31st) to avoid impacts to nesting 

of significant species. Impacts after mitigation measures are neutral, and of moderate significance 

as impacts are temporary and can be avoided by timing activities outside of breeding season. It 

is possible to avoid or reduce the magnitude of the disturbance if clearing, grading, and/or general 

construction works take place outside the breeding bird season. In Guelph the breeding bird 

season corresponds roughly to the period of April 15th and July 31st. 
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4.2.12 Decreased Soil Stability 

Decreased soil stability is caused by clearing of vegetation and grading activities as it breaks up 

soil layers, reduces compaction, and increases bare soil which is more susceptible to erosion 

and/or sedimentation leading to loss of soil. Impacts are possible from the commencement of 

construction activities and could range between 6 months to a year. Construction activities are a 

single occurrence activity and soil stability will be restored upon revegetation of the site. 

Construction activities are a single occurrence short term activity. Soil stability will be restored 

upon revegetation of the site, therefore impacts are temporary. Decreased soil stability can cause 

more erosion and sedimentation resulting in reduced vegetation vigor and decreased water 

quality and fish habitat. By adhering to Greater Golden Horseshoe Area Conservation Authorities 

(GGHACA) 2006 Erosion and Sedimentation Control Guidelines for Urban Construction, little soil 

erosion and sedimentation should occur, minimizing the indirect impacts. If guidelines are not 

adhered to, prolonged reduction in plant vigor and fish habitat quality may occur. There are no 

expected induced impacts.  

 

Impacts prior to mitigation and compensation measures are negative and of moderate 

significance due to: 

 

 Minimal magnitude relative to area disturbed; 

 Duration is temporary; and 

 The frequency is a single occurrence event. 

 

Soil destabilization is reversible through revegetation following construction using temporary seed 

mix/annual nurse crop grass species within limits of disturbance. Adjacent natural feature should 

be protected from sedimentation through the use of siltation fencing outlined in GGHACA’s 

Erosion and Sedimentation Control Guidelines for Urban Construction (2006). 

 

The proposed site alterations were developed to require minimal grading, but some grading is still 

required to accommodate site activities. It is not possible to avoid soil disturbance in order to grub 

out the root systems of trees and other vegetation to accommodate construction. Sedimentation 

in the adjacent natural areas can be avoided through use of siltation fencing erected around 

disturbance zone in conformance with GGHACA 2006 Erosion and Sedimentation Control 

Guidelines for Urban Construction. Soil destabilization is reversible through revegetation following 

construction.  

Impacts after mitigation and compensation measures are neutral, as negative impacts can be 

avoided through the use of GGHACA 2006 Erosion and Sedimentation Control Guidelines for 

Urban Construction, and soil destabilization can be reversed through revegetation. 

4.2.13 Import/Export of Fill 

Imported fill will be of divergent origin and character to that of existing soils and may affect stability 

and/or permeability functions. However, as the imported material will be used primarily as a base 

for the road widening and the overall magnitude will be commensurate to that caused by the 

construction of new roads, and proposed creek. Importation of topsoil may bring in weed seed 

from non-native invasive species. Once imported, the duration of the fill placement is considered 

permanent. This is a single occurrence event. Some top soil may be imported to amend 

landscaping areas. It is not likely that this presents a significant source of non-native invasive 
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seeds. Introduction of non-native invasive seeds may lower the quality of vegetation communities 

by out competing native species for resources, reducing the biodiversity of the study area, and 

the resiliency of the plant communities. The plant communities are all cultural in nature and many 

non-native invasive species are already present, therefore the impacts are likely insignificant. No 

induced impacts are expected.  

 

Impacts prior to mitigation measures are negative and of low significance due to sensitivity of 

target is low and the extent is limited and the effect of the impact is permanent. Careful stockpiling 

and amendment of existing topsoil may allow avoidance of importing additional topsoil. If 

importing soil is unavoidable, top soil should be sourced in a manner that has the least potential 

for containing invasive exotic seeds. Granular fill is required to construct stable foundation for 

proposed roads and is therefore unavoidable. Once imported and placed it is not possible to 

reverse this impact while maintaining the proposed roads. Impacts after mitigation measures are 

neutral. 

4.2.14 Removal of Open Country Bird Habitat 

A pair of Eastern Meadowlark was recorded during the 2016 breeding bird survey on the property 

adjacent to the east of the study area (south of polygon 16 on Figure 3.6.1), south of Clythe Creek 

and east of the driveway to the correctional institute. The proposed work will be confined to the 

creek corridor and, as such, will not negatively impact these fields, therefore, there are no direct 

impacts expected. The pair may be indirectly impacted by the noise and other indirect pollution 

created during the construction period. No induced impacts are expected. Indirect impacts can be 

avoided by limiting construction activities to outside of the breeding season (April 15th to July 31st). 

4.2.15 Encroachment of Natural Areas 

Encroachment is the induced impact caused by human occupation or use of land adjacent to 

natural areas and the associated buffers. Encroachment activities following establishment of 

buffers could affect the long term success of NHS features and functions if encroachment is 

severe or excessive. Construction activities will result in avoidance behaviour of many wildlife 

species, see Section 4.2.11 for details. Noise and light pollution is likely limited to the lands 

immediately adjacent to York Road, see Section 4.2.16 for further details. Impacts would likely 

occur post construction and are potentially long term and iterative. Increased encroachment to 

the natural areas is not expected to increase significantly and would only incurred by the increased 

traffic on York Rd. Very little to no induced impacts are expected as the land use is not changing 

from parkland. 

4.2.16 Indirect Pollution 

Pollution from the creek realignment and road widening include noise, light, and chemicals. 

Wildlife tend to respond through behavior modifications such as avoidance. Introduction of 

chemicals into the environment leads to reduced fecundity  of aquatic and terrestrial wildlife and 

flora. Dust can cause avoidance behavior from wildlife and reduce the success of flora along 

roadsides. Potential effects of indirect pollution on wildlife include: 

 

 Reduced habitat quality; 

 Potential loss of habitat due to quality reduction; 

 Reduced population densities (particularly breeding birds); 

 Reduced species diversity; 
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 Increased susceptibility to predation; 

 Negative physiological effect; and 

 Alteration of reproductive behavior (particularly herpetofauna). 

 

Impacts would likely occur post-construction and are potentially long-term and iterative.  

Construction activities will likely result in noise, light, and chemical pollution which may cause 

avoidance behaviours in many wildlife species, see Section 4.2.11 for details. 

 

Based on available information and the existing park lands surrounding the natural features, 

lighting is not expected to change and, therefore, is expected to have a negligible effect on wildlife 

habitat use or bird migration. Wildlife species that are crepuscular (active during dawn and dusk) 

or nocturnal may avoid suitable habitat located near roadways due to light pollution. The study 

area is likely to be occupied mostly during daylight hours, reducing the amount of noise and light 

pollution during key times for crepuscular species.  

 

Contaminants from York Rd are not likely to change dramatically but may increase slightly due to 

increased road use. Contaminants can directly impact vegetation community, resulting in 

increased abundance of salt tolerant weedy species. It can indirectly impact wildlife by modifying 

the habitat adjacent to the road. The impacts are not expected to be significant as the communities 

adjacent to the roadways are cultural. No induced impacts are expected. 

4.2.17 Removal of Species at Risk 

The Endangered Species Act (2007) (O. Reg. 242/08) protects flora and fauna that is Threatened, 

Endangered or Special Concern at the provincial level. Significant habitats of provincially 

Endangered and Threatened species are specifically protected from development in the PPS, 

and habitats of provincial Special Concern species are recognized under the Province’s 

Significant Wildlife Habitat categories. 

 

Three Species at Risk birds were recorded including Chimney Swift – Threatened (federal and 

provincial); Barn Swallow – Threatened (federal and provincial); and Eastern Meadowlark – 

Threatened (federal and provincial). Chimney Swift and Barn Swallow are not suspected to be 

nesting in the study area as there is no suitable habitat present. Barn Swallows are known to be 

nesting in the vicinity and four birds were seen foraging over the baseball fields on the west side 

of the study area and in the open field on the east side of the study area. Eastern Meadowlark 

was recorded in the field east of the study area (south of polygon 16 on Figure 3.6.1), south of 

Clythe Creek and east of the driveway to the correctional institute. The proposed work will be 

confined to the creek corridor and, as such, will not negatively impact these fields.  

 

A Snapping Turtle – Special Concern (federal and provincial) – was observed in the pond. 

Although turtles are likely nesting in the general vicinity, such as along the Eramosa River to the 

south, there were no significant areas of potential nesting habitat along Clythe Creek and York 

Road. The two main ponds likely represent overwintering habitat for all three turtle species. 

 

Downy Serviceberry, Red Fescue, Rough Aven’s, and Hairy Solomon’s Seal were found in the 

study area and are considered rare in Wellington County (Appendix H-3). Rough Aven’s were 

recorded near the watercourse in polygon 3 as well as in polygon 11 and will likely be removed 
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when the creek is relocated. Red Fescue and Hairy Solomn’s Seal were recorded in the Meadow 

Marsh (polygon 13) and may be impacted by the footprint of the proposed watercourse.  

 

Construction activities could result in avoidance behaviours of Eastern Meadowlark in the field 

adjacent to the study area and Snapping Turtles in the pond. During the 2016 wildlife surveys, 

there was no evidence of snapping turtles nesting along the existing watercourse, or anywhere 

else within the study area. It is likely that they are nesting offsite. As stated in section 4.2.11, 

construction should occur outside of the breeding window to mitigate any impacts to breeding 

birds. No induced impacts are expected.  

 

Although there is open country bird habitat, no habitat is to be removed as a part of the road 

widening and creek relocation. Three locally rare species may be impacted. Locally rare plants 

found within the creek modification footprint could be salvaged and relocated on site outside of 

the footprint prior to construction. 



Appendix C-3: EIS Terrestrial Habitat Mitigative and Protective Measures

 Sediment and Erosion Control measures including silt fencing; 

 Works should be confined to creek and associated riparian habitat and specifically outside 

of the open fields which is Eastern Meadowlark habitat and foraging habitat for  and 

Chipping Sparrow;

 Vegetation removal to occur outside of breeding bird window: of April 15th and July 31st; if 

vegetation removal is to occur in this window, a qualified avian ecologist needs to sweep 

for nests; 

 Replace trees at a 3:1 or greater ratio or cash in lieu amount of $500.00 per tree destroyed 

or injured; 

 Development and implementation of a Vegetation Compensation Plan and a Tree 

Protection Plan; 

 No removal of Common Milkweed; if it must be removed, replace it elsewhere on site; 

 Construction of areas of sand and gravel for turtles to nest away from roadway; 

 Construction of turtle basking sites in/near ponds; 

 Installation of permanent wildlife exclusionary fence between road and ponds; 

 Construction of nesting boxes and platforms for species such as Wood Duck and Osprey; 

 Construction of snake hibernacula; 

 Bio-salvage of wetland plants along Clythe Creek;  

 Transplanting regionally rare and significant plants; 

 Planting native flower patches with Common Milkweed; and 

 Invasive species control. 
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Drainage and Stormwater Management 
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e r
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t o
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 (c
om

ple
tel

y o
pe

n a
t th

e s
ide

 
po

rta
l e

nd
, c

om
ple

tel
y c
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e d
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n p

ro
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e c
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y c
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0 p
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0 l
bs

/sf
 [5

00
kg

/sf
].

IM
PO

RT
AN

T:
 If 

a l
ow

 pr
es

su
re

, tr
ac

ke
d d

oz
er

 is
 us

ed
, d

o n
ot 

ru
n t

he
 do

ze
r o

n a
ny

thi
ng

 le
ss

 th
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t b
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e s

ton
e w

ith
 S

tor
mC

ha
mb

er
 no

n-
wo

ve
n f

ilte
r f

ab
ric

. O
ve

rla
p a

dja
ce

nt 
sh

ee
ts 

by
 at

 le
as

t 2
' [6

00
mm

].
BA

CK
FI

LL
IN

G
1. 

Ba
ck

fill
 so

il m
us

t b
e f

re
e f

ro
m 

lar
ge

 st
on

es
 an

d l
ar

ge
 or

ga
nic

 m
ate

ria
l (e

.g.
 tr

ee
 lim

bs
 an

d r
oo

t s
tum

ps
), 

an
d i

s c
ap

ab
le 

of
 be

ing
 co

mp
ac

ted
 to

 at
 le

as
t

90
%

 of
 th
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6.5
mm

] w
ide

 at
 th

e t
op

 an
d t

ap
er

ing
 to

 4.
4"

 [1
12

mm
] a

t th
e b

ott
om

.
Sp

ac
ing

 of
 th

e r
ibs

 at
 th

e b
ott

om
 of

 th
e c

ha
mb

er
 w

ill 
be

 ap
pr

ox
im

ate
ly 

4.9
" [

12
4m

m]
 an

d a
pp

ro
xim

ate
ly 

3.2
" [

81
.3m

m]
 at

 th
e t

op
.  O

ne
 sm

all
er

 rib
 si

ze
d

dim
en

sio
na

lly
 to

 ef
fec

tiv
ely

 ne
st 

un
de

r a
nd

 in
ter

loc
k t

o c
on

ne
ct 

un
its

 w
ill 

be
 2.

9"
 [7

3.7
mm

] h
igh

, 3
.3"

 [8
3.8

] w
ide

 at
 th
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For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

Calculations are based on installed chamber length.
Includes 6" (152 mm) stone above crown of chamber and typical stone surround. 
Stone void calculated at 40%.

Contactor® 100HD Bare Chamber Storage Volumes

Elevation Incremental Storage 
Volume

Cumulative
Storage

in. mm ft3/ft m3/m ft3 m3 ft3 m3

12 305 0.009 0.001 0.068 0.002 13.995 0.396

11 279 0.067 0.006 0.503 0.014 13.928 0.394

10 254 0.110 0.010 0.825 0.023 13.425 0.380

9 229 0.139 0.013 1.043 0.030 12.600 0.357

8 203 0.159 0.015 1.193 0.034 11.558 0.327

7 178 0.174 0.016 1.305 0.037 10.365 0.294

6 152 0.184 0.017 1.380 0.039 9.060 0.257

5 127 0.192 0.018 1.440 0.041 7.680 0.217

4 102 0.203 0.019 1.523 0.043 6.240 0.177

3 76 0.203 0.019 1.523 0.043 4.718 0.134

2 51 0.203 0.019 1.523 0.043 3.195 0.090

1 25 0.223 0.021 1.673 0.047 1.673 0.047

Total 1.866 0.173 13.995 0.396 13.995 0.396

Calculations are based on installed chamber length. 

The Contactor® 100HD is a 12.5" (318 mm) tall, low 

is required. The Contactor 100HD has the side portal 
internal manifold feature. The HVLV® SFCx2 Feed Con-
nector is inserted into the side portal of the Contactor 
100HD to create the internal manifold.

Size (L x W x H) 8' x 36" x 12.5"

2.44 m x 914 mm x 318 mm

Installed Length 7.5'

2.29 m

Length Adjustment per Run 0.5'

0.15 m

Chamber Storage 1.87 ft3/ft

0.17 m3/m

14.00 ft3/unit

0.40 m3/unit

Min. Installed Storage 3.84 ft3/ft

0.36 m3/m

28.81 ft3/unit

0.82 m3/unit

Min. Area Required 25 ft2

2.32 m2

Min. Center to Center Spacing 3.33'

1.02 m

Max. Allowable Cover 12'

3.66 m

Max. Inlet Opening in End Wall 10"

250 mm

Max. Allowable O.D. 
in Side Portal

6.9"

175 mm

Compatible Feed Connector HVLV SFCx2 Feed Connector

Stone Foundation Depth

6" 12" 18"

152 mm 305 mm 457 mm

Chamber and Stone Storage 
Per Chamber

28.81 ft3 33.81 ft3 38.81 ft3

0.82 m3 0.96 m3 1.10 m3

Min. Effective Depth 2.04' 2.54' 3.04'

0.62 m 0.77 m 0.93 m

Stone Required Per Chamber 1.37 yd3 1.84 yd3 2.30 yd3

1.05 m3 1.40 m3 1.76 m3

Visit www.cultec.com/downloads.html 
for Product Downloads and CAD details.



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

Three View Drawing

Hidden End

Shown with side portal trimmed 
and optional CULTEC HVLV SFCx2 
Feed Connector inserted.

Model RHD

Model EHD

Model EHD

Model EHD

Typical Interlock Installation



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

Plan View Drawing



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

CULTEC Contactor® 

CULTEC Contactor® 100HD chambers are designed for underground stormwater management. The chambers may be used for 

1. 

2. The chamber shall be vacuum thermoformed of black polyethylene.

3. The chamber shall be arched in shape.

4. The chamber shall be open-bottomed.

5. The chamber shall be joined using an interlocking overlapping rib method. Connections must be fully shouldered overlapping 
ribs, having no separate couplings or separate end walls.

6. The nominal chamber dimensions of the CULTEC Contactor® 100HD shall be 12.5 inches (318 mm) tall, 36 inches (914 mm) 
wide and 8 feet (2.44 m) long. The installed length of a joined Contactor® 100HD shall be 7.5 feet (2.29 m).

7. Maximum inlet opening on the chamber end wall is 10 inches (250 mm).

8. The chamber shall have two side portals to accept CULTEC HVLV® SFCx2 Feed Connectors to create an internal manifold. 
The nominal I.D. dimensions of each side portal shall be 5.75 inches (146 mm) high by 7.5 inches (191 mm) wide. Maxi-
mum allowable O.D. in the side portal is 6.9 inches (175 mm). 

9. The nominal chamber dimensions of the CULTEC HVLV® SFCx2 Feed Connector shall be 7.6 inches (194 mm) tall, 12 inches 
(305 mm) wide and 19.7 inches (500 mm) long.

10. The nominal storage volume of the Contactor® 100HD chamber shall be 1.866 ft3 / ft  (0.173 m3 / m) - without stone.  The 
nominal storage volume of a single Contactor® 100RHD Stand Alone unit shall be 14.93 ft3 (0.42 m3) - without stone. The 
nominal storage volume of a joined Contactor® 100EHD as an Intermediate unit shall be 13.995 ft3 (0.396 m3) - without 
stone. The nominal storage volume of the length adjustment amount per run shall be 0.93 ft3 (0.09 m3) - without stone.

11. The nominal storage volume of the HVLV® SFCx2 Feed Connector shall be 0.294 ft3 / ft (0.027 m3 / m) - without stone.

12. The Contactor®

lateral conveyance of water.

13. The Contactor® 100HD chamber shall have 16 corrugations.

14. The end wall of the chamber, when present, shall be an integral part of the continuously formed unit. Separate end plates 
cannot be used with this unit.

15. The Contactor® 100RHD Starter/Stand Alone unit must be formed as a whole chamber having two fully formed integral end 
walls and having no separate end plates or separate end walls. 

16. The Contactor® 100EHD Middle/End unit must be formed as a whole chamber having one fully formed integral end wall and 
one fully open end wall and having no separate end plates or end walls. 

17. The HVLV® SFCx2 Feed Connector must be formed as a whole chamber having two open end walls and having no separate 
® 100HD and act as cross feed con-

nections.

18. 

19. Heavy duty units are designated by a colored stripe formed into the part along the length of the chamber.

20. The chamber shall have a raised integral cap at the top of the arch in the center of each unit to be used as an optional in-
spection port or clean-out.

21. The units may be trimmed to custom lengths by cutting back to any corrugation on the large rib end.

22. 

23. Maximum allowable cover over the top of the chamber shall be 12' (3.66 m) for the Heavy Duty version.

24. 
instructions.
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Project Description York Road Environmental Impact Study, Victoria Roa to East City Limit
Option EIS Recommended Design
Limits of Quantities  STA 10+400 to STA 11+280 (880 m)

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$    50,000.00$          
Pre-Construction Survey LS 1 10,000.00$    10,000.00$          
Site Office LS 1 10,000.00$    10,000.00$          
Construction Layout LS 1 15,000.00$    15,000.00$          
Clearing and Grubbing LS 1 5,000.00$      5,000.00$            
Tree Removal, Small (<100 mm d) ea 24 5,000.00$      120,000.00$        
Tree Removal, Large (>100 mm d) ea 1 580.00$         580.00$               
Construction Signs, Traffic Control and TMP LS 1 5,000.00$      5,000.00$            
Contingency (30%) LS 1 920,000.00$  920,000.00$        

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 880 100.00$         88,000.00$          
Removal of any buried pipes, conduit, etc. m 880 40.00$           35,200.00$          
Earth Excavation (Grading), Including Full 
Depth Asphalt Removal m2 10535 15.00$           158,025.00$        
Clean Fill m2 3908 20.00$           78,160.00$          
Hot Mix HL-3 HS (45 mm lift) t 1426 120.00$         171,072.00$        
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 2851 100.00$         285,120.00$        
Granular 'A' Crushed Limestone t 5285 18.00$           95,135.00$          
Granular 'B' Crushed Limestone t 14270 16.00$           228,324.00$        
Multi-Use Pathway Including Granular m2 6220 85.00$           528,700.00$        
Concrete Curb and Gutter m 1778 60.00$           106,677.00$        
100 mm Diameter Pipe Subdrains m 1800 18.00$           32,400.00$          
Pavement Marking and Signs (Estimated) LS 1 20,000.00$    20,000.00$          
50mm Imported Topsoil and Sod m² 710 12.00$           8,520.00$            
50 mm Imported Topsoil, Seed and Mulch m² 1648 5.00$             8,240.00$            
Supply and Install Trees, 60 mm Caliber, Species each 25 350.00$         8,750.00$            
Removal and Relocate Bus Stop LS 1 30,000.00$    30,000.00$          

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 240,000.00$  240,000.00$        

Section D - Traffic Signals
Traffic Signals LS 1 500,000.00$  500,000.00$        

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$      142,000.00$        
Utility Relocation - Other LS 1 100,000.00$  100,000.00$        

Conceptual Level Total Estimate
4,000,000.00$     



Project Description York Road Environmental Impact Study, Victoria Roa to East City Limit
Option Addendum Alternative 1
Limits of Quantities  STA 10+400 to STA 11+280 (880 m)

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$    50,000.00$          
Pre-Construction Survey LS 1 10,000.00$    10,000.00$          
Site Office LS 1 10,000.00$    10,000.00$          
Construction Layout LS 1 15,000.00$    15,000.00$          
Clearing and Grubbing LS 1 5,000.00$      5,000.00$            
Tree Removal, Small (<100 mm d) ea 45 5,000.00$      225,000.00$        
Tree Removal, Large (>100 mm d) ea 5 580.00$         2,900.00$            
Construction Signs, Traffic Control and TMP LS 1 5,000.00$      5,000.00$            
Contingency (30%) LS 1 980,000.00$  980,000.00$        

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 880 100.00$         88,000.00$          
Removal of any buried pipes, conduit, etc. m 880 40.00$           35,200.00$          
Earth Excavation (Grading), Including Full 
Depth Asphalt Removal m2 12056 15.00$           180,840.00$        
Clean Fill m2 6491 20.00$           129,820.00$        
Hot Mix HL-3 HS (45 mm lift) t 1408 120.00$         168,985.00$        
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 2816 100.00$         281,642.00$        
Granular 'A' Crushed Limestone t 5285 18.00$           95,135.00$          
Granular 'B' Crushed Limestone t 14270 16.00$           228,324.00$        
Multi-Use Pathway Including Granular m2 6220 85.00$           528,700.00$        
Concrete Curb and Gutter m 1762 60.00$           105,741.00$        
100 mm Diameter Pipe Subdrains m 1800 18.00$           32,400.00$          
Pavement Marking and Signs (Estimated) LS 1 20,000.00$    20,000.00$          
50mm Imported Topsoil and Sod m² 302 12.00$           3,625.99$            
50 mm Imported Topsoil, Seed and Mulch m² 6348 5.00$             31,738.70$          
Supply and Install Trees, 60 mm Caliber, Species each 50 350.00$         17,500.00$          
Removal and Relocate Bus Stop LS 1 30,000.00$    30,000.00$          

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 240,000.00$  240,000.00$        

Section D - Traffic Signals
Traffic Signals LS 1 500,000.00$  500,000.00$        

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$      142,000.00$        
Utility Relocation - Other LS 1 100,000.00$  100,000.00$        

Conceptual Level Total Estimate
4,260,000.00$     



Project Description York Road Environmental Impact Study, Victoria Roa to East City Limit
Option Addendum Alternative 2
Limits of Quantities  STA 10+400 to STA 11+280 (880 m)

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$    50,000.00$          
Pre-Construction Survey LS 1 10,000.00$    10,000.00$          
Site Office LS 1 10,000.00$    10,000.00$          
Construction Layout LS 1 15,000.00$    15,000.00$          
Clearing and Grubbing LS 1 5,000.00$      5,000.00$            
Tree Removal, Small (<100 mm d) ea 40 5,000.00$      200,000.00$        
Tree Removal, Large (>100 mm d) ea 4 580.00$         2,320.00$            
Construction Signs, Traffic Control and TMP LS 1 5,000.00$      5,000.00$            
Contingency (30%) LS 1 920,000.00$  920,000.00$        

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 100 100.00$         10,000.00$          
Removal of any buried pipes, conduit, etc. m 880 40.00$           35,200.00$          
Earth Excavation (Grading), Including Full 
Depth Asphalt Removal m2 11144 15.00$           167,160.00$        
Clean Fill m2 3151 20.00$           63,020.00$          
Hot Mix HL-3 HS (45 mm lift) t 1410 120.00$         169,239.00$        
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 2821 100.00$         282,064.00$        
Granular 'A' Crushed Limestone t 5285 18.00$           95,135.00$          
Granular 'B' Crushed Limestone t 14270 16.00$           228,324.00$        
Multi-Use Pathway Including Granular m2 5888 85.00$           500,476.00$        
Concrete Curb and Gutter m 1781 60.00$           106,849.00$        
100 mm Diameter Pipe Subdrains m 1800 18.00$           32,400.00$          
Pavement Marking and Signs (Estimated) LS 1 20,000.00$    20,000.00$          
50mm Imported Topsoil and Sod m² 391 12.00$           4,687.43$            
50 mm Imported Topsoil, Seed and Mulch m² 6261 5.00$             31,307.00$          
Supply and Install Trees, 60 mm Caliber, Species each 44 350.00$         15,400.00$          
Removal and Relocate Bus Stop LS 1 30,000.00$    30,000.00$          

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 240,000.00$  240,000.00$        

Section D - Traffic Signals
Traffic Signals LS 1 500,000.00$  500,000.00$        

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$      142,000.00$        
Utility Relocation - Other LS 1 100,000.00$  100,000.00$        

Conceptual Level Total Estimate
3,990,000.00$     



Project Description York Road Environmental Impact Study, Victoria Road to East City Limit
Option EIS Recommended Design
Limits of Quantities Victoria Street to Skyway Drive

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$       50,000.00$           
Pre-Construction Survey LS 1 20,000.00$       20,000.00$           
Site Office LS 1 20,000.00$       20,000.00$           
Construction Layout LS 1 25,000.00$       25,000.00$           
Clearing and Grubbing LS 1 15,000.00$       15,000.00$           
Tree Removal, Small (<100 mm d) ea 140 5,000.00$         700,000.00$         
Tree Removal, Large (>100 mm d) ea 5 580.00$            2,900.00$             
Construction Signs, Traffic Control and TMP LS 1 15,000.00$       15,000.00$           
Contingency (30%) LS 1 3,160,000.00$  3,160,000.00$

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 1600 100.00$            160,000.00$         
Removal of any buried pipes, conduit, etc. m 2500 40.00$              100,000.00$         
Removal of Concrete Curb and Gutter m 325 20.00$              6,500.00$             
Removal of Concrete Sidewalk m² 173 20.00$              3,460.00$             
Removal of Culverts, Diameter Less Than 500 mm m 106 35.00$              3,710.00$             
Removal of Culverts, Diameter Equal to, or Greate m 117 60.00$              7,020.00$             
Earth Excavation (Grading), Including Full Depth 
Asphalt Removal m3 119970 15.00$              1,799,551.00$
Clean Fill m3 9000 20.00$              180,000.00$         
Hot Mix HL-3 HS (45 mm lift) t 4264 120.00$            511,680.00$         
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 8527 100.00$            852,700.00$         
Granular 'A' Crushed Limestone t 15400 18.00$              277,200.00$         
Granular 'B' Crushed Limestone t 37800 16.00$              604,800.00$         
Multi-Use Pathway Including Granular m2 15224 85.00$              1,294,040.00$
Concrete Curb and Gutter m 5889 60.00$              353,340.00$         
100 mm Diameter Pipe Subdrains m 5073 18.00$              91,314.00$           
Pavement Marking and Signs (Estimated) LS 1 50,000.00$       50,000.00$           
50mm Imported Topsoil and Sod m² 5315 12.00$              63,780.00$           
50 mm Imported Topsoil, Seed and Mulch m² 9909 5.00$                49,542.53$           
Supply and Install Trees, 60 mm Caliber, Species each 145 350.00$            50,750.00$           
Removal and Relocate Bus Stop LS 7 30,000.00$       210,000.00$         

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 1,200,000.00$  1,200,000.00$

Section D - Traffic Signals
Traffic Signals (1 intersection) LS 3 500,000.00$     1,500,000.00$

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$         142,000.00$         
Utility Relocation - Other LS 1 100,000.00$     100,000.00$         

Section F - Structural
TerraSteep® Retaining Walls, Installed m2 376 200.00$            75,200.00$           

Conceptual Level Total Estimate
13,694,487.53$



ITEM EST. UNIT
DESCRIPTION QTY. UNIT PRICE TOTAL

1
600 x 600mm Catchbasins 

23 ea $2,500.00 $57,500.00

2
DICB

3 ea $3,500.00 $10,500.00

3
1200mm CB Manholes OPSD 701.010

17 ea $5,000.00 $85,000.00

4
1500mm CB Manholes OPSD 701.010

2 ea $7,500.00 $15,000.00

5
1800mm CB Manholes OPSD 701.010

1 ea $8,500.00 $8,500.00

6
2400mm CB Manholes OPSD 701.010

3 ea $10,000.00 $30,000.00

7
3000mm CB Manholes OPSD 701.010

1 ea $12,500.00 $12,500.00

8
250mm CB Leads PVC SDR 35 
Granular Bedding and Backfill 356 m $150.00 $53,400.00

9
300mm Storm Sewer PVC SDR 35 
Granular Bedding and Native Backfill 0 m $200.00 $0.00

10
375mm Storm Sewer  PVC SDR 35 
Granular Bedding and Backfill 97 m $225.00 $21,825.00

11
450mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $250.00 $25,000.00

12
525mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $300.00 $30,000.00

13
750 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $780.00 $78,000.00

14
825mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $900.00 $90,000.00

15
1050 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

33 m $1,430.00 $47,190.00

16
1350 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

200 m $2,250.00 $450,000.00

17
1500 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $2,800.00 $280,000.00

18
Chamber System with excavation and 
bedding 1040 m $60.00 $62,400.00

19
Inspection Ports (1/30m)

35 ea $250.00 $8,750.00

20
Orifice Plates

5 ea $250.00 $1,250.00

21
Weir Plates

3 ea $500.00 $1,500.00

22
Stone Trench and Lining

1040 m $175.00 $182,000.00

23
Oil/grit Chambers

5 ea $100,000.00 $500,000.00

24
Drainage Outlets

6 ea $25,000.00 $150,000.00

25
Contingency of 10%

0.1 LS $2,200,315.00 $220,031.50

TOTAL PRICE $2,420,346.50



Channel Works 
Cost 

Estimate 

Mobilization/Demobilization/Admin  $                 7,500  

Site Prep/ Clearing and Grubbing  $                 9,000  

Staging/Stockpile Area(s)  $                 5,000  

Excavation and Offsite Disposal of Excavated Materials  $               65,000  

Fill (from Stockpiled Excavated Materials)   $             340,000  

Coarse Channel Bed Stone  $             140,000  

Gravel Bed Treatments and Void Mix  $               65,000  

Vegetated Block Treatment  $               80,000  

Vegetated Riprap  $               40,000  

Environmental Measures (ESC, Pumping/Dewatering, Fish Relocations, etc.)  $               30,000  

**Tree and Shrub Plantings/Site Restoration costs by others**   

Total  $         781,500.00  

Total with Contingency (10%)  $         859,650.00  



 

 

  

3450 Harvester Road 
Burlington, ON  L7N 3W5 
+1 905 335 2353 
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Memo 

To:  Arun Hindupur, City of Guelph 

From: Steve Chipps, Linda Axford and Maria King, Wood 

Date: April 5, 2018 (Revised October 5, 2018) 

File: TP115100-26 

cc: Todd Fell, Dougan & Associates and Mark Wojda, Matrix Solutions 

Re: York Road Environmental Design Study, Road Alternatives Assessment,  
City of Guelph 

1. Introduction 

Following the Project Team meeting held at the City of Guelph on December 20, 2017 (where 
Wood presented Road Alternatives 1 and 2 as discussed in a December 19, 2017 memorandum), 
Wood was requested by the City of Guelph to further investigate the opportunities, constraints 
and costs associated with two (2) additional roadway design alternatives.  The objective of 
investigating these two (2) new alternatives was to determine if the multi-use pathways could be 
maintained adjacent to York Road through either compromise of the multi-use pathway width, or 
acceptance of the cost of relocating the built heritage features at the Reformatory Entrance.  
 
The two (2) new alternatives are as follows: 
 
Alternative 3: Eliminate the boulevards and narrow the multi-use pathways on both the north 

and south sides of York Road to 2.5 m adjacent to the Reformatory Property 
entrances, maintaining heritage walls in place; 

Alternative 4: Eliminate the boulevards, maintain 3.0 m multi-use pathways on both the north 
and south sides of York Road, and relocate the heritage wall outside of the clear 
zone. 

 
At the December 20, 2017 meeting and in an email dated April 23, 2018, the City of Guelph 
Heritage Planner, Steven Robinson, indicated that he was not opposed to the curved, stone ring 
walls on both sides of the main entrance to the Correctional Centre being carefully dismantled 
and relocated and reconstructed southward. He further stated in the April 23rd email that before 
he could give a full recommendation this option would need to include the creation and approval 
of a Conservation Plan. 
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Accordingly, only Alternative 4 will be discussed, in the revised HIA, as the proposed site alteration 
at this time.  The Alternative 4 road design would eliminate the boulevards and provide full 3.0 m 
wide multi-use paths on both the north and south sides of York Road from Beaumont Avenue to 
east of the Reformatory property.  Unlike earlier alternatives, Alternative 4 includes relocation of 
the former Reformatory entrance gateway features/walls to beyond the limits of the 6.5 m roadway 
clear zone.  Relocation of the cultural heritage walls would provide additional space for snow 
storage and utilities, while eliminating the need to provide a guiderail along the road side of the 
heritage features.  Relocation of the wall will need to be undertaken by skilled heritage masons 
and will require additional embankment grading and use of retained soil systems (or retaining 
walls) between the heritage wall and the creek. 
 
In order to optimize the available space within the right-of-way, the roadway alignment would be 
shifted 1.5 m to the north relative to the design presented in the March 2017 version of the EIS.  
The road profile has also been adjusted to minimize grading impacts on adjacent properties.  
Similar to the design presented in the March 2017 EIS, extension of the Hadati Creek culvert would 
be required, and opportunities to reduce impacts to the creek and heritage features through 
implementation of various segments of retaining walls/soil systems could be investigated as part 
of detailed design.   
 
The application of these two (2) new alternatives was to be limited to the section of York Road 
between the western entrance to Royal City Jaycees Park (west of the existing Elizabeth Street 
intersection), and east of the Reformatory Property entrance, where the south multi-use path had 
been located south of the Clythe Creek in the original Environmental Design Study (March 2017 
submission).  At the December 20, 2017 meeting, the City of Guelph indicated that the recently-
approved Active Transportation Network Study Update (June 2017) requires that active 
transportation facilities must (where feasible) provide the same level-of-service as vehicular modes 
of transportation.  Locating the multi-use path to the south of Clythe Creek would place it within 
the floodplain and make it unusable during moderate to significant storm events (> 2 year 
frequency), therefore significantly compromising its level of service relative to the roadway. 
Therefore, as indicated by the City at the December meeting, the multi-use path is preferred to be 
located adjacent to the road. 
 
The following memorandum provides details of the development and assessment of the two (2) 
new roadway design alternatives (Alternatives 3 and 4). 

2. Alternative 3: Remove Boulevards and Reduce Multi-Use Pathways to 2.5 m 
Adjacent to the Reformatory Entrance 

2.1. Road Design 

Adjacent to the Reformatory Property, Road Alternative 3 considers the elimination of boulevards 
and provision of narrowed 2.5 m multi-use paths within the York Road right-of-way. Per City 
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direction provided at the December 20, 2017 meeting, a 1.0 m platform, 0.5 m rounding, and 
minimum 3:1 embankment slopes are provided on the south side.  
 
The justification for the change in cross-section is to maximize separation between the driving 
lanes and heritage features at the former Reformatory property.  The reduced infrastructure widths 
permit the roadway alignment to be shifted 2.0 m to the north relative to the design presented in 
the Environmental Impact Study (EIS).  With the road alignment shift to the north by 2.0 m and 
reduction in the multi-use path width from 3.0 m to 2.5 m, the south multi-use path would be 
located a minimum of 1.5 m from the eastern heritage wall, with an average separation distance 
of approximately 2.5 m. While the driving lanes would be moved further away from the heritage 
wall as compared to Road Alternatives 1 and 2 (discussed in the December 2017 memorandum), 
the distance would not be sufficient to ensure the wall would be located beyond the 
recommended 6.5 m clear zone of the roadway.  As a result, a guiderail would need to be provided 
within the 1.5 m-2.5 m space between the multi-use path and heritage wall, significantly limiting 
both snow storage and visibility of the heritage features along this segment of York Road.  
Additionally, with the north side multi-use path located immediately adjacent to the property line 
with no boulevard, all overhead lighting and utilities would need to be located south of the 
roadway. 
 
While Road Alternative 3 would have impacts on snow storage, utilities and visibility of the heritage 
wall, the northerly realignment and reduced cross-sectional width would minimize the impacts to 
the creek and would not directly impact the heritage walls.  Where grading limits would impact 
the creek and heritage features, as per Road Alternatives 1 and 2, implementation of various 
segments of retaining walls/soil systems should be considered.  
 
West of Beaumont Crescent, and east of the entrance to 840 York Road, Alternative 3 would 
include provision of 1.5 m wide boulevards and 3.0 m wide multi-use pathways indicated in the 
original EIS submission. 
 
Roadway cross-section Alternative 3 is illustrated in  
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Figure 2.1, with the associated plan and profile drawings provided in Appendix A. The guiderail 
layout is illustrated in Figure 2.2. 
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Figure 2.1:  Typical Roadway Cross-Section for York Road Alternative 3. 
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Figure 2.2:  Roadway Plan View for York Road Alternative 3. 

2.2. Creek Design 

Creek Alternative 2 from the December 2017 memorandum has been carried forward for Road 
Alternative 3.  Matrix selected a 3:1 H:V roadway grading slope to establish the constraining limits 
when considering changes to the channel planform. An evaluation of the new grading limit for 
Road Alternative 3 reveals that it overlaps with the preferred channel alignment at two separate 
locations.  
 
The first location where the revised grading slope intersects with the preferred channel alignment 
is within Reach C-9A, upstream of the Reformatory driveway (approximate chainage 0+425m, 
Sheet 4, Appendix B). Within this reach, the existing planform of Clythe Creek flows over a stone 
weir (Cultural Feature ‘14’). The preferred channel alignment option realigns the primary flow south 
around the stone weir, reconnecting to the existing channel downstream of the weir.  It is possible 
to incorporate the ‘high-flow’ channel that conveys higher flows over the weir structure. This 
design involves the establishment of an island-type feature downstream of the weir that separates 
the newly constructed primary channel and the existing length of channel that will be maintained 
to convey flows passing over the weir. The two channels connect further downstream towards the 
Reformatory driveway at approximate chainage 0+430m (ref. Sheet 4, Appendix B). 
 
From this location, the creek then flows under the Reformatory Bridge. At the stone weir, the draft 
EIS preferred alignment incorporated a ‘high-flow’ channel that directs flows exceeding bankfull 
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(i.e., close to overtopping the channel banks) towards and through the existing channel at the weir. 
This approach supports fish passage through the primary channel but also allows for the weir to 
be activated at higher flows, partially mitigating its disconnection from the main channel. However, 
to accommodate the 3:1 H:V  road grading an adjustment to the preferred channel alignment is 
necessary. Based on the required grading, it is not possible to re-connect the channel at the pool 
immediately downstream of the weir as the pool must be infilled to achieve the desired grading. 
As this pool becomes unusable, the proposed channel alignment must tie-in to the existing 
channel further downstream. As such the Alternative 2 creek configuration eliminates the ‘high-
flow’ channel and any continued flow through the weir as the grading and fill would cut off the 
connection location. The adjustments required at this location do not otherwise impact the form 
and function of Clythe Creek from the draft EIS preferred channel alignment. 
 
The second location requiring adjustment is in the vicinity of the Hadati Creek confluence 
(approximate chainage 0+850 to 1+050m, Sheet 5, Appendix B). The grading to accommodate the 
alternative roadway/MUP cross section necessitates shifting the draft EIS design planform slightly 
south. The shifted planform aligns with the concrete box culvert that is proposed to replace the 
existing corrugated steel pipes at this location. Downstream of the crossing, Hadati Creek flows 
south through a box culvert under York Road where it enters Clythe Creek at the outlet. The box 
culvert is to be extended on the south side, facilitated by the shift south of the Clythe Creek 
planform. Whereas the preferred channel alignment utilized the existing creek planform for 
approximately 40 m west of the culvert, the revised planform requires additional cut as the creek 
bend begins further upstream. The existing length of creek that was previously intended as part 
of the design channel will be filled. The design change at the second location does not have 
significant implications on channel function when compared to the original preferred channel 
alignment. 

2.3. Cultural Heritage Assessment 

Former Reformatory Entranceway 

Under Alternative 3 the proposed roadway improvements include the widening of York Road, a 
2.5 m multi-use path on each side of the roadway in vicinity of the former Reformatory driveway, 
a 1.5 m to 2.5 m space between the multi-use pathway and cultural heritage walls for snow storage 
and a guiderail on the south side of York Road.  Based on the guiderail being placed approximately 
0.5 m to 1.5 m in front of the cultural heritage walls, and with the walls remaining partially buried, 
the view of the walls would be greatly diminished.  There is a possibility of damage to the cultural 
heritage walls during the road construction due to the guiderail being placed as close as 0.5 m 
away from the walls in some locations.  In addition, snow will be piled up next to the cultural 
heritage walls due to the lack of space from the road and multi-use pathway, potentially resulting 
in structural damage to the walls. 
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Remainder of Cultural Heritage Resources 

Road Alternative 3 (ref. Appendix E) will result in re-alignment of major portions of Clythe Creek, 
which is expected to impact the cultural heritage resources as per Road Alternative 2, leaving some 
heritage features in situ but without water flow and the complete removal of other heritage 
features.  
 
The changes in Alternative 3 would include the removal of the culvert (#2) which travels under 
York Road; the remnant culvert railing on the north side of York Road (#2); the intermittent stream 
which feeds into Clythe Creek (#13) and the fieldstone weirs #22, 24, 25, and 26; and the limestone 
pillars and wood board fencing alongside York Road (#28, 29 and 30).  Some fieldstone weirs and 
steps would remain in situ but without water flow (these include weirs #3, 5, 8, 23 and 35).   
 
Fieldstone weirs # 9, 10, 11, and 14 may be removed or could possibly be maintained in situ with 
retaining walls or grading. However, if they remain they would all be impacted by loss of flow as 
a result of channel realignment.  Under Alternative 3 the new creek bed would be relocated south 
of the existing creek bed just west of weir #14 with the existing bed filled in and re-graded. 
 
Under Alternative 3, road and multi-use path grading would impact the fieldstone steps (#6), and 
a large bedrock outcrop (#7). There is a potential modification of the limestone terrace wall (#12), 
the arched pedestrian bridge (#27), the metal and wood bridges (# 31, 32 and 33) and the box 
culvert (#34) due to the channel work or pedestrian traffic needs. 
 
Below are photos and descriptions of each of the recognized 36 “listed” or “potential” heritage 
resources with possible impacts: 
 
The Table below has been revised to answer Steven Robinson’s concerns to the previous table.  
The revised Table shows Impacts and Mitigation and is discussed in more detail in Section 4.0 
Analysis in the revised HIA. 
 

Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
1 

 
Rock faced ashlar culvert, of unknown age, on the 
north side of York Road.  Clythe Creek passes under 
this. 

Removal: 
Culvert under tracks 
would be remain in 
place. 

 
 
 
 

Protect culvert while 
replacing York Road 
culvert downstream. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
2 

 
Reinforced concrete road bridge railing (remnant) 
circa 1920 on the north side of York Road.  

Removal: 
This feature would 
be removed due to 
road widening and 
multi-use path. 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

3 

 
Fieldstone weir with steps and sentinel stones.  This 
is a barrier to fish passage. 

Maintained in situ: 
This feature would 
be maintained in 
landscape but will 
be impacted by loss 
of flow as a result of 
channel realignment. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
Where possible, creek 
realignment design 
should incorporate 
the ‘high-flow’ 
channel to convey 
higher flows over the 
weir structure. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
4 

 
Fieldstone garden wall with sentinel stones. 

No Impact:  
Wall to remain in 
existing condition 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 

 
 

5 

 
Fieldstone weir with clay pipes. This is a barrier to 
fish passage. 

Maintained in situ:  
This feature would 
be maintained in 
landscape but would 
be impacted by loss 
of flow as a result of 
channel realignment 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
Where possible, creek 
realignment design 
should incorporate 
the ‘high-flow’ 
channel to convey 
higher flows over the 
weir structure. 
 

6 

 
Fieldstone steps. 

Potentially 
impacted:  
The steps may be 
covered by grading 
for road and 
pathway. 
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 

appropriate context 
of the resource must 
be considered in 
relocation. 

7 

 
Large Boulder or bedrock outcrop. 
 

Potentially 
impacted:  
This feature may be 
covered by grading 
for road and 
pathway 

. 
Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

8 

 
Fieldstone weir. This is a barrier to fish passage 

Maintained in situ:  
The weir would be 
maintained in 
landscape but would 
be impacted by loss 
of flow as a result of 
channel realignment. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
Where possible, creek 
realignment design 
should incorporate 
the ‘high-flow’ 
channel to convey 
higher flows over the 
weir structure. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
9 

 
Fieldstone weir beside gabion baskets. (Gabion 
baskets are not part of listed heritage resource). 
 

Removal or 
possibly 
maintained in situ:  
This feature would 
be removed due to 
grading for road 
widening and multi-
use path.  
If a proposed 
retaining wall is built 
it could be 
maintained in the 
landscape but will 
be impacted by loss 
of flow. 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

10 

 
Fieldstone weir. 

Removal or 
possibly 
maintained in situ:  
This feature would 
be removed due to 
grading needed for 
road widening and 
multi-use path.  
If a proposed 
retaining wall is built 
it could be 
maintained in the 
landscape but will 
be impacted by loss 
of flow. 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
11 

 
Fieldstone weir, steps and ashlar stone terrace wall. 

Removal or 
possibly 
maintained in situ:  
This feature would 
be removed due to 
grading needed for 
road widening and 
multi-use path.  
If a proposed 
retaining wall is built 
it could be 
maintained in the 
landscape but would 
be impacted by loss 
of flow. 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

12 

 
Ashlar cut limestone terrace wall. 

Removal or 
possibly 
maintained in situ:  
Feature would be 
partially impacted by 
proposed creek 
realignment and 
grading 
requirements. 
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
13 

 
Confluence of creek and intermittent stream. 

Removal:  
The existing 
intermittent stream 
would be filled and 
re-graded.  

The confluence will 
be relocated. 
 

14 

 
Fieldstone weir with cut stone terrace wall. New 
channel would tie into existing creek just west of 
#14. 
 

Removal or 
possibly 
maintained in situ:  
This feature might 
be removed due to 
grading needed for 
road widening and 
multi-use path. The 
feature is a 
substantial barrier to 
fish passage and 
limiting factor in 
overall channel 
function and health.  
Feature to be taken 
off-line and 
disconnected during 
low-flow stages. An 
overflow channel 
would be 
incorporated so that 
the feature will be 
reconnected during 
high-flow stages 
(i.e., flows greater 
than the 2-year 
discharge). 
 

If removal is required, 
partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
15 

 
Fieldstone east entrance wall, curved with sentinel 
stones. 

Removal:  
This feature would 
be removed due to 
grading needed for 
road widening and 
multi-use path. Road 
widening without 
moving this feature 
would result in less 
visibility of feature, 
potential damage 
due to grading 
requirements, snow 
and salt issues.  
 

This structure would 
be removed and 
rebuilt back further 
from the road by 
skilled heritage 
masons.  The details 
of the reconstruction 
would be decided 
during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
 

16 

 
Fieldstone west entrance wall, curved with sentinel 
stones. 

Removal:  
This feature would 
be removed due to 
grading needed for 
road widening and 
multi-use path.  
 

This structure would 
be removed and 
rebuilt back further 
from the road by 
skilled heritage 
masons.  The details 
of the reconstruction 
would be decided 
during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
 

17 

 
Stone and concrete road bridge. 

No Impact: 
Feature to remain in 
existing location. 

 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
18 

 
Fieldstone steps to the south of road bridge. 

No Impact: 
Feature to remain in 
existing location. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
 

19 

 
Entrance sign, ashlar, rock-faced limestones with 
jack arch. 

No Impact:  
Feature to remain in 
existing location.  

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
 

20 

 
Ashlar dry stone wall. 

No Impact:  
Feature is located 
within the floodplain 
and will not be 
impacted by 
proposed channel 
works.  Feature is to 
remain in existing 
location. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
21 

 
Willowbank Hall. 

No Impact:  
Feature to remain in 
existing location. 

 

If it is to be part of 
the Conservation 
Plan, it may be 
rehabilitated.  This 
would be decided 
during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
 

22 

 
Fieldstone weir. 

Removal:  
This feature would 
be removed as a 
result of channel 
work. 
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

23 

 
Fieldstone weir and culvert. 

Maintained in situ:  
Feature would be 
maintained in 
landscape but would 
be impacted by loss 
of flow as a result of 
channel realignment. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
Where possible, creek 
realignment design 
should incorporate 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 

the ‘high-flow’ 
channel to convey 
higher flows over the 
weir structure. 

24 

 
Fieldstone weir and culvert. 

Removal:  
This feature would 
be removed as a 
result of channel 
work and grading 
for roadway and 
pathway. 
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

25 

 
Fieldstone weir. 

Removal:  
This feature would 
be removed as a 
result of channel 
work and grading 
for roadway and 
pathway. 
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 



19 
 
City of Guelph 
April 5, 2018 (Revised October 5, 2018) 
 

P:\Work\TP115100\Corr\Memo\18-03-26 Road Alt Assessment\18-10-05 Guelph-AHindupur -Options 3 and 4.docx 

Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 

be considered in 
relocation. 

26 

 
Fieldstone weir. 

Removal:  
This feature would 
be removed as a 
result of channel 
work. 

 Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

27 

 
Arched concrete and metal pedestrian bridge with 
stone abutments. 

Potential 
Modification:  
This feature may 
need to be modified 
to accommodate 
pedestrian traffic 
and channel work. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
28 

 
Limestone pillars with wood board fencing leading 
to main entrance. 

Removal:  
This feature would 
be removed due to 
grading needed for 
road widening and 
multi-use path.  
 

Partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 

29 

 
Metal and wood pedestrian bridge. 

Potential 
Modification or 
Removal:  
Potential for feature 
to be modified to 
accommodate 
pedestrian traffic or 
removed due to 
channel works. 
 

The modifications to 
be developed during 
the preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
If removal is required, 
partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 

appropriate context 
of the resource must 
be considered in 
relocation. 
 

30 

 
Metal and wood pedestrian bridge. 

Potential 
Modification or 
Removal 
Potential for feature 
to be modified to 
accommodate 
pedestrian traffic or 
removed due to 
channel works.  IO 
has recommended 
removal of this 
feature. 
 

The modifications to 
be developed during 
the preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
If removal is required, 
partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 
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Table 2:1 Heritage Resource Photos with Impacts and Mitigation
No. Photo Impacts Mitigation 
31 

 
Metal and wood pedestrian bridge. 

Potential 
Modification or 
Removal:  
Potential for feature 
to be modified to 
accommodate 
pedestrian traffic or 
removed due to 
channel works. IO 
has recommended 
removal of this 
feature. 
 

The modifications to 
be developed during 
the preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
If removal is required, 
partial salvage, 
documentation 
through measured 
drawings and high-
resolution digital 
photographs, and/or 
historical plaquing. 
If possible, relocation 
within the GCC or to 
other parts of Guelph 
in order to better 
accommodate 
conservation and 
adaptive reuse.  The 
appropriate context 
of the resource must 
be considered in 
relocation. 
 

32 

 
Box culvert at confluence of Clythe Creek and 
Hadati Creek. 

Potential 
Modification:  
Culvert may be 
extended to 
accommodate 
roadway grading 
requirement and 
CSP replacement. 
 

The modifications 
may be developed 
during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
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No. Photo Impacts Mitigation 
33 

 
Concrete and stone weir. 

Maintained in situ:  
Feature would be 
maintained in 
landscape but would 
be impacted by loss 
of flow as a result of 
channel realignment. 
 

May require repairs.  
This would be 
decided during the 
preparation of a 
Conservation Plan by 
a qualified heritage 
consultant. 
Were possible, creek 
realignment design 
should incorporate 
the ‘high-flow’ 
channel to convey 
higher flows over the 
weir structure. 

34 

 
GJR railroad bridge. 

No Impact:  
Feature to remain in 
existing condition. 
 

 

2.4. Terrestrial Habitat Assessment 

The Terrestrial Habitat Assessment as per the December 2017 assessment for Road Alternative 2 
has been carried forward for Alternative 3.  
 
A comprehensive background review supported by multiple field investigations was completed 
as a part of the draft York Road Environmental Design Environmental Impact Study (March 2017) 
which yielded a long list of key terrestrial ecological sensitivities present, or potentially present, 
within the York Road Environmental Design (YRED) Study Area. The key sensitivities potentially 
present within the Study Area include:  
 

Sensitive ELC communities; 
Species at Risk (SAR); 
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Regionally Important Vegetation - City of Guelph (City of Guelph, 2012) & Wellington 
County (Frank and Anderson 2009); 
Other significant vegetation; 
Area Sensitive Birds; 
Potentially Breeding Locally Sensitive Birds; and 
Candidate Significant Wildlife Habitat (SWH). 

 
Appendix C-1 includes a summary of these sensitivities and where they are located within the 
Study Area. 
 
The potential terrestrial habitat impacts associated with the Alternative 3 road widening can be 
described as direct, indirect, and induced and can vary in magnitude and permanence. 
Magnitude refers to the size or severity of the impacts and permanence refers both the duration 
and the reversibility of an impact. The potential impacts to terrestrial habitat reviewed in the 
draft York Road Environmental Design Environmental Impact Study (March 2017) include:  
 

Changes to soil permeability, water balance, drainage patterns, run off, and soil stability; 
Modification to vegetation communities; 
Modification to arboricultural resources; 
Construction disturbance of wildlife; 
Import/export of fill; 
Removal of Open Country Bird Habitat; 
Encroachment of natural areas; 
Indirect pollution; and  
Removal of significant species and their habitat. 

 
For a description of each impact, its potential magnitude, and the duration; review Section 4.2 of 
draft York Road Environmental Design Environmental Impact Study (March 2017) which has 
been provided in Appendix C-2.  
 
For Alternative 2, road and creek design are expected to impact a sensitive ELC community 
(Fresh-Moist Lowland Deciduous Forest Type (FOD7-4)) and a regionally important plant (Rough 
Aven’s (Geum laciniatum)). There is a potential to also directly impact Polygon 12 and 13 
(ref. Appendix C, Figure 1), Mineral Meadow Marsh (MAM2) and Forb Mineral Meadow Marsh 
(MAM2-10) respectively, as it is directly adjacent to the creek alignment.  There is a potential for 
indirect impacts to the following sensitivities:  
 

Sensitive ELC communities; 
Regionally Important Vegetation; 
Other significant vegetation; 
Species at Risk (SAR); 
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Area Sensitive Birds;  
Potentially Breeding Locally Sensitive Birds; and  
Candidate Significant Wildlife Habitat (SWH). 

 
Appendix C-1 provides a description of expected and potential impacts to each sensitivity.  
Many potential indirect impacts can be avoided through mitigation measures and 
recommendations, discussed further in Section 4.1 and 4.2. 

2.5. Stormwater Management Strategy 

The preferred stormwater management strategy for Road Alternative 3 would be the same as 
that determined for Road Alternative 2, as per the following: 
 

Infiltration trenches with overflow chamber system and controlled outlet (where 
groundwater elevations permit), (ref. Figure: Infiltration/Filtration Trench Configuration, 
Appendix B). A conceptual plan will be provided within the EIS 
Lined filtration trenches with overflow chamber system and controlled outlets (where 
groundwater elevations are high), (ref. Figure: Infiltration/Filtration Trench Configuration, 
Appendix B). A conceptual plan will be provided within the EIS 
Catchbasins to have goss traps and/or catchbasin shields to be connected to 
infiltration/filtration trenches, west of Watson Road, with standard storm sewer system for 
east of Watson Road.  
Oil/grit chambers upstream of outlets 
Permeable MUPS where groundwater is 1 m or more below proposed grades 
Appropriate winter operation and maintenance procedures to be implemented for MUPs 

2.6. Property Requirements 

The south limit of the existing ROW will need to be extended by 1.5 m, between Beaumont Avenue 
and the eastern Reformatory property limit, and by 2.3 m adjacent to the Reformatory entrance. 
If the City decides to relocate the overhead utilities to the south side of York Road,  a total ROW 
width of 26.5 m (widened to the south) will be required to ensure the utilities are located beyond 
the clear zone limit. Temporary grading easements will also be required during construction.  
 
In addition to property required for the road, property would be required for the proposed creek 
realignment. To determine the required property, the meander belt for the proposed creek would 
have to be determined, along with the minimum setbacks required by GRCA, within the detailed 
design process.  
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2.7. Preliminary Capital Costs 

Preliminary capital costs for Road Alternative 3 have been determined for the proposed road, creek 
and stormwater management/ drainage components of the York Road improvements 
(ref. Appendix E).  The following assumptions and considerations have been used to develop the 
preliminary capital works costing: 
 

Stormwater management and drainage system costs have not included culvert upgrades 
for this current assessment, but will be included for the preferred road alternative.  
Oil/grit chamber costing has been estimated using one (1) oil/grit system for each 
drainage outlet. Should the stormwater management strategy be revised, costing would 
have to be adjusted accordingly. Oil/grit chamber sizes have not been determined for 
this current assessment but will be determined for the preferred road alternative; 
Storm sewer system costing has been estimated using approximate storm sewer sizing 
and would require validation using modelling as part of the detailed design process;  
Costing does not include staging, sediment and erosion controls, or utility relocations 
(with exception of overhead hydro); 
Costing does not include cultural heritage feature protection/ repairs/ reconstruction; 
Costing does not include tree protection, planting and seeding; and 
Costing does not include property purchase or facilitation of easements. 

 
The following preliminary capital costing has been determined for Road Alternative 1. 
 

Drainage system and stormwater management:   $2,420,000 
Road system and MUP (to Clythe Creek crossing) 1   $3,960,000 
Creek works         $   859,230 

          $7,239,230 
 

3. Alternative 4: Remove Boulevards, Maintain 3.0 m Multi-Use Pathways and 
Relocate Heritage Walls Beyond Clear Zone Limit. 

3.1. Road Design 

Similar to Road Alternative 2 (discussed in December 2017 memorandum) Road Alternative 4 
would eliminate the boulevards and provide full 3.0 m wide multi-use paths on both the north and 
south sides of York Road from Beaumont Avenue to east of the Reformatory property. The removal 
of the boulevard is necessary to prevent fill limits of a widened corridor from significantly 
impacting the creek. Unlike earlier alternatives, Alternative 4 includes relocation of the former 

                                                 
a Road works from Victoria Road to Skyway Drive costed at $ 13,650,000, as such, the total projects costs 
would be approximately $ 16,929,230 
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Reformatory entrance gateway features/walls to beyond the limits of the 6.5 m roadway clear 
zone. 
The ring walls at the entrance off York Road to the GCC would need to be removed and rebuilt 
further south, away from the roadway (ref. Section 5. Mitigation, Revised Heritage Impact 
Assessment).  If the walls were to be left in the current locations, a guiderail would need to be 
placed approximately 0.5 m to 1.5 m in front of the walls, and with the walls remaining partially 
buried, the view of the walls would be greatly diminished.  There would also be a possibility of 
damage to the walls during the road construction and snow would be piled up next to the walls 
due to the lack of space from the road and multi-use pathway.  This could potentially also result 
in structural damage to the walls. 
 
Alternative 4 would require the dismantling and relocation of the entrance walls to facilitate a 
6.5 m separation from the edge of pavement, thereby providing an opportunity to raise the walls 
for improved viewing by the public.  As such, a minimum distance of 3.5 m from the south edge 
of the multi-use path to the walls would result.  A qualified heritage stone mason would be 
required to remove the existing walls, clean the stones, add additional stones as required and 
rebuild the walls and the circular end treatments.  Interpretive signage would add to the 
understanding of the significance of the walls. 
 
Although the walls would be further south, the relocation would bring them back to their original 
1920 appearance.  This, along with interpretive signage, would improve the public’s view and 
understanding of the history of the entranceway.   
  
Since preservation in situ is not feasible for all of the heritage resources, rehabilitation, adaptive 
reuse and restoration must be done in a sensitive manner in order to protect the site’s heritage 
value. 

It is recommended that a Conservation Plan (ref. Section 6: Recommendations of the Revised 
Heritage Impact Assessment) be prepared during the detailed design plan phase for 
improvements to York Road.  Formulation of the detailed design plan phase will clearly show in-
depth elements of how and where the protection of the heritage resources will be.  A Conservation 
Plan would be prepared by a qualified heritage consultant and would guide the work of relocating 
the built heritage resources within this locally and provincially significant cultural heritage 
landscape. 

The scope of the Conservation Plan should include the following: 

Preliminary recommendations for restoration, rehabilitation and/or adaptive reuse; 

Critical short-term maintenance required to stabilize the heritage resources and prevent 
deterioration; 

Measures to ensure interim protection of heritage resources during phases of construction 
or related development; 
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Security requirements; 

Restoration and replication measures required to return the property to a higher level of 
cultural heritage value or interest integrity, as required; 

Appropriate conservation principles and practices, and qualifications of contractors and 
trades people that should be applied, especially in the dismantling and reassembling of 
the wing walls; 

Longer term maintenance and conservation work intended to preserve existing heritage 
fabric and attributes; 

Drawings, plans, specifications sufficient to describe all works outlined in the Conservation 
Plan; 

An implementation strategy outlining consecutive phases or milestones; 

Cost estimates for the various components of the plan; and 

Compliance with recognized Standards and Guidelines for the Conservation of Historic 
Places in Canada, the Guelph Innovation District (York District Lands) Official Plan 
Amendment 54, City of Guelph Official Plan (2014) and other recognized heritage 
protocols and standards. 

 
Relocation of the cultural heritage walls, per a City-approved Conservation Plan, would provide 
additional space for snow storage and utilities, while eliminating the need to provide a guiderail 
along the road side of the heritage features.  Relocation of the wall will need to be undertaken by 
skilled heritage masons, and will require additional embankment grading and use of retained soil 
systems (or retaining walls) between the heritage wall and the creek. 
 
In order to optimize the available space within the right-of-way, the roadway alignment would be 
shifted 1.5 m to the north relative to the design presented in the EIS.  The road profile has also 
been adjusted to minimize grading impacts on adjacent properties.  Similar to the design 
presented in the EIS, extension of the Hadati Creek culvert would be required, and opportunities 
to reduce impacts to the creek and heritage features through implementation of various segments 
of retaining walls/soil systems could be investigated as part of detailed design.  The Alternative 4 
roadway cross-section adjacent to the relocated heritage walls is illustrated in  
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Figure 3.1 and 3.2, with the associated plan and profile drawings provided in Appendix A.   
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Figure 3.1: Typical Roadway Cross-Section for York Road Alternative 4. 
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Figure 3.2: Roadway Plan View for York Road Alternative 4. 

3.2. Creek Design 

Please refer to Section 2.2. 

3.3. Cultural Heritage Assessment 

Former Reformatory Entranceway  
Roadway Alternative 4 would require changes to, and removals of, cultural heritage walls adjacent 
to the former Reformatory driveway which would dramatically change the cultural heritage 
landscape along York Road.  Alternative 4 would include the relocation of the fieldstone entrance 
wing walls on both side of the driveway (photos #15 and #16). 
 
Under Alternative 4 the proposed roadway improvements include the widening of York Road and 
a 3.0 m wide multi-use path on each side of the roadway in the vicinity of the former Reformatory 
entranceway. Based on the required 6.5 m clear zone width from the south inside road curb, 
without the use of a guiderail, the cultural heritage walls would have to be relocated outside the 
clear zone.  As such, a minimum distance of 3.5 m from the south edge of the multi-use path to 
the walls would result.  As indicated previously, the removal of the boulevard is necessary to 
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prevent fill limits of a widened corridor from significantly impacting the creek.  A qualified heritage 
stone mason would be required to remove the existing walls, clean the stones, add additional 
stones as required and rebuild the walls and the circular end treatments.  Although costly, 
relocating the walls would provide a resemblance of the original walls appearance from the 1920’s, 
when the walls were viewable from the road.  The current roadway elevation has been raised from 
the road that existed in the 1920s, as such reducing the view of the walls. Relocation of the walls 
would improve the public’s view and understanding of the history of the entranceways’ history.  
 
Photo 
No 

Photo Description Impacts 

15 Fieldstone 
east entrance 
wall, curved 
with sentinel 
stones and 
circular end 
treatment 
 

Relocation:  
This feature 
would be 
relocated in 
Option 4 due 
to the grading 
needed for 
road widening 
and multi-use 
path and for 
snow removal 
requirements. 

16 Fieldstone 
west 
entrance 
wall, curved 
with sentinel 
stones and 
circular end 
treatment 
 

Relocation:  
This feature 
would be 
relocated in 
Option 4 due 
to the grading 
needed for 
road widening 
and multi-use 
path and for 
snow removal 
requirements. 

 
Three (3) heritage masons were contacted regarding the cost of the removal and replacement of 
the fieldstone entrance wing walls on both sides of the entrance way.  They were provided an 
explanation of the work that was required; photos of the current walls, including a 1920’s photo 
of how the wall looked originally; and the plan and cross-sections illustrating the extent of the 
wall relocations (full wall relocation, not partial relocation as per plans provided in Appendix E).  
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The three heritage masons chosen for preliminary quotes and subsequently contacted were all 
members of the Canadian Association of Heritage Professionals (CAHP), (verus local mason with 
no membership in the CAHP),. as per the following: 
 

Barkley Hunt: Owner, Hunt Heritage Masonry, 549 Runnymede Road, Toronto, ON 416-
219-1616, info@huntheritage.ca 
Chris Huntley: Vice President, Heritage Restoration Inc., 14 Paisley Lane, Stouffville, ON  
416-567-4522, Chris.Huntley@hrigroup.ca 
Dean McLellan: Owner, Stonework and Dry-Stone Walling, 392018 Main Street, Holstein, 
ON 519-321-1586, dean.mclellan@yahoo.ca 

 
The preliminary quotes received for dismantling and rebuilding the cultural heritage walls were 
the following: 
 

Barkley Hunt:  $150,000.00 
Chris Huntley: $300,000.00 
Dean McLellan: $150,000.00 

 
These quotes are based on phone conversations, emails, photographs (ref. Photographs 1A-5A) 
and plan drawings (ref. Appendix E), and are considered to be preliminary cost estimates only. 
None of the stone masons visited the site for additional understanding of the wall reconstruction 
scope.  Due to the limited nature of the information available, the preliminary cost estimates are 
considered to be lower than the anticipated construction costs.  Detailed cost estimates from stone 
masons during the detailed design stage (when more information could be made available), and 
tender stage (requiring a mandatory site visit), would be expected to be significantly higher than 
the estimates received, based on the three (3) heritage masons not being able to assesses the 
walls in detail through a site visit, and determine more accurately the potential scope for relocation 
of the walls.  
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Photograph 1A: East side of entrance bridge.  Only top of wall is visible. 

 
Photograph 2A: Taken from inside the property with wall more visible. 
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Photograph 3A: The circular end treatment east of the entrance bridge. 

 
Photograph 4A: West of the entrance. Only the top of the wall is visible. 
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Photograph 5A: 1920 picture of dry stone wing wall with circular end treatment.  The height of 
the wall is noticeably taller.  The existing wall has been partially buried due to road grading. 
Remainder of Cultural Heritage Features 
Please refer to Section 2.3. 
 

3.4. Terrestrial Habitat Assessment 

Please refer to Section 2.4. 

3.5. Stormwater Management Strategy 

Please refer to Section 2.5.  

3.6. Property Requirements 

As the cross-sectional width of Alternative 4 is 26.5 m (including width for overhead utilities), and 
the roadway follows (to the extent possible) the north side of the existing 20 m R.O.W through 
this section (west of the Clythe Creek crossing), it is anticipated that approximately 6.5 m of 
additional property on the south side of the right-of-way will be required along the entire length 
of this section of York Road.  Grading easements will also be required during construction.  
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In addition to property required for the road, property would be required for the proposed creek 
realignment.  To determine the required property, the meander belt for the proposed creek would 
have to be determined during the detailed design phase, along with the minimum setbacks 
required by GRCA.  

3.7. Preliminary Capital Costs 

Preliminary capital costs for Road Alternative 4 have been determined for the proposed road, 
heritage wall relocation, creek and stormwater management/ drainage components of the York 
Road improvements (ref. Appendix E).  The following assumptions and considerations have been 
used to develop the preliminary capital works costing: 
 

Stormwater management and drainage system costs have not included culvert upgrades 
for this current assessment, but will be included for the preferred road alternative.  
Oil/grit chamber costing has been estimated using one (1) oil/grit system for each drainage 
outlet. Should the stormwater management strategy be revised, costing would have to be 
adjusted accordingly. Oil/grit chamber sizes have not been determined for this current 
assessment but will be determined for the preferred road alternative.  
Storm sewer system costing has been estimated using approximate storm sewer sizing and 
would require validation using modelling as part of the detailed design process.  
Costing does not include staging, sediment and erosion controls,  or utility relocations 
(with exception of overhead hydro); 
Costing does not include tree protection, planting and seeding 
Costing does not include property purchase or facilitation of easements 

 
The following preliminary capital costing has been determined for Road Alternative 4. 
 

Drainage system and stormwater management:   $2,420,000 
Road system and MUP (to Clythe Creek crossing)2   $3,900,000 
Heritage Wall Relocation (by approved Heritage Masons)  $   300,000 
Creek works         $   859,230 

          $7,479,230 
  

                                                 
b Road works from Victoria Road to Skyway Drive costed at $ 13,680,000, as such, the total projects costs 
would be approximately $ 17,259,230 
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4. CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions and recommendations have been determined by discipline, based on 
the assessment of Road Alternatives 3 and 4.   

4.1. Conclusions 

Road Design 

Both Road Alternatives 3 and 4 are acceptable from a strictly transportation design perspective.  
However, due to the lack of boulevards associated with either option (to limit creek impacts), as 
well as the northerly shift, there are reduced opportunities to provide street lighting on both sides 
of York Road, and additional winter maintenance efforts will be required.  Use of steep 
embankment slopes and/or retained soil systems should be investigated where they have the 
potential to mitigate risks to heritage features. 

Creek Design 

The creek design for Road Alternatives 3 and 4 does not represent a substantial change to the 
channel form and function of the previously-identified preferred channel alignment within the EIS. 
Road Alternatives 3 and 4 would allow for the development of a high flow channel that could 
convey higher flows, typical of 1.5 to 2 year storm event, over the weir structure. In either scenario, 
the existing barriers to fish passage would be mitigated. 
 
Under both alternatives, the planform must be shifted south near the confluence with Hadati 
Creek. Under both Road Alternatives 3 and 4, less existing channel length would be utilized than 
was possible with the previously-identified preferred alignment in the EIS, as the planforms for 
both Road Alternatives 3 and 4 begin to bend at a point further upstream, directing the planform 
south towards the Eramosa River.  This is equally advantageous for both alternatives, as there 
would be an increased buffer between the roadway/culvert and the channel at this location, 
however additional cut and fill would subsequently be required during construction.  
 
Beyond the minor changes noted above, the advantages associated with the previously-identified 
preferred channel alignment in the EIS are provided by both alternatives. The creek channel would 
be removed further from the York Road right-of-way and floodplain connectivity is improved.  The 
outlet of the northern Reformatory Pond will be closed to limit interactions between the pond and 
the creek channel.  The existing groundwater-fed tributary planform is utilized as part of the design 
channel and narrowing of the channel in sections will support natural channel processes.  Overall, 
both alternatives are realignments that would provide improvements to natural channel function 
and habitat as compared to existing conditions. 
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Cultural Heritage 

Both Alternative 3 and Alternative 4 would require changes to, and removals of, cultural heritage 
resources which would dramatically change the cultural heritage landscape along York Road.   
There is a significant difference in the potential impacts to cultural heritage walls at the former 
Reformatory entranceway resulting from both Alternatives 3 and 4.  Alternative 3 would maintain 
the location of the existing cultural heritage walls, but would require a guiderail to be placed 
immediately in front of the walls, therefore blocking the view of the wall from the road and multi-
use path and potentially resulting in damage to the wall during the guiderail construction.  
Alternative 4 would require dismantling and relocation of the entrance walls at the former 
Reformatory entranceway to facilitate a 6.5 m separation from the edge of pavement, therefore 
providing an opportunity to raise the walls for improved viewing by the public.   
 
Along the remainder of the creek, impacts to the cultural heritage features within the creek could 
be partially mitigated using retaining walls along the south right-of-way limits, although flow 
would be dramatically reduced within sections of the original creek. 

Terrestrial Habitat 

The study area and the adjacent lands present several ecological sensitivities including but not 
limited to natural vegetation communities, open country bird habitat, turtle habitat, three Species 
at Risk birds, and existing trees. In terms of terrestrial ecology, there is no difference between 
Alternative 3 and Alternative 4. The road and creek alterations proposed in both Alternatives will 
cause some direct negative impacts, specifically to trees and natural vegetation. The negative 
impacts though can be compensated for as a part of the new creek realignment design. The 
proposed roadway development may indirectly impact wildlife including turtles, open country 
birds, and Species a Risk birds. No habitat for any of the species is proposed to be removed but 
avoidance during construction is possible. There are no expected induced impacts. York Road is 
already a heavily used road, therefore widening, is not likely to cause a noticeable change in 
human use. The park land is remaining parkland with no additional programming. In conclusion, 
the widening of York Road and the realignment of the creek will cause some negative impacts, 
but can be mitigated and compensated completely, resulting a net neutral or positive impact.  
 

Stormwater Management Strategy 

Based on the need for erosion and water quality controls, with no or limited quantity controls, the 
stormwater management strategy is proposed as a combination of oil/grit chambers and 
infiltration/filtration systems.  Stormwater quality control / treatment would be provided for the 
proposed additional paved area.  Storm sewer length and sizing would be practically limited by 
the use of the combined infiltration/filtration trench and underground chamber systems.  A storm 
sewer system east of the Clythe Creek crossing would be required, but would be configured to 
convey the 25 mm storm event to an infiltration/filtration trench system.  A permeable MUP system 
could be used where groundwater is 1 m below the proposed grades.   
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Property Requirements 

For Alternative 3, the south limit of the existing ROW will need to be extended by 1.5 m, between 
Beaumont Avenue and the eastern Reformatory property limit, and by 2.3 m adjacent to the 
Reformatory entrance. If the City decides to relocate the overhead utilities to the south side of 
York Road, a total ROW width of 26.5 m (widened to the south) will be required to ensure the 
utilities are located beyond the clear zone limit. Temporary grading easements will also be 
required during construction. 
 
For Alternative 4, as the cross-sectional width of Alternative 4 is 27.0 m (including width for 
overhead utilities), and the roadway follows (to the extent possible) the north side of the existing 
20 m R.O.W through this section (west of the Clythe Creek crossing), it is anticipated that 
approximately 6.5 m of additional property on the south side of the right-of-way will be required 
along the entire length of this section of York Road. 
 
Additional property would be required for the proposed creek alignment based on the proposed 
meander belt width to be determined in the detailed design phase along with the minimum 
setbacks required by GRCA.  

4.2. Recommendations 

Road Design 

Alternative 4 would maintain multi-use pathway widths of 3.0 m on both sides of the road, 
however the 1.5 m wide boulevards on each side of the road would be eliminated from 
approximately Beaumont Crescent to road station 11+280, 260 m east of the former Reformatory 
driveway. Road lane widths would be maintained as 3.50 m (as such Alternative 4 would be 
recommended).  Alternative 3 is not preferred as it would require 2.5 m wide multi-use pathways 
and would provide less pace for snow removal then Alternative 4. 

Creek Design 

The creek designs for Road Alternatives 3 and 4 do not differ from the creek alignment and profile 
developed Road Alternative 2. Alternatives 3 and 4 would facilitate the connection to the cultural 
heritage feature # 14 upstream of the former Reformatory Driveway, as such from a creek design 
perspective both Road Alternatives 3 and 4 would be preferred.  

Cultural Heritage Assessment 

Road Alternative 4 would be preferred to Alternative 3 from a cultural heritage perspective, as 
although it would require relocation of the walls on each side of the former Reformatory 
entranceway, the cultural heritage walls would be viewable to the public and the condition of the 
walls would be improved (ref. Figure 3.2) 
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Terrestrial Habitat 

Both road alternatives have the potential for both direct and indirect negative impacts to terrestrial 
habitat. There would be minimally expected or potential induced negative impacts to terrestrial 
habitat, as the general use of the road corridor is not changing, nor is the way that people would 
interact with it.  Mitigation and compensation efforts should be reviewed and finalized as a part 
of Detailed Design.  That being said, the draft March 2017 EIS provided mitigation measures to 
reduce or eliminate the magnitude and duration of the potential negative impacts (ref. Appendix 
C-3).  Additional recommendations to verify that there are no negative impacts include:  
 

Development of a monitoring plan with quantitative thresholds to ensure that the 
proposed mitigation and compensation measures perform as intended. The monitoring 
plan will need to consist of baseline, during construction, and post-construction stages. It 
should include monitoring stations, design and reporting guidelines and deadlines. 
Deficiencies identified through monitoring activities will need to be addressed to the 
satisfaction of the City of Guelph. The post-development monitoring program will need to 
include potential management responses to rectify potential negative impacts, verify 
performance targets (e.g. habitat for target species), and unforeseen negative ecological 
impacts.  
Bald Eagle winter surveys as part of the environmental studies required through the future 
block plan process for the GID area. 
Further assessment of the area towards the western edge of the study area to identify its 
potential to support wetland communities; identification of biosalvage opportunities; and 
development of a protocol to check for nesting 

Stormwater Management Strategy 

As noted, the preferred stormwater management strategy, would use a treatment train approach 
of oil/grit chambers and infiltration/filtration trenches. As both Road Alternatives 3 and 4 have 
limited boulevard widths, implementation of either bioretention or biofiltration of road runoff 
within roadside LID BMPs would be considered largely impractical.  Adjustments to the road 
section to allow for bioretention and/or biofiltration LID BMPs would improve the preliminary 
preferred treatment train approach. Appendix D provides standard sections for infiltrative 
measures that could be considered further in detailed design. A conceptual layout of the 
stormwater management system will be provided in the updated EIS.  

Property Requirements 

Property requirements for the road would be more than that determined within the original Class 
EA due to the need to acquire additional property along the south side of the road right-of-way, 
along with the required property for creek realignment. The revised property limits required to 
facilitate construction of the roadway are illustrated in the plans provided in Appendix A, not 
including property related to the creek’s meander belt, to be determined in detailed design and 
GRCA setbacks.  



 

 

 
Appendix A:  
Road Alternatives 
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Appendix B:  
Stream Morphology 
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4.2 Potential Impacts 

The preferred alternative has considered and taken into account the environmental sensitivities 

of the study area. Notwithstanding, there are environmental impacts could result from the 

implementation of the preferred alternative.  As such, all disciplines have assessed the potential 

for environmental impacts, and have generated mitigation measures to reduce or eliminate these 

potential impacts.   

 

Impacts can be defined as the consequences that result from an activity or site alteration and can 

be either positive, neutral, or negative. Impacts can be divided into three categories as defined 

by the City of Guelph’s Guidelines for the Preparation of Environmental Impact Studies (2014).  

 

Direct Impact: Impacts that specifically result from the proposed development 

layout and/or construction activities. These impacts can be mitigated through 

modification of site plans and managing construction practices.  

Indirect Impact: Impacts that may be caused by altered uses and activities after 

construction is completed.  

Induced Impact: These impacts are a subset of indirect impacts and are the 

consequences of the changes in human behaviours resulting from the new 

development.  

 

Direct, indirect, and induced impacts have been considered along with potential avoidance 

measures.  The time period of any identified impacts (i.e. short-term vs. long-term) has also been 

taken into consideration. 

4.2.1 Changes to Permeability 

Soil permeability is the measure of how well a fluid passes through it. A soil with high permeability 

such as sand, allows for faster and greater infiltration than a soil with low permeability such as 

clay. Changes in the soil permeability will be a one-time occurrence (i.e., during construction).  All 

effort to use in situ soils for creek and road works should be made. It is understood that 

compaction of the soils within the proposed road widening would occur, that said beyond the road 

area the area for machinery access should be minimized to reduce soil compaction. 

4.2.2 Changes to Water Balance 

Water balance analysis allows the quantification of different components of a hydrologic cycle. 

Water balance analysis is an integral part of the decision support or policy evaluation process at 

the strategic or functional planning stages of the project. Water balance models are decision 

support and scenario management tools for promoting rainwater management and stream health 

protection. Changes in the water balance will be a one-time occurrence (i.e., during construction). 

Wetland communities have the greatest sensitivity to changes in water balance. The communities 

along the existing watercourse are likely to be impacted directly but can be compensated for along 

the relocated watercourse. Wetland vegetation can be salvaged during the construction process 

to help expedite the naturalization process of the new creek alignment. Wildlife that relies on the 

impacted wetland communities will be temporarily indirectly negatively impacted during the 

construction and planting phases. There are no expected induced impacts.  
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As previously discussed the potential for groundwater discharge exists along the Clythe Creek 

reaches within the study area. The potential exists due to the permeable nature and thickness of 

the overburden and the existence of a bedrock channel within the larger scale hydrogeologic 

setting. This setting is prevalent within the study area including the proposed realigned reach. As 

such it is expected there would be no significant change to the groundwater discharge potential.  

4.2.3 Potential Alteration of Drainage Patterns 

Grading activities are often required to accommodate the relocation of the creek and may also 

alter the way water flows on the study area. Proposed site development will result in an alteration 

of drainage pattern of the existing study area. Changes in the grading will be a one-time 

occurrence (i.e., during construction) and will result in a permanent alteration of drainage patterns. 

The proposed changes are not likely to change the drainage pattern to the catchment but local 

changes to permeability could directly negatively impact wetlands by modifying the amount of 

water they retain as well as the duration of the hydroperiod. Wetland communities along the 

existing watercourse are going to be impacted but can be mitigated though compensating wetland 

area along the proposed watercourse. Wildlife that relies on the impacted wetland communities 

will be temporarily indirectly negatively impacted during the construction and planting phases. 

There are no expected induced impacts. 

 

It is understood that sections of Clythe Creek upstream of the former Reformatory will not be 

receiving external contributing flow due to the proposed partial creek realignment. Under less 

frequent storm events, commencing at the 5 year storm, flow would overtop the proposed low 

flow channel and enter the existing low flow channel. In addition local drainage from York Road 

will drain to the existing low flow channel via proposed storm sewer outlets. Additional detail on 

the storm sewer outlets will be provided in the detailed stormwater management reporting. 

 

Drainage patterns would also change from removing the connection from the Royal Jaycees Park 

north pond to Clythe Creek. The south pond is currently connected to the north pond and the 

Eramosa River, as such there would be additional flow contribution directly to the Eramosa River 

from both ponds. Assessment of the thermal benefits to Clythe Creek and potential impacts to the 

Eramosa River are beyond the scope of this EIS. 

4.2.4 Potential Increases in Runoff 

The addition of two (2) road lanes each 3.5 m in width will increase the runoff from York Road to 

Clythe Creek.  The proposed two (2) multi-use paths each 3 m wide will not have a considerable 

impact to runoff as it proposed to use permeable pavement (apart from driveway areas). To offset 

the increase in runoff from York Road, it is proposed to use infiltration cells along the corridor, 

capable of storing approximately the 25 mm storm event, sized for the additional road paved area.  

The infiltration of 25 mm would mean no increase in runoff volume from the additional paved road 

areas for up to 90% of local storm events. Additional detail will be provided in the stormwater 

management reporting. 

4.2.5 Potential Changes in Water Quality and Temperature 

Stormwater water quality will be provided in a treatment train approach, using bio-filtering (when 

space allows), oil/grit separators and infiltration trenches. The recommended infiltration 

stormwater trenches would also act as cooling trenches for any flow that is not infiltrated from the 
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paved area of York Road. The water temperature of Clythe Creek should also benefit from the 

removal of the north pond connection to the creek.  

4.2.6 Potential Changes in Channel Erosion and Stability 

The preferred alternative channel alignment eliminates contact with the majority of instream 

cultural heritage features. As a result, backwatering and local increases in channel velocity and 

scour associated with the features will not be a controlling aspect of channel morphology. The 

preferred alternative channel alignment will improve the functionality of Clythe Creek in terms of 

downstream sediment transport and flow connection. In addition proposed channel geometries 

have been developed to remain stable up to the anticipated 2-year return period flow with the 

overall goal of improving channel stability.   

4.2.7 Potential Changes in Fish Passage 

Clythe Creek has been extensively altered through the study area and contains several barriers 

to upstream fish migration. The existing barriers only allow downstream fish movement, thus 

creating a series of semi-isolated reaches. Barriers such as these are considered detrimental, as 

they prevent fish from undertaking movements such as spawning migrations or seasonal 

movements to locations with more favourable temperatures. Such movements allow fish to make 

optimal use of the available habitats. Removing such barriers, as recommended in the Grand 

River Fisheries Management Plan (Ontario Ministry of Natural Resources and Grand River 

Conservation Authority, 1998), is therefore considered to be positive. 

4.2.8 Potential Changes in Fish Habitat 

There do not appear to be any critical habitats present within the study area, such as spawning 

areas for fish from the Eramosa River, where modification would have a negative impact that 

would extend beyond the modification footprint. The elimination of several barriers to upstream 

migration, can be expected to provide benefits that extend throughout and beyond the study area 

by allowing fish to move freely between habitats, thus making use of seasonally optimal conditions 

and avoiding seasonally incompatible conditions, such as high summer water temperatures.  

 

The series of small ponds that has been created along Clythe Creek downstream from the 

entrance to the York District lands differs from the stream habitat that would originally have been 

present. The decreased water velocity and large surface area probably results in increased 

summer water temperatures and the submergent aquatic vegetation may cause low night-time 

dissolved oxygen concentrations during the summer. These ponds provide habitat for tolerant fish 

species and restoring Clythe Creek to a more natural channel configuration would reduce the 

amount of that habitat present. The proposed channel realignment is a return to conditions that 

would naturally occur in a stream of this nature, as recommended in the Grand River Fisheries 

Management Plan (Ontario Ministry of Natural Resources and Grand River Conservation 

Authority, 1998). 

 

The proposed plan does result in a reduction in the length of the small tributary that enters Clythe 

Creek upstream from the York District Lands entrance (Feature #13). Currently, however, this 

watercourse is only contiguous, in a fish utilization sense, with the short reach of Clythe Creek 

that is between the barriers to fish movement identified as Features #11 and #14. Elimination of 

the migration barriers would make this watercourse contiguous with a much longer reach of Hadati 
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Creek. It should be noted that no fish were captured when 117 m of this tributary were 

electrofished in 2009 (Table 2.6.1). 

4.2.9 Modification of Vegetation Communities 

The modification of existing vegetation communities to accommodate the relocation of the creek 

and widening of York Road. Vegetation Removal will be a one-time occurrence (i.e. during 

construction) and will result in permanent shift in vegetation community composition 

(ref. Figure 3.6.1). The proposed development will directly impact vegetation communities by 

removing a total of 3.41 ha of vegetation communities from the study area (Table 4.2.1). The 

majority of the removed vegetation occurs in cultural communities. There will be removals of some 

Forest communities and some marsh communities. Planting along the proposed creeks of equal 

or greater area will replace natural cover removed.   

 

Table 4.2.1 Vegetation Removal Areas 

ELC Code 
Vegetation Community 

Name

Total Area 

(ha)

Area to be 

Impacted (ha) 

Area to be 

Impacted (%)

Cultural Communities 

CUM1-1 Dry-Moist Old Field Meadow 2.39 0.13 5.4 

CUT2-6 
Buckthorn Cultural Thicket 

Type 
3.69 0.33 8.9 

CUM1-

1/MAM2-10 

Dry-Moist Old Field Meadow 
Type/Forb Mineral Meadow 

Marsh Type Complex 
4.94 2.86 57.9 

ANTH Anthropogenic 2.05 0.19 9.3 

Natural Communities 

FOD7-4 
Fresh-Moist Lowland Willow 

Deciduous Forest Type 
0.71 0.07 9.9 

MAM2-10 
Forb Mineral Meadow Marsh 

Type 
4.35 0.06 1.4 

OAO Open Aquatic 12.10 0 0 

Wildlife that relies on the impacted vegetation communities will be temporarily indirectly negatively 

impacted during the construction and planting phases. There are no expected induced impacts. 

Restoration along the proposed creek alignment, implementing vegetation salvages can 

compensate for the removed communities. Salvaging vegetation can advance the rehabilitation 

of vegetation communities, making them accessible to wildlife sooner.  

4.2.10 Modification of Arboricultural Resources 

Modification of arboricultural resources includes the proposed removal and/or potential injury of 

trees to accommodate the creek realignment. The location and extent of arboricultural resources 

were considered during site plan development with the intent to avoid impacts wherever feasible. 

The arborist study completed in 2016 did not survey the extent of the proposed creek realignment 

and a supplemental survey is proposed for the remaining portion of the modification footprint and 

will be included in the Vegetation Compensation Plan (Figure 3.6.2). Tree removal is to be a one-

time event during construction. The loss will be temporary as new plantings are proposed to 

replace trees being removed. 
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The proposed actions summarized in Section 4.1 will apply to accommodate the site alterations. 

The realignment along York Road will require 115 trees removed and may injure an additional 79 

trees (ref. Table 4.2.2); refer to Section 3.6.3 for details. Additional trees may be injured or 

removed pending the results of the remaining arborist assessment.   

 

Table 4.2.2  Tree Impact Summary 

Proposed Action 
Total

(No. of Trees) 

Preserve 20 

Injure 79 

Remove 115 

Replacement Requirement (1:1) 194

 

The permanent removal of trees will result in a loss of canopy habitat. The removed trees will be 

compensated at a ratio of 1:1 or greater depending on size to comply with City of Guelph polices. 

Within the surveyed section of the modification footprint, 194 trees are required to replace the 

trees proposed for removal or injury. An additional arborist assessment will determine the 

remaining replacement requirements. If replacement planting is not achievable on the subject 

land, a cash in lieu amount of $500.00 per tree destroyed or injured is to be paid as a substitute. 

Given time to grow, the canopy will increase in size and will consist of more native species. No 

induced impacts are expected. A Vegetation Compensation Plan and Tree Protection Plan are 

required as a part of Guelph Tree By-law (2010).  

4.2.11 Construction Disturbance of Wildlife 

Construction activities often result in a number of direct impacts to wildlife inhabiting the study 

area, including but not limited to: increased noise, light pollution, and vibrations which may result 

in avoidance behaviors of local wildlife. Clearing and grading operations may disturb wildlife and 

interfere with nesting birds if conducted during breeding season. Impacts are possible from the 

commencement of construction activities, and could range between 6 months to a year. 

Construction activities are a single occurrence activity. Clearing and grading activities could 

directly negatively impact birds by interfering with nesting. There is specific concern for Eastern 

Meadowlark which was recorded on the adjacent property. Avoidance behaviour of wildlife may 

occur for a short period after construction activities have ceased. Minor increases in noise and 

light pollution may also deter area sensitive species, (ref. Section 4.2.16 for more details). No 

induced impacts are expected. Impacts prior to mitigation measures are negative and of moderate 

significance. Construction activities including, but not limited to, clearing and grading activities 

should occur outside of the breeding season (April 15th and July 31st) to avoid impacts to nesting 

of significant species. Impacts after mitigation measures are neutral, and of moderate significance 

as impacts are temporary and can be avoided by timing activities outside of breeding season. It 

is possible to avoid or reduce the magnitude of the disturbance if clearing, grading, and/or general 

construction works take place outside the breeding bird season. In Guelph the breeding bird 

season corresponds roughly to the period of April 15th and July 31st. 



Environmental Impact Study (EIS) Amec Foster Wheeler 
York Road Environmental Study Environment & Infrastructure 
City of Guelph  
March 2017 

Amec Foster Wheeler Project No. TP115100   

 

4.2.12 Decreased Soil Stability 

Decreased soil stability is caused by clearing of vegetation and grading activities as it breaks up 

soil layers, reduces compaction, and increases bare soil which is more susceptible to erosion 

and/or sedimentation leading to loss of soil. Impacts are possible from the commencement of 

construction activities and could range between 6 months to a year. Construction activities are a 

single occurrence activity and soil stability will be restored upon revegetation of the site. 

Construction activities are a single occurrence short term activity. Soil stability will be restored 

upon revegetation of the site, therefore impacts are temporary. Decreased soil stability can cause 

more erosion and sedimentation resulting in reduced vegetation vigor and decreased water 

quality and fish habitat. By adhering to Greater Golden Horseshoe Area Conservation Authorities 

(GGHACA) 2006 Erosion and Sedimentation Control Guidelines for Urban Construction, little soil 

erosion and sedimentation should occur, minimizing the indirect impacts. If guidelines are not 

adhered to, prolonged reduction in plant vigor and fish habitat quality may occur. There are no 

expected induced impacts.  

 

Impacts prior to mitigation and compensation measures are negative and of moderate 

significance due to: 

 

 Minimal magnitude relative to area disturbed; 

 Duration is temporary; and 

 The frequency is a single occurrence event. 

 

Soil destabilization is reversible through revegetation following construction using temporary seed 

mix/annual nurse crop grass species within limits of disturbance. Adjacent natural feature should 

be protected from sedimentation through the use of siltation fencing outlined in GGHACA’s 

Erosion and Sedimentation Control Guidelines for Urban Construction (2006). 

 

The proposed site alterations were developed to require minimal grading, but some grading is still 

required to accommodate site activities. It is not possible to avoid soil disturbance in order to grub 

out the root systems of trees and other vegetation to accommodate construction. Sedimentation 

in the adjacent natural areas can be avoided through use of siltation fencing erected around 

disturbance zone in conformance with GGHACA 2006 Erosion and Sedimentation Control 

Guidelines for Urban Construction. Soil destabilization is reversible through revegetation following 

construction.  

Impacts after mitigation and compensation measures are neutral, as negative impacts can be 

avoided through the use of GGHACA 2006 Erosion and Sedimentation Control Guidelines for 

Urban Construction, and soil destabilization can be reversed through revegetation. 

4.2.13 Import/Export of Fill 

Imported fill will be of divergent origin and character to that of existing soils and may affect stability 

and/or permeability functions. However, as the imported material will be used primarily as a base 

for the road widening and the overall magnitude will be commensurate to that caused by the 

construction of new roads, and proposed creek. Importation of topsoil may bring in weed seed 

from non-native invasive species. Once imported, the duration of the fill placement is considered 

permanent. This is a single occurrence event. Some top soil may be imported to amend 

landscaping areas. It is not likely that this presents a significant source of non-native invasive 
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seeds. Introduction of non-native invasive seeds may lower the quality of vegetation communities 

by out competing native species for resources, reducing the biodiversity of the study area, and 

the resiliency of the plant communities. The plant communities are all cultural in nature and many 

non-native invasive species are already present, therefore the impacts are likely insignificant. No 

induced impacts are expected.  

 

Impacts prior to mitigation measures are negative and of low significance due to sensitivity of 

target is low and the extent is limited and the effect of the impact is permanent. Careful stockpiling 

and amendment of existing topsoil may allow avoidance of importing additional topsoil. If 

importing soil is unavoidable, top soil should be sourced in a manner that has the least potential 

for containing invasive exotic seeds. Granular fill is required to construct stable foundation for 

proposed roads and is therefore unavoidable. Once imported and placed it is not possible to 

reverse this impact while maintaining the proposed roads. Impacts after mitigation measures are 

neutral. 

4.2.14 Removal of Open Country Bird Habitat 

A pair of Eastern Meadowlark was recorded during the 2016 breeding bird survey on the property 

adjacent to the east of the study area (south of polygon 16 on Figure 3.6.1), south of Clythe Creek 

and east of the driveway to the correctional institute. The proposed work will be confined to the 

creek corridor and, as such, will not negatively impact these fields, therefore, there are no direct 

impacts expected. The pair may be indirectly impacted by the noise and other indirect pollution 

created during the construction period. No induced impacts are expected. Indirect impacts can be 

avoided by limiting construction activities to outside of the breeding season (April 15th to July 31st). 

4.2.15 Encroachment of Natural Areas 

Encroachment is the induced impact caused by human occupation or use of land adjacent to 

natural areas and the associated buffers. Encroachment activities following establishment of 

buffers could affect the long term success of NHS features and functions if encroachment is 

severe or excessive. Construction activities will result in avoidance behaviour of many wildlife 

species, see Section 4.2.11 for details. Noise and light pollution is likely limited to the lands 

immediately adjacent to York Road, see Section 4.2.16 for further details. Impacts would likely 

occur post construction and are potentially long term and iterative. Increased encroachment to 

the natural areas is not expected to increase significantly and would only incurred by the increased 

traffic on York Rd. Very little to no induced impacts are expected as the land use is not changing 

from parkland. 

4.2.16 Indirect Pollution 

Pollution from the creek realignment and road widening include noise, light, and chemicals. 

Wildlife tend to respond through behavior modifications such as avoidance. Introduction of 

chemicals into the environment leads to reduced fecundity  of aquatic and terrestrial wildlife and 

flora. Dust can cause avoidance behavior from wildlife and reduce the success of flora along 

roadsides. Potential effects of indirect pollution on wildlife include: 

 

 Reduced habitat quality; 

 Potential loss of habitat due to quality reduction; 

 Reduced population densities (particularly breeding birds); 

 Reduced species diversity; 
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 Increased susceptibility to predation; 

 Negative physiological effect; and 

 Alteration of reproductive behavior (particularly herpetofauna). 

 

Impacts would likely occur post-construction and are potentially long-term and iterative.  

Construction activities will likely result in noise, light, and chemical pollution which may cause 

avoidance behaviours in many wildlife species, see Section 4.2.11 for details. 

 

Based on available information and the existing park lands surrounding the natural features, 

lighting is not expected to change and, therefore, is expected to have a negligible effect on wildlife 

habitat use or bird migration. Wildlife species that are crepuscular (active during dawn and dusk) 

or nocturnal may avoid suitable habitat located near roadways due to light pollution. The study 

area is likely to be occupied mostly during daylight hours, reducing the amount of noise and light 

pollution during key times for crepuscular species.  

 

Contaminants from York Rd are not likely to change dramatically but may increase slightly due to 

increased road use. Contaminants can directly impact vegetation community, resulting in 

increased abundance of salt tolerant weedy species. It can indirectly impact wildlife by modifying 

the habitat adjacent to the road. The impacts are not expected to be significant as the communities 

adjacent to the roadways are cultural. No induced impacts are expected. 

4.2.17 Removal of Species at Risk 

The Endangered Species Act (2007) (O. Reg. 242/08) protects flora and fauna that is Threatened, 

Endangered or Special Concern at the provincial level. Significant habitats of provincially 

Endangered and Threatened species are specifically protected from development in the PPS, 

and habitats of provincial Special Concern species are recognized under the Province’s 

Significant Wildlife Habitat categories. 

 

Three Species at Risk birds were recorded including Chimney Swift – Threatened (federal and 

provincial); Barn Swallow – Threatened (federal and provincial); and Eastern Meadowlark – 

Threatened (federal and provincial). Chimney Swift and Barn Swallow are not suspected to be 

nesting in the study area as there is no suitable habitat present. Barn Swallows are known to be 

nesting in the vicinity and four birds were seen foraging over the baseball fields on the west side 

of the study area and in the open field on the east side of the study area. Eastern Meadowlark 

was recorded in the field east of the study area (south of polygon 16 on Figure 3.6.1), south of 

Clythe Creek and east of the driveway to the correctional institute. The proposed work will be 

confined to the creek corridor and, as such, will not negatively impact these fields.  

 

A Snapping Turtle – Special Concern (federal and provincial) – was observed in the pond. 

Although turtles are likely nesting in the general vicinity, such as along the Eramosa River to the 

south, there were no significant areas of potential nesting habitat along Clythe Creek and York 

Road. The two main ponds likely represent overwintering habitat for all three turtle species. 

 

Downy Serviceberry, Red Fescue, Rough Aven’s, and Hairy Solomon’s Seal were found in the 

study area and are considered rare in Wellington County (Appendix H-3). Rough Aven’s were 

recorded near the watercourse in polygon 3 as well as in polygon 11 and will likely be removed 
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when the creek is relocated. Red Fescue and Hairy Solomn’s Seal were recorded in the Meadow 

Marsh (polygon 13) and may be impacted by the footprint of the proposed watercourse.  

 

Construction activities could result in avoidance behaviours of Eastern Meadowlark in the field 

adjacent to the study area and Snapping Turtles in the pond. During the 2016 wildlife surveys, 

there was no evidence of snapping turtles nesting along the existing watercourse, or anywhere 

else within the study area. It is likely that they are nesting offsite. As stated in section 4.2.11, 

construction should occur outside of the breeding window to mitigate any impacts to breeding 

birds. No induced impacts are expected.  

 

Although there is open country bird habitat, no habitat is to be removed as a part of the road 

widening and creek relocation. Three locally rare species may be impacted. Locally rare plants 

found within the creek modification footprint could be salvaged and relocated on site outside of 

the footprint prior to construction. 



Appendix C-3: EIS Terrestrial Habitat Mitigative and Protective Measures

 Sediment and Erosion Control measures including silt fencing; 

 Works should be confined to creek and associated riparian habitat and specifically outside 

of the open fields which is Eastern Meadowlark habitat and foraging habitat for  and 

Chipping Sparrow;

 Vegetation removal to occur outside of breeding bird window: of April 15th and July 31st; if 

vegetation removal is to occur in this window, a qualified avian ecologist needs to sweep 

for nests; 

 Replace trees at a 3:1 or greater ratio or cash in lieu amount of $500.00 per tree destroyed 

or injured; 

 Development and implementation of a Vegetation Compensation Plan and a Tree 

Protection Plan; 

 No removal of Common Milkweed; if it must be removed, replace it elsewhere on site; 

 Construction of areas of sand and gravel for turtles to nest away from roadway; 

 Construction of turtle basking sites in/near ponds; 

 Installation of permanent wildlife exclusionary fence between road and ponds; 

 Construction of nesting boxes and platforms for species such as Wood Duck and Osprey; 

 Construction of snake hibernacula; 

 Bio-salvage of wetland plants along Clythe Creek;  

 Transplanting regionally rare and significant plants; 

 Planting native flower patches with Common Milkweed; and 

 Invasive species control. 



 



 

 

 
Appendix D:  
Drainage and Stormwater 
Management 
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CULTEC Contactor® 100HD Stormwater Chamber

Calculations are based on installed chamber length.
Includes 6" (152 mm) stone above crown of chamber and typical stone surround. 
Stone void calculated at 40%.

Contactor® 100HD Bare Chamber Storage Volumes

Elevation Incremental Storage 
Volume

Cumulative
Storage

in. mm ft3/ft m3/m ft3 m3 ft3 m3

12 305 0.009 0.001 0.068 0.002 13.995 0.396

11 279 0.067 0.006 0.503 0.014 13.928 0.394

10 254 0.110 0.010 0.825 0.023 13.425 0.380

9 229 0.139 0.013 1.043 0.030 12.600 0.357

8 203 0.159 0.015 1.193 0.034 11.558 0.327

7 178 0.174 0.016 1.305 0.037 10.365 0.294

6 152 0.184 0.017 1.380 0.039 9.060 0.257

5 127 0.192 0.018 1.440 0.041 7.680 0.217

4 102 0.203 0.019 1.523 0.043 6.240 0.177

3 76 0.203 0.019 1.523 0.043 4.718 0.134

2 51 0.203 0.019 1.523 0.043 3.195 0.090

1 25 0.223 0.021 1.673 0.047 1.673 0.047

Total 1.866 0.173 13.995 0.396 13.995 0.396

Calculations are based on installed chamber length. 

The Contactor® 100HD is a 12.5" (318 mm) tall, low 

is required. The Contactor 100HD has the side portal 
internal manifold feature. The HVLV® SFCx2 Feed Con-
nector is inserted into the side portal of the Contactor 
100HD to create the internal manifold.

Size (L x W x H) 8' x 36" x 12.5"

2.44 m x 914 mm x 318 mm

Installed Length 7.5'

2.29 m

Length Adjustment per Run 0.5'

0.15 m

Chamber Storage 1.87 ft3/ft

0.17 m3/m

14.00 ft3/unit

0.40 m3/unit

Min. Installed Storage 3.84 ft3/ft

0.36 m3/m

28.81 ft3/unit

0.82 m3/unit

Min. Area Required 25 ft2

2.32 m2

Min. Center to Center Spacing 3.33'

1.02 m

Max. Allowable Cover 12'

3.66 m

Max. Inlet Opening in End Wall 10"

250 mm

Max. Allowable O.D. 
in Side Portal

6.9"

175 mm

Compatible Feed Connector HVLV SFCx2 Feed Connector

Stone Foundation Depth

6" 12" 18"

152 mm 305 mm 457 mm

Chamber and Stone Storage 
Per Chamber

28.81 ft3 33.81 ft3 38.81 ft3

0.82 m3 0.96 m3 1.10 m3

Min. Effective Depth 2.04' 2.54' 3.04'

0.62 m 0.77 m 0.93 m

Stone Required Per Chamber 1.37 yd3 1.84 yd3 2.30 yd3

1.05 m3 1.40 m3 1.76 m3

Visit www.cultec.com/downloads.html 
for Product Downloads and CAD details.
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CULTEC Contactor® 100HD Stormwater Chamber

Three View Drawing

Hidden End

Shown with side portal trimmed 
and optional CULTEC HVLV SFCx2 
Feed Connector inserted.

Model RHD

Model EHD

Model EHD

Model EHD

Typical Interlock Installation
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CULTEC Contactor® 100HD Stormwater Chamber

Plan View Drawing
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CULTEC Contactor® 100HD Stormwater Chamber

CULTEC Contactor®

CULTEC Contactor® 100HD chambers are designed for underground stormwater management. The chambers may be used for 

1. 

2. The chamber shall be vacuum thermoformed of black polyethylene.

3. The chamber shall be arched in shape.

4. The chamber shall be open-bottomed.

5. The chamber shall be joined using an interlocking overlapping rib method. Connections must be fully shouldered overlapping 
ribs, having no separate couplings or separate end walls.

6. The nominal chamber dimensions of the CULTEC Contactor® 100HD shall be 12.5 inches (318 mm) tall, 36 inches (914 mm) 
wide and 8 feet (2.44 m) long. The installed length of a joined Contactor® 100HD shall be 7.5 feet (2.29 m).

7. Maximum inlet opening on the chamber end wall is 10 inches (250 mm).

8. The chamber shall have two side portals to accept CULTEC HVLV® SFCx2 Feed Connectors to create an internal manifold. 
The nominal I.D. dimensions of each side portal shall be 5.75 inches (146 mm) high by 7.5 inches (191 mm) wide. Maxi-
mum allowable O.D. in the side portal is 6.9 inches (175 mm). 

9. The nominal chamber dimensions of the CULTEC HVLV® SFCx2 Feed Connector shall be 7.6 inches (194 mm) tall, 12 inches 
(305 mm) wide and 19.7 inches (500 mm) long.

10. The nominal storage volume of the Contactor® 100HD chamber shall be 1.866 ft3 / ft  (0.173 m3 / m) - without stone.  The 
nominal storage volume of a single Contactor® 100RHD Stand Alone unit shall be 14.93 ft3 (0.42 m3) - without stone. The 
nominal storage volume of a joined Contactor® 100EHD as an Intermediate unit shall be 13.995 ft3 (0.396 m3) - without 
stone. The nominal storage volume of the length adjustment amount per run shall be 0.93 ft3 (0.09 m3) - without stone.

11. The nominal storage volume of the HVLV® SFCx2 Feed Connector shall be 0.294 ft3 / ft (0.027 m3 / m) - without stone.

12. The Contactor®

lateral conveyance of water.

13. The Contactor® 100HD chamber shall have 16 corrugations.

14. The end wall of the chamber, when present, shall be an integral part of the continuously formed unit. Separate end plates 
cannot be used with this unit.

15. The Contactor® 100RHD Starter/Stand Alone unit must be formed as a whole chamber having two fully formed integral end 
walls and having no separate end plates or separate end walls. 

16. The Contactor® 100EHD Middle/End unit must be formed as a whole chamber having one fully formed integral end wall and 
one fully open end wall and having no separate end plates or end walls. 

17. The HVLV® SFCx2 Feed Connector must be formed as a whole chamber having two open end walls and having no separate 
® 100HD and act as cross feed con-

nections.

18. 

19. Heavy duty units are designated by a colored stripe formed into the part along the length of the chamber.

20. The chamber shall have a raised integral cap at the top of the arch in the center of each unit to be used as an optional in-
spection port or clean-out.

21. The units may be trimmed to custom lengths by cutting back to any corrugation on the large rib end.

22. 

23. Maximum allowable cover over the top of the chamber shall be 12' (3.66 m) for the Heavy Duty version.

24. 
instructions.
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dja
ce

nt 
filt

er
 fa

br
ic 

by
 at

 le
as

t 2
' [6

00
mm

].  
Do

 no
t p

lac
e f

ilte
r f

ab
ric

 un
de

r t
he

 S
tor

mC
ha

mb
er

s.
6. 

Un
les

s o
the

rw
ise

 sp
ec

ifie
d, 

pla
ce

 9"
 [2

30
mm

] o
f c

ru
sh

ed
, w

as
he

d, 
3/4

" -
 2"

 [2
0m

m 
- 5

0m
m]

 ha
rd

, n
on

-ca
lca

rio
us

 st
on

e o
n t

he
 b

ott
om

 of
 th

e t
re

nc
h. 

 T
he

 ba
se

 m
us

t b
e 

lev
el 

an
d a

t a
 ze

ro
 gr

ad
e.

7. 
If i

t b
ec

om
es

 im
pr

ac
tic

al 
to 

lev
el 

the
 st

on
e b

as
e b

y h
an

d, 
us

e a
 lo

w 
pr

es
su

re
, tr

ac
ke

d d
oz

er
, n

ot 
ex

ce
ed

ing
 1,

10
0 l

bs
/sf

 [5
00

kg
/sf

], m
ain

tai
nin

g a
t le

as
t 9

" [
23

0m
m]

 of
 

sto
ne

 un
de

r t
he

 tr
ac

ks
 at

 al
l ti

me
s.

ST
OR

MC
HA

MB
ER

 IN
ST

AL
LA

TI
ON

1. 
Ve

rify
 qu

an
titi

es
 of

 S
tor

mC
ha

mb
er

 un
its

 an
d o

the
r m

ate
ria

ls 
tha

t h
av

e a
rri

ve
d. 

If a
ny

thi
ng

 is
 da

ma
ge

d o
r m

iss
ing

 pl
ea

se
 co

nt
ac

t S
tor

mC
ha

mb
er

 im
me

dia
tel

y. 
2. 

St
ar

t b
uil

din
g t

he
 S

tor
mC

ha
mb

er
 sy

ste
m 

wi
th 

the
 S

tar
t U

nit
 S

tor
mC

ha
mb

er
s a

t th
e i

nfl
ow

 en
d o

f th
e S

tor
mC

ha
mb

er
sy

ste
m.

 T
he

 S
tar

t U
nit

s a
re

 co
mp

let
ely

 cl
os

ed
 at

 th
e 

en
d w

ith
 th

e t
wo

 si
de

 po
rta

ls.
 

3. 
Ro

ll o
ut 

ro
ws

 of
 S

tor
mC

ha
mb

er
 lig

ht 
we

igh
t s

tab
iliz

ati
on

 ne
ttin

g (
pr

ov
ide

d w
ith

 th
e S

tor
mC

ha
mb

er
s) 

pa
ra

lle
l w

ith
 th

e i
nfl

ow
 an

d a
dja

ce
nt(

s).
 O

ve
rla

p t
he

 ro
ws

 by
 

ap
pr

ox
im

ate
ly 

1' 
[30

0m
m]

. K
ee

p t
he

 ne
ttin

g f
lat

; if
 m

ov
ed

, s
tra

igh
ten

 an
d f

lat
ten

 ou
t.

4. 
Pl

ac
e o

ne
 pi

ec
e o

f th
e S

tor
mC

ha
mb

er
 he

av
y w

eig
ht 

sta
bil

iza
tio

n n
ett

ing
 (p

ro
vid

ed
 w

ith
 th

e S
tor

mC
ha

mb
er

s) 
un

de
r e

ac
h S

tor
mC

ha
mb

er
 th

at 
wi

ll b
e r

ec
eiv

ing
 in

let
 st

or
m 

dr
ain

 pi
pe

s. 
Cu

t a
 ho

le 
in 

the
 ne

ttin
g t

o f
it s

nu
gg

ly 
ar

ou
nd

 th
e e

xp
os

ed
 to

p o
f th

e S
ed

im
en

Tr
ap

. P
lac

e o
n t

op
 of

 th
e l

igh
t w

eig
ht 

ne
ttin

g a
nd

 ex
ten

d b
ey

on
d a

ll e
dg

es
 of

 th
e 

St
or

mC
ha

mb
er

. T
he

 pu
rp

os
e o

f h
ea

vy
 w

eig
ht 

sta
bil

iza
tio

n n
ett

ing
 is

 to
 fu

nc
tio

n a
s a

 "s
pla

sh
 pa

n"
, p

re
ve

nti
ng

 ex
ca

va
tio

n o
f th

e 
un

de
rly

ing
 st

on
e a

nd
 so

il, 
wh

ile
 al

low
ing

 
inf

iltr
ati

on
 to

 oc
cu

r.
5. 

Pl
ac

e t
he

 S
tar

t U
nit

 S
tor

mC
ha

mb
er

s (
co

mp
let

ely
 cl

os
ed

 at
 th

e e
nd

 w
ith

 th
e t

wo
 si

de
 po

rta
ls)

, s
pa

ce
d a

 m
ini

mu
m 

of 
7' 

3"
 [2

05
7m

m]
 ap

ar
t a

t th
e c

en
ter

 lin
e o

f th
e 

ch
am

be
r c

ro
wn

. P
os

itio
n t

he
 cl

os
ed

 en
ds

 at
 le

as
t 1

' [3
00

mm
] fr

om
 th

e t
re

nc
h w

all
.

6. 
Cu

t o
pe

n t
he

 si
de

 po
rta

ls 
for

 th
e i

nfl
ow

 st
or

m 
dr

ain
 pi

pe
s (

siz
e a

nd
 lo

ca
tio

n s
pe

cif
ied

 on
 th

e p
lan

s) 
an

d l
ate

ra
l c

on
ne

cti
ng

 pi
pe

s b
etw

ee
n S

tor
mC

ha
mb

er
 S

tar
t U

nit
s (

8"
 

[20
0m

m]
 or

 10
" [

25
0m

m]
 S

ch
ed

ule
 40

 or
 S

DR
 35

 P
VC

; 8
" [

20
0m

m]
 or

 10
" [

25
0m

m]
 H

DP
E 

wi
ll n

ot 
fit)

 w
ith

 a 
re

cip
ro

ca
tin

g s
aw

, r
ou

ter
 bi

t o
n a

 dr
ill,

 or
 ke

yh
ole

 sa
w 

alo
ng

 th
e 

de
fin

es
 in

de
nte

d c
irc

le.
 10

" [
25

0m
m]

 P
VC

 pi
pe

 is
 th

e l
ar

ge
st 

dia
me

ter
 pi

pe
 th

at 
ca

n f
it i

nto
 th

e s
ide

 po
rta

ls.
 If 

the
 in

flo
w 

sto
rm

 dr
ain

 pi
pe

 is
 sp

ec
ifie

d t
o e

nte
r t

he
 cl

os
ed

 en
d 

wa
ll, 

pla
ce

 a 
pie

ce
 of

 th
e p

ipe
 ag

ain
st 

the
 en

d w
all

. T
ra

ce
 th

e d
iam

ete
r o

f th
e p

ipe
 on

 th
e e

nd
 w

all
 an

d c
ut 

ou
t th

e c
irc

le.
 T

he
 m

ax
im

um
 pi

pe
 si

ze
 th

at 
ca

n b
e i

ns
er

ted
 in

to 
the

 en
d w

all
 is

 30
" [

75
0m

m]
 O

.D
.

7. 
If a

 cu
t e

xte
nd

s m
or

e t
ha

n 0
.5"

 [1
3m

m]
 be

yo
nd

 th
e i

nte
nd

ed
 di

am
ete

r, 
pla

ce
 a 

pie
ce

 of
 th

e S
tor

mC
ha

mb
er

 no
n-

wo
ve

n f
ilte

r f
ab

ric
 ov

er
 th

e h
ole

, c
ut 

an
 "X

" j
us

t s
ho

rt 
of 

the
 w

idt
h o

f th
e o

pe
nin

g, 
an

d i
ns

er
t th

e p
ipe

.
8. 

Ma
rk 

the
 m

idp
oin

ts 
of 

8"
 [2

00
mm

] o
r 1

0"
 [2

50
mm

] P
VC

 pi
pe

 an
d i

ns
er

t in
to 

the
 ad

jac
en

t S
tor

mC
ha

mb
er

 S
tar

t U
nit

s w
he

re
 sp

ec
ifie

d s
o t

ha
t th

e m
ar

ke
d m

idp
oin

t is
 

ce
nte

re
d b

etw
ee

n t
he

 tw
o a

dja
ce

nt 
St

or
mC

ha
mb

er
s. 

Pi
pe

 le
ng

th 
sh

ou
ld 

be
 su

ffic
ien

t to
 ex

ten
d 6

" [
15

0m
m]

 - 
12

" [
30

0m
m]

 in
to 

bo
th 

ad
jac

en
t S

tor
mC

ha
mb

er
s (

ab
ou

t 4
' 

[12
00

mm
]).

 In
 or

de
r t

o f
ac

ilit
ate

 pl
ac

em
en

t, i
ns

tal
l th

e l
ate

ra
l c

on
ne

cti
ng

 pi
pe

s i
n t

he
 sp

ec
ifie

d S
tor

mC
ha

mb
er

s b
efo

re
 at

tac
hin

g t
he

 ne
xt 

St
or

mC
ha

mb
er

s i
n t

he
 ro

w.
9. 

If t
he

 lo
ca

tio
ns

 of
 ro

w 
- c

on
ne

cti
ng

 P
VC

 pi
pe

s a
re

 no
t s

pe
cif

ied
, a

dd
 8"

 [2
00

mm
] o

r 1
0"

 [2
50

mm
] P

VC
 pi

pe
s t

o c
on

ne
ct 

the
 in

flo
w 

ch
am

be
r a

nd
 ad

jac
en

t c
ha

mb
er

(s)
 of

 
the

 in
flo

w 
ro

w.
10

. P
lac

e t
he

 fir
st 

rib
 of

 a 
Mi

dd
le 

Un
it (

co
mp

let
ely

 op
en

 at
 si

de
 po

rta
l e

nd
 pa

rtia
lly

 op
en

 at
 to

p p
or

tal
 en

d)
 ov

er
 th

e l
as

t r
ib 

of 
ea

ch
 of

 th
e S

tar
t U

nit
 S

tor
mC

ha
mb

er
s.

11
. S

cre
w 

the
 S

tor
mC

ha
mb

er
s t

og
eth

er
 at

 th
eir

 ba
se

 on
 bo

th 
sid

es
 w

ith
 re

gu
lar

 3"
 [7

5m
m]

 dr
y w

all
 sc

re
ws

. O
ne

 sc
re

w 
on

 ea
ch

 si
de

 is
 su

ffic
ien

t to
 te

mp
or

ar
ily

 ho
ld 

the
 

St
or

mC
ha

mb
er

s t
og

eth
er

 un
til 

the
 st

on
e i

s p
lac

e. 
Th

e g
ap

 be
tw

ee
n t

he
 tw

o S
tor

mC
ha

mb
er

s n
ea

r t
he

ir b
as

e m
us

t b
e c

los
ed

 en
ou

gh
 to

 pr
ev

en
t s

ton
e f

ro
m 

mi
gr

ati
ng

 in
to 

the
m 

to 
pr

ev
en

t p
ote

nti
al 

su
rfa

ce
 su

bs
ide

nc
e.

12
. C

on
tin

ue
 pl

ac
ing

 an
d s

cre
wi

ng
 th

e r
es

t o
f th

e S
tor

mC
ha

mb
er

s, 
on

e a
t a

 tim
e, 

lea
vin

g a
t le

as
t 1

' [3
00

mm
] b

etw
ee

n t
he

 en
d o

f t
he

 E
nd

 U
nit

 (c
om

ple
tel

y o
pe

n a
t th

e s
ide

 
po

rta
l e

nd
, c

om
ple

tel
y c

los
ed

 at
 th

e t
op

 po
rta

l e
nd

) a
nd

 th
e t

re
nc

h w
all

.
13

. F
or

 la
rg

e S
tor

mC
ha

mb
er

 sy
ste

ms
 it 

is 
ad

vis
ab

le 
to 

ins
tal

l a
nd

 ba
ck

fill
 a 

few
 S

tor
mC

ha
mb

er
s o

f a
ll r

ow
s a

t a
 tim

e a
s y

ou
 co

nti
nu

e t
o i

ns
tal

l th
e r

es
t o

f th
e c

ha
mb

er
s.

14
. D

ep
os

it 3
/4"

 - 
2"

 [2
0m

m 
- 5

0m
m]

 cr
us

he
d, 

wa
sh

ed
, h

ar
d s

ton
e d

ire
ctl

y a
lon

g t
he

 ce
nte

rlin
e o

f th
e S

tor
mC

ha
mb

er
s t

o e
ve

nly
 flo

w 
do

wn
 ea

ch
 si

de
 to

 ke
ep

 th
e 

St
or

mC
ha

mb
er

s i
n p

ro
pe

r a
lig

nm
en

t.  
Av

oid
 th

e u
se

 of
 lim

es
ton

e, 
if p

os
sib

le.
 Li

me
sto

ne
 ge

ts 
pa

sty
 w

he
n w

et 
an

d w
ill 

ten
d t

o r
ed

uc
e t

he
 vo

id 
sp

ac
es

 in
 th

e s
ton

e. 
Do

 no
t 

pla
ce

 th
e s

ton
e d

ire
ctl

y a
ga

ins
t th

e c
los

ed
 en

d w
all

s a
t th

e s
tar

t a
nd

 en
d o

f th
e r

ow
s. 

Ad
d s

ton
e t

o 6
" [

15
0m

m]
 ab

ov
e t

he
 S

tor
m

Ch
am

be
rs,

 un
les

s o
the

rw
ise

 sp
ec

ifie
d.

15
. L

ev
el 

the
 st

on
e c

ov
er

 w
ith

 a 
vib

ra
tor

y c
om

pa
cto

r, 
no

t to
 e

xc
ee

d a
 dy

na
mi

c f
or

ce
 of

 10
,00

0 p
ou

nd
s [

45
36

kg
], o

r w
ith

 a 
low

 pr
es

su
re

, tr
ac

ke
d v

eh
icl

e n
ot 

ex
ce

ed
ing

 1,
10

0 l
bs

/sf
 [5

00
kg

/sf
].

IM
PO

RT
AN

T:
 If 

a l
ow

 pr
es

su
re

, tr
ac

ke
d d

oz
er

 is
 us

ed
, d

o n
ot 

ru
n t

he
 do

ze
r o

n a
ny

thi
ng

 le
ss

 th
an

 6"
 [1

50
mm

] o
f s

ton
e a

bo
ve

 th
e S

tor
mC

ha
mb

er
s. 

Sp
re

ad
sto

ne
 is

 sm
all

 pi
les

 to
 pr

ev
en

t m
ov

em
en

t o
f th

e S
tor

mC
ha

mb
er

s. 
Ca

uti
on

 m
us

t b
e e

xe
rci

se
d w

he
n p

lac
ing

 st
on

e o
n t

op
 of

 th
e S

tor
mC

ha
mb

er
s s

o t
ha

t
ex

ce
ss

ive
 pr

es
su

re
 is

 no
t a

pp
lie

d d
ire

ctl
y o

n t
he

 S
tor

mC
ha

mb
er

s b
y e

qu
ipm

en
t "

bu
ck

ets
".

16
  C

ov
er

 th
e s

ton
e w

ith
 S

tor
mC

ha
mb

er
 no

n-
wo

ve
n f

ilte
r f

ab
ric

. O
ve

rla
p a

dja
ce

nt 
sh

ee
ts 

by
 at

 le
as

t 2
' [6

00
mm

].
BA

CK
FI

LL
IN

G
1. 

Ba
ck

fill
 so

il m
us

t b
e f

re
e f

ro
m 

lar
ge

 st
on

es
 an

d l
ar

ge
 or

ga
nic

 m
ate

ria
l (e

.g.
 tr

ee
 lim

bs
 an

d r
oo

t s
tum

ps
), 

an
d i

s c
ap

ab
le 

of
 be

ing
 co

mp
ac

ted
 to

 at
 le

as
t

90
%

 of
 th

e S
tan

da
rd

 P
ro

cto
r T

es
t (

AA
SH

TO
 M

eth
od

 T
-9

9)
.  I

f n
ot,

 cr
us

he
r r

un
 or

 ot
he

r s
uit

ab
le 

ba
ck

fill
 m

ate
ria

l m
us

t b
e u

se
d.

Th
e s

ton
e s

ur
ro

un
din

g t
he

St
or

mC
ha

mb
er

s c
an

 al
so

 be
 ex

ten
de

d u
p t

o t
he

 pa
ve

me
nt 

su
bg

ra
de

, if
 de

sir
ed

.
2. 

Co
mp

ac
tio

n o
f th

e s
oil

 ba
ck

fill
 m

us
t b

e a
ch

iev
ed

 in
 6"

 [1
50

mm
] -

 8"
 [2

00
mm

] li
fts

.G
ra

din
g o

f li
fts

 sh
ou

ld 
sta

rt 
in 

on
e c

or
ne

r o
f th

e s
ys

tem
 w

ith
 a 

low
pr

es
su

re
, tr

ac
ke

d d
oz

er
, w

ith
 a 

pr
es

su
re

 no
t e

xc
ee

din
g 1

,10
0 l

bs
/sf

 [5
00

kg
/sf

], k
ee

pin
g a

t le
as

t 1
' [3

00
mm

] o
f fi

ll i
n f

ro
nt 

of
 th

e b
lad

e a
t a

ll t
im

es
.  C

om
pa

ct
lift

s t
o 9

0%
 S

tan
da

rd
 P

ro
cto

r w
ith

 tr
ac

ke
d v

eh
icl

es
 no

t e
xc

ee
din

g 1
,10

0 l
bs

/sf
 [5

00
kg

/sf
], o

r w
ith

 a 
ha

nd
 op

er
ate

d c
om

pa
cto

r o
r v

ibr
ato

ry 
ro

lle
r n

ot
ex

ce
ed

ing
 a 

dy
na

mi
c f

or
ce

 of
 20

,00
0 l

bs
 [9

07
1k

g].
3. 

Ke
ep

 th
e S

tor
mC

ha
mb

er
 sy

ste
m 

clo
se

d o
r p

ro
tec

ted
 fr

om
 re

ce
ivi

ng
 se

dim
en

t u
nti

l th
e s

ite
 is

 co
mp

let
ely

 st
ab

iliz
ed

 (g
ra

ss
 gr

ow
ing

 an
d a

ll p
av

em
en

t
pla

ce
d)

.

IM
PO

RT
AN

T:
  A

fte
r c

om
pa

ct
io

n 
of

 b
ac

kf
ill 

an
d 

se
tti

ng
 o

f f
in

al 
gr

ad
e, 

av
oi

d 
pa

rk
in

g 
on

 o
r t

ra
ve

rs
in

g 
ov

er
 th

e S
to

rm
Ch

am
be

r i
ns

ta
lla

tio
n 

wi
th

he
av

ily
 lo

ad
ed

 tr
uc

ks
 an

d 
he

av
y e

qu
ip

m
en

t u
nt

il p
av

ed
.

MP
OR

TA
NT

: T
he

se
 in

st
ru

ct
io

ns
 as

su
m

e a
cc

ep
te

d 
co

ns
tru

ct
io

n 
pr

oc
ed

ur
es

 an
d 

tru
ck

s t
ha

t d
o 

no
t e

xc
ee

d 
sp

ec
ifi

ed
 D

OT
 lo

ad
 lim

its
.

Un
cu

st
om

ar
y l

oa
ds

 o
r i

m
pr

op
er

 lo
ad

 d
ist

rib
ut

io
ns

 in
 ve

hi
cle

s m
ay

 re
qu

ire
 ad

di
tio

na
l c

ov
er

.  C
on

ta
ct

 S
to

rm
Ch

am
be

r f
or

 in
st

all
at

io
n 

un
de

r
ab

no
rm

al 
co

nd
iti

on
s. 

 In
st

all
at

io
ns

 n
ot

 in
 co

m
pl

ian
ce

 w
ith

 th
es

e i
ns

tru
ct

io
ns

 w
ill 

vo
id

 w
ar

ra
nt

y.

PR
OD

UC
T 

EN
GI

NE
ER

IN
G 

SP
EC

IF
IC

AT
IO

NS
 F

OR
 S

TO
RM

CH
AM

BE
R

Ea
ch

 ch
am

be
r w

ill 
be

 fo
rm

ed
 fr

om
 hi

gh
 m

ole
cu

lar
 w

eig
ht/

hig
h d

en
sit

y p
oly

eth
yle

ne
.

Ea
ch

 ch
am

be
r w

ill 
be

 co
mp

os
ed

 of
 at

 le
as

t 4
0%

 re
cy

cle
d m

ate
ria

l.
Th

e s
ton

e b
as

e t
ha

t th
e c

ha
mb

er
s a

re
 pl

ac
ed

 on
 w

ill 
no

t b
e c

om
pa

cte
d i

n o
rd

er
 to

 av
oid

 co
mp

ac
tio

n o
f th

e s
ton

e-
so

il i
nte

rfa
ce

, w
hic

h r
es

tric
ts 

so
il

inf
iltr

ati
on

.
Th

e c
ha

mb
er

 sy
ste

m 
wi

ll b
e d

es
ign

ed
 w

ith
ou

t fi
lte

r f
ab

ric
 un

de
r t

he
 ch

am
be

rs 
in 

or
de

r t
o a

vo
id 

re
str

ict
ion

 of
 so

il i
nfi

ltra
tio

n, 
wh

ich
 oc

cu
rs 

fro
m 

the
 no

rm
al

clo
gg

ing
 of

 th
e f

ilte
r f

ab
ric

 fr
om

 se
dim

en
t a

nd
 de

br
is 

de
po

sit
ion

.
Us

e o
f fi

lte
r f

ab
ric

 be
tw

ee
n t

he
 so

il a
nd

 st
on

e b
ac

kfi
ll l

ay
er

 an
d l

ini
ng

 th
e s

ide
 w

all
s o

f th
e e

xc
av

ate
d a

re
a w

ill 
be

 re
qu

ire
d 

to 
pr

ev
en

t in
tru

sio
n o

f s
oil

 or
 si

lt
int

o t
he

 ch
am

be
rs 

an
d s

ur
ro

un
din

g s
ton

e.
Ea

ch
 ch

am
be

r w
ill 

be
 ca

pa
ble

 of
 su

pp
or

tin
g a

 m
ini

mu
m 

of 
24

,00
0 p

ou
nd

s [
10

,88
6k

g] 
pe

r s
qu

ar
e f

oo
t (

i.e
., t

hr
ee

 tim
es

 th
e A

AS
HT

O 
H-

20
 W

he
el 

Lo
ad

Ra
tin

g)
.

Ea
ch

 ch
am

be
r w

ill 
be

 ca
pa

ble
 of

 be
ing

 in
sta

lle
d w

ith
 a 

mi
nim

um
 of

 25
 fe

et 
[76

20
mm

] o
f c

ov
er

 ab
ov

e t
he

 cr
ow

n o
f th

e c
ha

mb
er

.
Ea

ch
 ch

am
be

r s
ys

tem
 w

ill 
be

 ca
pa

ble
 of

 be
ing

 in
sta

lle
d i

n a
t le

as
t tw

o l
ay

er
s, 

pr
ov

idi
ng

 a 
mi

nim
um

 of
 0.

8 c
ub

ic 
fee

t o
f s

tor
ag

e p
er

 sq
ua

re
 fo

ot 
of 

su
rfa

ce
ar

ea
.

Ea
ch

 ch
am

be
r s

ys
tem

 w
ill 

be
 ca

pa
ble

 of
 be

ing
 in

sta
lle

d w
ith

 a 
mi

nim
um

 of
 si

x i
nc

he
s [

15
0m

m]
 of

 st
on

e b
as

e.
Ea

ch
 ch

am
be

r w
ill 

be
 34

.04
" [

86
4m

m]
 hi

gh
, 6

0"
 [1

52
4m

m]
 w

ide
 an

d 1
02

.5"
 [2

59
1m

m]
 lo

ng
.

La
y-u

p l
en

gth
 w

ill 
be

 8.
1' 

[24
64

mm
] (

sta
rt 

an
d e

nd
 un

it) 
an

d 7
.6'

 [2
31

1m
m]

 (m
idd

le 
un

it).
Ea

ch
 ch

am
be

r w
ill 

ha
ve

 14
 rib

s o
f a

pp
ro

xim
ate

ly 
3.6

" [
91

.4m
m]

 in
 he

igh
t, 3

.8"
 [9

6.5
mm

] w
ide

 at
 th

e t
op

 an
d t

ap
er

ing
 to

 4.
4"

 [1
12

mm
] a

t th
e b

ott
om

.
Sp

ac
ing

 of
 th

e r
ibs

 at
 th

e b
ott

om
 of

 th
e c

ha
mb

er
 w

ill 
be

 ap
pr

ox
im

ate
ly 

4.9
" [

12
4m

m]
 an

d a
pp

ro
xim

ate
ly 

3.2
" [

81
.3m

m]
 at

 th
e t

op
.  O

ne
 sm

all
er

 rib
 si

ze
d

dim
en

sio
na

lly
 to

 ef
fec

tiv
ely

 ne
st 

un
de

r a
nd

 in
ter

loc
k t

o c
on

ne
ct 

un
its

 w
ill 

be
 2.

9"
 [7

3.7
mm

] h
igh

, 3
.3"

 [8
3.8

] w
ide

 at
 th

e t
op

 of
 th

e r
ib,

 an
d 4

.1"
 [1

04
mm

] w
ide

at 
the

 ba
se

.
Ov

er
all

 he
igh

t to
 th

e i
ns

ide
 rib

 w
ill 

be
 30

.44
" [

86
4.6

2m
m]

.  O
ve

ra
ll h

eig
ht 

to 
the

 ou
tsi

de
 rib

 w
ill 

be
 34

.04
" [

77
3.1

8m
m]

.
Ea

ch
 ch

am
be

r w
ill 

ha
ve

 a 
de

fin
ed

 to
p p

or
tal

 w
hic

h i
s s

tru
ctu

ra
lly

 en
ha

nc
ed

 to
 co

mp
en

sa
te 

for
 lo

ss
 of

 st
ru

ctu
ra

l in
teg

rity
 w

he
n 

ap
er

tur
es

 ar
e c

ut 
op

en
 to

re
ce

ive
 pi

pe
.  E

ac
h s

uc
h p

or
tal

 w
ill 

be
 ca

pa
ble

 to
 re

ce
ive

 up
 to

 a 
12

" [
30

0m
m]

 P
VC

 pi
pe

.
Ea

ch
 ch

am
be

r w
ill 

ha
ve

 de
fin

ed
 si

de
 po

rta
ls 

on
 op

po
sin

g s
ide

s w
hic

h a
re

 st
ru

ctu
ra

lly
 en

ha
nc

ed
 to

 co
mp

en
sa

te 
for

 lo
ss

 of
 st

ru
ctu

ra
l in

teg
rity

 w
he

n
ap

er
tur

es
 ar

e c
ut 

op
en

 to
 re

ce
ive

 pi
pe

.
Inv

er
t h

eig
ht 

for
 a 

10
" [

25
0m

m]
 P

VC
 pi

pe
 th

ro
ug

h a
 de

fin
ed

 si
de

 po
rta

l w
ill 

be
 17

.49
" [

44
4.2

5m
m]

.  I
nv

er
t h

eig
ht 

for
 an

 8"
 [2

00
mm

] P
VC

 pi
pe

 th
ro

ug
h a

de
fin

ed
 si

de
 po

rta
l w

ill 
be

 18
.49

" [
46

9.6
5m

m]
.

Ea
ch

 ch
am

be
r w

ill 
be

 ca
pa

ble
 to

 ac
ce

pt 
an

 8"
 [2

00
mm

] o
r 1

0"
 [2

50
mm

] P
VC

 fe
ed

 pi
pe

 th
ro

ug
h a

 de
fin

ed
 si

de
 po

rta
l.

Ea
ch

 ch
am

be
r w

ill 
be

 ca
pa

ble
 to

 ac
ce

pt 
up

 to
 a 

30
" [

75
0m

m]
 O

D 
pip

e t
hr

ou
gh

 its
 en

d w
all

.
Ea

ch
 ch

am
be

r w
ill 

be
 ca

pa
ble

 of
 st

or
ing

 at
 le

as
t 1

5 c
ub

ic 
fee

t p
er

 lin
ea

l fo
ot 

wi
th 

6"
 [1

50
mm

] o
r s

ton
e a

bo
ve

 an
d b

elo
w 

the
 ch

am
be

r.
Ea

ch
 ch

am
be

r s
ys

tem
 w

ill 
be

 de
sig

ne
d w

ith
ou

t u
tili

zin
g a

 he
ad

er
 pi

pe
 m

an
ifo

ld 
sy

ste
m.

St
on

e d
iam

ete
r w

ill 
be

 3/
4"

 - 
2"

 [2
0m

m 
- 5

0m
m]

.







 

 

 
Appendix E:  
Preliminary Capital Cost 
Estimates 

 
 
 



 



Project Description York Road Environmental Impact Study, Victoria Roa to East City Limit
Option Addendum Alternative 3
Limits of Quantities  STA 10+400 to STA 11+280 (880 m)

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$    50,000.00$          
Pre-Construction Survey LS 1 10,000.00$    10,000.00$          
Site Office LS 1 10,000.00$    10,000.00$          
Construction Layout LS 1 15,000.00$    15,000.00$          
Clearing and Grubbing LS 1 5,000.00$      5,000.00$            
Tree Removal, Small (<100 mm d) ea 40 5,000.00$      200,000.00$        
Tree Removal, Large (>100 mm d) ea 4 580.00$         2,320.00$            
Construction Signs, Traffic Control and TMP LS 1 5,000.00$      5,000.00$            
Contingency (30%) LS 1 910,000.00$  910,000.00$        

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 100 100.00$         10,000.00$          
Removal of any buried pipes, conduit, etc. m 880 40.00$           35,200.00$          
Earth Excavation (Grading), Including Full 
Depth Asphalt Removal m2 11144 15.00$           167,160.00$        
Clean Fill m2 2966 20.00$           59,320.00$          
Hot Mix HL-3 HS (45 mm lift) t 1410 120.00$         169,239.00$        
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 2821 100.00$         282,064.00$        
Granular 'A' Crushed Limestone t 5285 18.00$           95,135.00$          
Granular 'B' Crushed Limestone t 14270 16.00$           228,324.00$        
Multi-Use Pathway Including Granular m2 5305 85.00$           450,925.00$        
Concrete Curb and Gutter m 1781 60.00$           106,849.00$        
100 mm Diameter Pipe Subdrains m 1800 18.00$           32,400.00$          
Pavement Marking and Signs (Estimated) LS 1 20,000.00$    20,000.00$          
50mm Imported Topsoil and Sod m² 391 12.00$           4,687.43$            
50 mm Imported Topsoil, Seed and Mulch m² 6261 5.00$             31,307.00$          
Supply and Install Trees, 60 mm Caliber, Species each 44 350.00$         15,400.00$          
Removal and Relocate Bus Stop LS 1 30,000.00$    30,000.00$          
Guide Rail m 109 150.00$         16,350.00$          
Energy Attenuators ea 3 4500 13,500.00$          

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 240,000.00$  240,000.00$        

Section D - Traffic Signals
Traffic Signals LS 1 500,000.00$  500,000.00$        

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$      142,000.00$        
Utility Relocation - Other LS 1 100,000.00$  100,000.00$        

Conceptual Level Total Estimate
3,960,000.00$     

Total Corridor Cost with This Alternative 13,650,000.00$   



Project Description York Road Environmental Impact Study, Victoria Roa to East City Limit
Option Addendum Alternative 4
Limits of Quantities  STA 10+400 to STA 11+280 (880 m)

Item Description Unit Quantity Unit Price Amount

Section A - General
Labour and Materials Bond LS 1 50,000.00$    50,000.00$          
Pre-Construction Survey LS 1 10,000.00$    10,000.00$          
Site Office LS 1 10,000.00$    10,000.00$          
Construction Layout LS 1 15,000.00$    15,000.00$          
Clearing and Grubbing LS 1 5,000.00$      5,000.00$            
Tree Removal, Small (<100 mm d) ea 40 5,000.00$      200,000.00$        
Tree Removal, Large (>100 mm d) ea 4 580.00$         2,320.00$            
Construction Signs, Traffic Control and TMP LS 1 5,000.00$      5,000.00$            
Contingency (30%) LS 1 920,000.00$  920,000.00$        

Section B - Roadwork, Pavement Markings and Signage
Removal of stone wall (south side) m2 100 100.00$         10,000.00$          
Removal of any buried pipes, conduit, etc. m 880 40.00$           35,200.00$          
Earth Excavation (Grading), Including Full 
Depth Asphalt Removal m2 11144 15.00$           167,160.00$        
Clean Fill m2 3225 20.00$           64,500.00$          
Hot Mix HL-3 HS (45 mm lift) t 1410 120.00$         169,239.00$        
Hot Mix HL-8 HS (90 mm in 2 x 45 mm lifts) t 2821 100.00$         282,064.00$        
Granular 'A' Crushed Limestone t 5285 18.00$           95,135.00$          
Granular 'B' Crushed Limestone t 14270 16.00$           228,324.00$        
Multi-Use Pathway Including Granular m2 5888 85.00$           500,476.00$        
Concrete Curb and Gutter m 1781 60.00$           106,849.00$        
100 mm Diameter Pipe Subdrains m 1800 18.00$           32,400.00$          
Pavement Marking and Signs (Estimated) LS 1 20,000.00$    20,000.00$          
50mm Imported Topsoil and Sod m² 391 12.00$           4,687.43$            
50 mm Imported Topsoil, Seed and Mulch m² 6261 5.00$             31,307.00$          
Supply and Install Trees, 60 mm Caliber, Species each 44 350.00$         15,400.00$          
Removal and Relocate Bus Stop LS 1 30,000.00$    30,000.00$          

Section C - Storm Sewers and Manholes
Catch Basins and Manholes (Estimated) LS 1 240,000.00$  240,000.00$        

Section D - Traffic Signals
Traffic Signals LS 1 500,000.00$  500,000.00$        

Section E - Utility Relocations
Remove and Relocate HP/LS ea 20 7,100.00$      142,000.00$        
Utility Relocation - Other LS 1 100,000.00$  100,000.00$        

Conceptual Level Total Estimate
3,990,000.00$     

Total Corridor Cost with This Alternative 13,680,000.00$   



Channel Works 
Cost 

Estimate 

Mobilization/Demobilization/Admin  $                 7,500  

Site Prep/ Clearing and Grubbing  $                 9,000  

Staging/Stockpile Area(s)  $                 5,000  

Excavation and Offsite Disposal of Excavated Materials  $               65,000  

Fill (from Stockpiled Excavated Materials)   $             340,000  

Coarse Channel Bed Stone  $             140,000  

Gravel Bed Treatments and Void Mix  $               65,000  

Vegetated Block Treatment  $               80,000  

Vegetated Riprap  $               40,000  

Environmental Measures (ESC, Pumping/Dewatering, Fish Relocations, etc.)  $               30,000  

**Tree and Shrub Plantings/Site Restoration costs by others**   

Total  $         781,500.00  

Total with Contingency (10%)  $         859,650.00  



ITEM EST. UNIT
DESCRIPTION QTY. UNIT PRICE TOTAL

1
600 x 600mm Catchbasins 

23 ea $2,500.00 $57,500.00

2
DICB

3 ea $3,500.00 $10,500.00

3
1200mm CB Manholes OPSD 701.010

17 ea $5,000.00 $85,000.00

4
1500mm CB Manholes OPSD 701.010

2 ea $7,500.00 $15,000.00

5
1800mm CB Manholes OPSD 701.010

1 ea $8,500.00 $8,500.00

6
2400mm CB Manholes OPSD 701.010

3 ea $10,000.00 $30,000.00

7
3000mm CB Manholes OPSD 701.010

1 ea $12,500.00 $12,500.00

8
250mm CB Leads PVC SDR 35 
Granular Bedding and Backfill 356 m $150.00 $53,400.00

9
300mm Storm Sewer PVC SDR 35 
Granular Bedding and Native Backfill 0 m $200.00 $0.00

10
375mm Storm Sewer  PVC SDR 35 
Granular Bedding and Backfill 97 m $225.00 $21,825.00

11
450mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $250.00 $25,000.00

12
525mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $300.00 $30,000.00

13
750 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $780.00 $78,000.00

14
825mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $900.00 $90,000.00

15
1050 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

33 m $1,430.00 $47,190.00

16
1350 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

200 m $2,250.00 $450,000.00

17
1500 mm Storm Sewer CL 65-D RC
Granular Bedding and Backfill

100 m $2,800.00 $280,000.00

18
Chamber System with excavation and 
bedding 1040 m $60.00 $62,400.00

19
Inspection Ports (1/30m)

35 ea $250.00 $8,750.00

20
Orifice Plates

5 ea $250.00 $1,250.00

21
Weir Plates

3 ea $500.00 $1,500.00

22
Stone Trench and Lining

1040 m $175.00 $182,000.00

23
Oil/grit Chambers

5 ea $100,000.00 $500,000.00

24
Drainage Outlets

6 ea $25,000.00 $150,000.00

25
Contingency of 10%

0.1 LS $2,200,315.00 $220,031.50

TOTAL PRICE $2,420,346.50
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20% 35% 50% 65% 80% 100%

0.02 57% 57% 57% 57% 56% 56%

0.05 56% 56% 56% 55% 55% 54%

0.10 56% 55% 54% 53% 52% 51%

0.20 54% 53% 51% 49% 48% 46%

0.30 53% 50% 48% 46% 45% 43%

0.40 51% 48% 46% 44% 42% 40%

0.50 50% 47% 44% 42% 40% 38%

0.60 49% 45% 43% 40% 39% 36%

Notes:

1. Runoff Coefficient 'C' is approximately equal to 0.05 + 0.9*Impervious Fraction.

2. Above chart is based on long term continuous hydrologic analysis of Toronto, Ontario (Bloor St) rainfall data.

3. Assumes 0.6 m sump in CB and that maintenance is performed (i.e. CB cleaning) when required by sediment/pollutant build-up or otherwise.

4. See accompanying chart for suggested maintenance scheduling - AND - get CB Shield Inc. to monitor it for you in field.

5. Sediment/Pollutant removal rates based on third party certified laboratory testing using ETV sediment (PSD analysis available on request).

6. See additional discussion regarding scour protection from CB Shield during more infrequent runoff events.

Average Annual Sediment Removal Rates (%) using a CB Shield                 

(based on ETV Sediment - 1 to 1000 micron Particle Size Distribution)

Area to CB    

(ha)

Imperviousness
1
 (%)
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Detailed Stormceptor Sizing Report – Reformatory Driveway 
 

 

          

  

Project Information & Location 

Project Name Reformatory Driveway Project Number - 

City Guelph State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Gurkanwal Arora 

Company Forterra Company John Wood Group 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          
 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Reformatory Driveway 

Recommended Stormceptor Model EFO8 

TSS Removal (%) Provided 63 

PSD  CA ETV 

RainFall Station WATERLOO WELLINGTON A 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided % Runoff Volume Captured 
Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 
EFO4 51 72 265 L (70 gal) 

EFO6 57 88 610 L (160 gal) 

EFO8 63 94 1070 L (280 gal) 

EFO10 68 97 1670 L (440 gal) 

EFO12 72 98 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Sizing Methodology  

Stormceptor ® EF and Stormceptor ® EFO are sized using local historical rainfall data for the site of interest, specific site parameters, 
and a performance curve for TSS removal derived from third-party testing conducted in accordance with the Canadian Environmental 
Technology Verification (ETV) Program’s Procedure for Laboratory Testing of OilGrit Separators. Every Stormceptor unit is des igned to 
achieve the specified target TSS removal, however, for sites where oil/fuel capture and retention is an additional specified water quality 
objective Stormceptor EFO is the proper selection. The sizing methodology includes various considerations, including:  
• Site parameters  
• Local historical rainfall data  
• Capture of the Canadian ETV particle size distribution  
• Requirements for oil/fuel capture and retention  
• Performance results from third-party testing and verification 
 
 

 

 
 

Hydrology Analysis 
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3521 

Rainfall Station Name WATERLOO 
WELLINGTON A Total Rainfall (mm) 16119.1 

Station ID # 9387 Average Annual Rainfall (mm) 474.1 

Coordinates 43°27'N, 80°23'W Total Evaporation (mm) 992.8 

Elevation (ft) 1028 Total Infiltration (mm) 5072.4 

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 10053.9 
 

 

          

 

Notes 
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 
 

 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 24 / 610 24 / 610 
EF6 / EFO6 36 / 915 36 / 915 
EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 
EF12/EFO12 72 / 1828 72 / 1828 

 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 18 / 457 24 / 610 
EF6 / EFO6 30 / 762 36 / 915 
EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 
EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 1.27 

Imperviousness % 68.2 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 
 

Water Quality Objective 

TSS Removal (%) 60.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

CA ETV 

Particle Diameter 
(microns) 

Distribution  
% Specific Gravity 

2.0 5.0 2.65 

5.0 5.0 2.65 

8.0 10.0 2.65 

20.0 15.0 2.65 

50.0 10.0 2.65 

75.0 5.0 2.65 

100.0 10.0 2.65 

150.0 15.0 2.65 

250.0 15.0 2.65 

500.0 5.0 2.65 

1000.0 5.0 2.65 
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Site Name Reformatory Driveway 
 

             

 

Site Details 
 

             

  

Drainage Area 
Total Area (ha) 1.27 

Imperviousness % 68.2 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 
Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             
  

Surface Characteristics 
Width (m) 225.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         
    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 
Maintenance Frequency (months) > 12 

 

    

Winter Months 
Winter Infiltration 0 

 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 
Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 
Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 22853 105591 17.8 

4 61885 66558 48.2 

9 89546 38905 69.7 

16 105707 22733 82.3 

25 114882 13560 89.4 

36 120265 8174 93.6 

49 123347 5092 96.0 

64 125121 3317 97.4 

81 126178 2260 98.2 

100 126842 1597 98.8 

121 127311 1127 99.1 

144 127643 795 99.4 

169 127911 527 99.6 

196 128099 339 99.7 

225 128198 240 99.8 

256 128285 153 99.9 

289 128363 75 99.9 

324 128391 47 100 

361 128413 25 100 

400 128432 6 100 

441 128438 0 100 

484 128438 0 100 
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Rainfall Event Analysis 
Rainfall Depth (mm) No. of Events Percentage of Total Events 

(%) 
Total Volume (mm) Percentage of Annual 

Volume (%) 
6.35 2742 77.9 4245 26.3 

12.70 420 11.9 3837 23.8 
19.05 193 5.5 3014 18.7 
25.40 88 2.5 1904 11.8 
31.75 27 0.8 769 4.8 
38.10 16 0.5 563 3.5 
44.45 19 0.5 774 4.8 
50.80 5 0.1 241 1.5 
57.15 3 0.1 156 1.0 
63.50 0 0.0 0 0.0 
69.85 4 0.1 267 1.7 
76.20 0 0.0 0 0.0 
82.55 0 0.0 0 0.0 
88.90 3 0.1 255 1.6 
95.25 1 0.0 93 0.6 

101.60 0 0.0 0 0.0 
107.95 0 0.0 0 0.0 
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For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  

 

   

 





















 

 

   
  

 

 

    

 

    
 

Stormceptor 
 

Detailed Sizing Report – Page 1 of 9 
 

 

    

 

 

Detailed Stormceptor Sizing Report – Elizabeth St. 
 

 

          

  

Project Information & Location 

Project Name Elizabeth St. Project Number - 

City Guelph State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Gurkanwal Arora 

Company Forterra Company John Wood Group 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          
 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Elizabeth St. 

Recommended Stormceptor Model EFO8 

TSS Removal (%) Provided 60 

PSD  CA ETV 

RainFall Station WATERLOO WELLINGTON A 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided % Runoff Volume Captured 
Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 
EFO4 49 64 265 L (70 gal) 

EFO6 56 83 610 L (160 gal) 

EFO8 60 91 1070 L (280 gal) 

EFO10 65 95 1670 L (440 gal) 

EFO12 70 97 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Sizing Methodology  

Stormceptor ® EF and Stormceptor ® EFO are sized using local historical rainfall data for the site of interest, specific site parameters, 
and a performance curve for TSS removal derived from third-party testing conducted in accordance with the Canadian Environmental 
Technology Verification (ETV) Program’s Procedure for Laboratory Testing of OilGrit Separators. Every Stormceptor unit is des igned to 
achieve the specified target TSS removal, however, for sites where oil/fuel capture and retention is an additional specified water quality 
objective Stormceptor EFO is the proper selection. The sizing methodology includes various considerations, including:  
• Site parameters  
• Local historical rainfall data  
• Capture of the Canadian ETV particle size distribution  
• Requirements for oil/fuel capture and retention  
• Performance results from third-party testing and verification 
 
 

 

 
 

Hydrology Analysis 
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3521 

Rainfall Station Name WATERLOO 
WELLINGTON A Total Rainfall (mm) 16119.1 

Station ID # 9387 Average Annual Rainfall (mm) 474.1 

Coordinates 43°27'N, 80°23'W Total Evaporation (mm) 1267.9 

Elevation (ft) 1028 Total Infiltration (mm) 2389.9 

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 12461.3 
 

 

          

 

Notes 
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 
 

 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 24 / 610 24 / 610 
EF6 / EFO6 36 / 915 36 / 915 
EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 
EF12/EFO12 72 / 1828 72 / 1828 

 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 18 / 457 24 / 610 
EF6 / EFO6 30 / 762 36 / 915 
EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 
EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 1.44 

Imperviousness % 85.0 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 
 

Water Quality Objective 

TSS Removal (%) 60.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

CA ETV 

Particle Diameter 
(microns) 

Distribution  
% Specific Gravity 

2.0 5.0 2.65 

5.0 5.0 2.65 

8.0 10.0 2.65 

20.0 15.0 2.65 

50.0 10.0 2.65 

75.0 5.0 2.65 

100.0 10.0 2.65 

150.0 15.0 2.65 

250.0 15.0 2.65 

500.0 5.0 2.65 

1000.0 5.0 2.65 
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Site Name Elizabeth St. 
 

             

 

Site Details 
 

             

  

Drainage Area 
Total Area (ha) 1.44 

Imperviousness % 85.0 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 
Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             
  

Surface Characteristics 
Width (m) 240.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         
    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 
Maintenance Frequency (months) > 12 

 

    

Winter Months 
Winter Infiltration 0 

 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 
Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 
Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 25106 155222 13.9 

4 72126 108198 40.0 

9 111098 69252 61.6 

16 136813 43512 75.9 

25 152829 27508 84.7 

36 162674 17655 90.2 

49 168970 11362 93.7 

64 172941 7389 95.9 

81 175337 4994 97.2 

100 176898 3432 98.1 

121 177840 2491 98.6 

144 178541 1790 99.0 

169 179058 1273 99.3 

196 179427 903 99.5 

225 179740 591 99.7 

256 179932 399 99.8 

289 180064 266 99.9 

324 180169 162 99.9 

361 180235 96 99.9 

400 180268 63 100 

441 180292 38 100 

484 180318 13 100 

529 180331 0 100 

576 180331 0 100 
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Rainfall Event Analysis 
Rainfall Depth (mm) No. of Events Percentage of Total Events 

(%) 
Total Volume (mm) Percentage of Annual 

Volume (%) 
6.35 2742 77.9 4245 26.3 

12.70 420 11.9 3837 23.8 
19.05 193 5.5 3014 18.7 
25.40 88 2.5 1904 11.8 
31.75 27 0.8 769 4.8 
38.10 16 0.5 563 3.5 
44.45 19 0.5 774 4.8 
50.80 5 0.1 241 1.5 
57.15 3 0.1 156 1.0 
63.50 0 0.0 0 0.0 
69.85 4 0.1 267 1.7 
76.20 0 0.0 0 0.0 
82.55 0 0.0 0 0.0 
88.90 3 0.1 255 1.6 
95.25 1 0.0 93 0.6 

101.60 0 0.0 0 0.0 
107.95 0 0.0 0 0.0 
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For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  

 

   

 



Bioretention Facility Design

Source: Low Impact Development Stormwater Management Planning and Design Guide (CVC, 2010)

Required Storage Volume 51.3 m3

Bioretention Cell Depth 1.5 m
Void Ratio 0.4

Facility 1
Drainage Area 1480 m2

Storage Volume Provided 29.50 m3

Footprint Surface Area 49.17 m2

Facility 2
Drainage Area 569 m2

Storage Volume Provided 11.30 m3

Footprint Surface Area 18.83 m2

Facility 3
Drainage Area 610 m2

Storage Volume Provided 12.20 m3

Footprint Surface Area 20.33 m2
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Detailed Stormceptor Sizing Report – Industrial St. 
 

 

          

  

Project Information & Location 

Project Name Industrial St. Project Number - 

City Guelph State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Gurkanwal Arora 

Company Forterra Company John Wood Group 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          
 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Industrial St. 

Recommended Stormceptor Model EFO6 

TSS Removal (%) Provided 63 

PSD  CA ETV 

RainFall Station WATERLOO WELLINGTON A 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided % Runoff Volume Captured 
Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 
EFO4 54 82 265 L (70 gal) 

EFO6 63 94 610 L (160 gal) 

EFO8 69 97 1070 L (280 gal) 

EFO10 72 99 1670 L (440 gal) 

EFO12 74 99 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Sizing Methodology  

Stormceptor ® EF and Stormceptor ® EFO are sized using local historical rainfall data for the site of interest, specific site parameters, 
and a performance curve for TSS removal derived from third-party testing conducted in accordance with the Canadian Environmental 
Technology Verification (ETV) Program’s Procedure for Laboratory Testing of OilGrit Separators. Every Stormceptor unit is des igned to 
achieve the specified target TSS removal, however, for sites where oil/fuel capture and retention is an additional specified water quality 
objective Stormceptor EFO is the proper selection. The sizing methodology includes various considerations, including:  
• Site parameters  
• Local historical rainfall data  
• Capture of the Canadian ETV particle size distribution  
• Requirements for oil/fuel capture and retention  
• Performance results from third-party testing and verification 
 
 

 

 
 

Hydrology Analysis 
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3521 

Rainfall Station Name WATERLOO 
WELLINGTON A Total Rainfall (mm) 16119.1 

Station ID # 9387 Average Annual Rainfall (mm) 474.1 

Coordinates 43°27'N, 80°23'W Total Evaporation (mm) 1142.9 

Elevation (ft) 1028 Total Infiltration (mm) 3219.5 

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 11756.7 
 

 

          

 

Notes 
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 
 

 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 24 / 610 24 / 610 
EF6 / EFO6 36 / 915 36 / 915 
EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 
EF12/EFO12 72 / 1828 72 / 1828 

 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 18 / 457 24 / 610 
EF6 / EFO6 30 / 762 36 / 915 
EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 
EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 0.66 

Imperviousness % 79.8 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 
 

Water Quality Objective 

TSS Removal (%) 60.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

CA ETV 

Particle Diameter 
(microns) 

Distribution  
% Specific Gravity 

2.0 5.0 2.65 

5.0 5.0 2.65 

8.0 10.0 2.65 

20.0 15.0 2.65 

50.0 10.0 2.65 

75.0 5.0 2.65 

100.0 10.0 2.65 

150.0 15.0 2.65 

250.0 15.0 2.65 

500.0 5.0 2.65 

1000.0 5.0 2.65 
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Site Name Industrial St. 
 

             

 

Site Details 
 

             

  

Drainage Area 
Total Area (ha) 0.66 

Imperviousness % 79.8 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 
Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             
  

Surface Characteristics 
Width (m) 162.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         
    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 
Maintenance Frequency (months) > 12 

 

    

Winter Months 
Winter Infiltration 0 

 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 
Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 

Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 20424 57655 26.2 

4 47987 30093 61.5 

9 63073 15006 80.8 

16 70380 7699 90.1 

25 74097 3980 94.9 

36 75862 2215 97.2 

49 76771 1306 98.3 

64 77265 811 99.0 

81 77576 500 99.4 

100 77796 280 99.6 

121 77919 157 99.8 

144 77991 85 99.9 

169 78035 41 99.9 

196 78056 20 100 

225 78073 3 100 

256 78076 0 100 

289 78076 0 100 
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Rainfall Event Analysis 
Rainfall Depth (mm) No. of Events Percentage of Total Events 

(%) 
Total Volume (mm) Percentage of Annual 

Volume (%) 
6.35 2742 77.9 4245 26.3 

12.70 420 11.9 3837 23.8 
19.05 193 5.5 3014 18.7 
25.40 88 2.5 1904 11.8 
31.75 27 0.8 769 4.8 
38.10 16 0.5 563 3.5 
44.45 19 0.5 774 4.8 
50.80 5 0.1 241 1.5 
57.15 3 0.1 156 1.0 
63.50 0 0.0 0 0.0 
69.85 4 0.1 267 1.7 
76.20 0 0.0 0 0.0 
82.55 0 0.0 0 0.0 
88.90 3 0.1 255 1.6 
95.25 1 0.0 93 0.6 

101.60 0 0.0 0 0.0 
107.95 0 0.0 0 0.0 
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For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  
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Detailed Stormceptor Sizing Report – Hadati Creek 
 

 

          

  

Project Information & Location 

Project Name Hadati Creek Project Number - 

City Guelph State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Gurkanwal Arora 

Company Forterra Company John Wood Group 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          
 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Hadati Creek 

Recommended Stormceptor Model EFO6 

TSS Removal (%) Provided 67 

PSD  CA ETV 

RainFall Station WATERLOO WELLINGTON A 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided % Runoff Volume Captured 
Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 
EFO4 57 89 265 L (70 gal) 

EFO6 67 96 610 L (160 gal) 

EFO8 72 98 1070 L (280 gal) 

EFO10 74 99 1670 L (440 gal) 

EFO12 75 99 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Sizing Methodology  

Stormceptor ® EF and Stormceptor ® EFO are sized using local historical rainfall data for the site of interest, specific site parameters, 
and a performance curve for TSS removal derived from third-party testing conducted in accordance with the Canadian Environmental 
Technology Verification (ETV) Program’s Procedure for Laboratory Testing of OilGrit Separators. Every Stormceptor unit is des igned to 
achieve the specified target TSS removal, however, for sites where oil/fuel capture and retention is an additional specified water quality 
objective Stormceptor EFO is the proper selection. The sizing methodology includes various considerations, including:  
• Site parameters  
• Local historical rainfall data  
• Capture of the Canadian ETV particle size distribution  
• Requirements for oil/fuel capture and retention  
• Performance results from third-party testing and verification 
 
 

 

 
 

Hydrology Analysis 
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3521 

Rainfall Station Name WATERLOO 
WELLINGTON A Total Rainfall (mm) 16119.1 

Station ID # 9387 Average Annual Rainfall (mm) 474.1 

Coordinates 43°27'N, 80°23'W Total Evaporation (mm) 1057.5 

Elevation (ft) 1028 Total Infiltration (mm) 3920.2 

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 11141.4 
 

 

          

 

Notes 
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 
 

 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 24 / 610 24 / 610 
EF6 / EFO6 36 / 915 36 / 915 
EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 
EF12/EFO12 72 / 1828 72 / 1828 

 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 18 / 457 24 / 610 
EF6 / EFO6 30 / 762 36 / 915 
EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 
EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 0.45 

Imperviousness % 75.4 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 
 

Water Quality Objective 

TSS Removal (%) 60.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

CA ETV 

Particle Diameter 
(microns) 

Distribution  
% Specific Gravity 

2.0 5.0 2.65 

5.0 5.0 2.65 

8.0 10.0 2.65 

20.0 15.0 2.65 

50.0 10.0 2.65 

75.0 5.0 2.65 

100.0 10.0 2.65 

150.0 15.0 2.65 

250.0 15.0 2.65 

500.0 5.0 2.65 

1000.0 5.0 2.65 
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Site Name Hadati Creek 
 

             

 

Site Details 
 

             

  

Drainage Area 
Total Area (ha) 0.45 

Imperviousness % 75.4 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 
Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             
  

Surface Characteristics 
Width (m) 134.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         
    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 
Maintenance Frequency (months) > 12 

 

    

Winter Months 
Winter Infiltration 0 

 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 
Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 

Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 18259 32217 36.2 

4 36459 14017 72.2 

9 44428 6046 88.0 

16 47782 2691 94.7 

25 49152 1321 97.4 

36 49754 719 98.6 

49 50069 404 99.2 

64 50256 216 99.6 

81 50366 106 99.8 

100 50423 49 99.9 

121 50451 21 100 

144 50466 6 100 

169 50472 0 100 

196 50472 0 100 
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Rainfall Event Analysis 
Rainfall Depth (mm) No. of Events Percentage of Total Events 

(%) 
Total Volume (mm) Percentage of Annual 

Volume (%) 
6.35 2742 77.9 4245 26.3 

12.70 420 11.9 3837 23.8 
19.05 193 5.5 3014 18.7 
25.40 88 2.5 1904 11.8 
31.75 27 0.8 769 4.8 
38.10 16 0.5 563 3.5 
44.45 19 0.5 774 4.8 
50.80 5 0.1 241 1.5 
57.15 3 0.1 156 1.0 
63.50 0 0.0 0 0.0 
69.85 4 0.1 267 1.7 
76.20 0 0.0 0 0.0 
82.55 0 0.0 0 0.0 
88.90 3 0.1 255 1.6 
95.25 1 0.0 93 0.6 

101.60 0 0.0 0 0.0 
107.95 0 0.0 0 0.0 
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For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  
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Detailed Stormceptor Sizing Report – Clythe Creek Dr. 
 

 

          

  

Project Information & Location 

Project Name Clythe Creek Dr. Project Number - 

City Guelph State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Gurkanwal Arora 

Company Forterra Company John Wood Group 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          
 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Clythe Creek Dr. 

Recommended Stormceptor Model EFO8 

TSS Removal (%) Provided 60 

PSD  CA ETV 

RainFall Station WATERLOO WELLINGTON A 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided % Runoff Volume Captured 
Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 
EFO4 49 65 265 L (70 gal) 

EFO6 56 83 610 L (160 gal) 

EFO8 60 91 1070 L (280 gal) 

EFO10 64 95 1670 L (440 gal) 

EFO12 69 97 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Sizing Methodology  

Stormceptor ® EF and Stormceptor ® EFO are sized using local historical rainfall data for the site of interest, specific site parameters, 
and a performance curve for TSS removal derived from third-party testing conducted in accordance with the Canadian Environmental 
Technology Verification (ETV) Program’s Procedure for Laboratory Testing of OilGrit Separators. Every Stormceptor unit is des igned to 
achieve the specified target TSS removal, however, for sites where oil/fuel capture and retention is an additional specified water quality 
objective Stormceptor EFO is the proper selection. The sizing methodology includes various considerations, including:  
• Site parameters  
• Local historical rainfall data  
• Capture of the Canadian ETV particle size distribution  
• Requirements for oil/fuel capture and retention  
• Performance results from third-party testing and verification 
 
 

 

 
 

Hydrology Analysis 
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3521 

Rainfall Station Name WATERLOO 
WELLINGTON A Total Rainfall (mm) 16119.1 

Station ID # 9387 Average Annual Rainfall (mm) 474.1 

Coordinates 43°27'N, 80°23'W Total Evaporation (mm) 691.9 

Elevation (ft) 1028 Total Infiltration (mm) 8325.0 

Years of Rainfall Data 34 Total Rainfall that is Runoff (mm) 7102.2 
 

 

          

 

Notes 
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 
 

 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 24 / 610 24 / 610 
EF6 / EFO6 36 / 915 36 / 915 
EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 
EF12/EFO12 72 / 1828 72 / 1828 

 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 
EF4 / EFO4 18 / 457 24 / 610 
EF6 / EFO6 30 / 762 36 / 915 
EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 
EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 2.36 

Imperviousness % 47.9 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 
 

Water Quality Objective 

TSS Removal (%) 60.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

CA ETV 

Particle Diameter 
(microns) 

Distribution  
% Specific Gravity 

2.0 5.0 2.65 

5.0 5.0 2.65 

8.0 10.0 2.65 

20.0 15.0 2.65 

50.0 10.0 2.65 

75.0 5.0 2.65 

100.0 10.0 2.65 

150.0 15.0 2.65 

250.0 15.0 2.65 

500.0 5.0 2.65 

1000.0 5.0 2.65 
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Site Name Clythe Creek Dr. 
 

             

 

Site Details 
 

             

  

Drainage Area 
Total Area (ha) 2.36 

Imperviousness % 47.9 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 
Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             
  

Surface Characteristics 
Width (m) 307.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         
    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 
Maintenance Frequency (months) > 12 

 

    

Winter Months 
Winter Infiltration 0 

 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 
Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 
Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 23924 144704 14.2 

4 68959 99669 40.9 

9 105471 63184 62.5 

16 129003 39632 76.5 

25 143384 25255 85.0 

36 152164 16464 90.2 

49 157851 10776 93.6 

64 161292 7332 95.7 

81 163436 5188 96.9 

100 164853 3771 97.8 

121 165763 2860 98.3 

144 166431 2191 98.7 

169 166936 1687 99.0 

196 167322 1300 99.2 

225 167656 966 99.4 

256 167918 704 99.6 

289 168090 532 99.7 

324 168201 421 99.8 

361 168301 321 99.8 

400 168404 218 99.9 

441 168493 129 99.9 

484 168560 62 100 

529 168592 30 100 

576 168606 16 100 

625 168621 1 100 

676 168622 0 100 

729 168622 0 100 
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Rainfall Event Analysis 
Rainfall Depth (mm) No. of Events Percentage of Total Events 

(%) 
Total Volume (mm) Percentage of Annual 

Volume (%) 
6.35 2742 77.9 4245 26.3 

12.70 420 11.9 3837 23.8 
19.05 193 5.5 3014 18.7 
25.40 88 2.5 1904 11.8 
31.75 27 0.8 769 4.8 
38.10 16 0.5 563 3.5 
44.45 19 0.5 774 4.8 
50.80 5 0.1 241 1.5 
57.15 3 0.1 156 1.0 
63.50 0 0.0 0 0.0 
69.85 4 0.1 267 1.7 
76.20 0 0.0 0 0.0 
82.55 0 0.0 0 0.0 
88.90 3 0.1 255 1.6 
95.25 1 0.0 93 0.6 

101.60 0 0.0 0 0.0 
107.95 0 0.0 0 0.0 

 

   

  

 



 

 

   
  

 

 

    

 

    
 

Stormceptor 
 

Detailed Sizing Report – Page 9 of 9 
 

 

    

 

   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  
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CULTEC Contactor® 100HD Stormwater Chamber

Calculations are based on installed chamber length.
Includes 6" (152 mm) stone above crown of chamber and typical stone surround. 
Stone void calculated at 40%.

Contactor® 100HD Bare Chamber Storage Volumes

Elevation Incremental Storage 
Volume

Cumulative
Storage

in. mm ft3/ft m3/m ft3 m3 ft3 m3

12 305 0.009 0.001 0.068 0.002 13.995 0.396

11 279 0.067 0.006 0.503 0.014 13.928 0.394

10 254 0.110 0.010 0.825 0.023 13.425 0.380

9 229 0.139 0.013 1.043 0.030 12.600 0.357

8 203 0.159 0.015 1.193 0.034 11.558 0.327

7 178 0.174 0.016 1.305 0.037 10.365 0.294

6 152 0.184 0.017 1.380 0.039 9.060 0.257

5 127 0.192 0.018 1.440 0.041 7.680 0.217

4 102 0.203 0.019 1.523 0.043 6.240 0.177

3 76 0.203 0.019 1.523 0.043 4.718 0.134

2 51 0.203 0.019 1.523 0.043 3.195 0.090

1 25 0.223 0.021 1.673 0.047 1.673 0.047

Total 1.866 0.173 13.995 0.396 13.995 0.396

Calculations are based on installed chamber length. 

The Contactor® 100HD is a 12.5" (318 mm) tall, low 

is required. The Contactor 100HD has the side portal 
internal manifold feature. The HVLV® SFCx2 Feed Con-
nector is inserted into the side portal of the Contactor 
100HD to create the internal manifold.

Size (L x W x H) 8' x 36" x 12.5"

2.44 m x 914 mm x 318 mm

Installed Length 7.5'

2.29 m

Length Adjustment per Run 0.5'

0.15 m

Chamber Storage 1.87 ft3/ft

0.17 m3/m

14.00 ft3/unit

0.40 m3/unit

Min. Installed Storage 3.84 ft3/ft

0.36 m3/m

28.81 ft3/unit

0.82 m3/unit

Min. Area Required 25 ft2

2.32 m2

Min. Center to Center Spacing 3.33'

1.02 m

Max. Allowable Cover 12'

3.66 m

Max. Inlet Opening in End Wall 10"

250 mm

Max. Allowable O.D. 
in Side Portal

6.9"

175 mm

Compatible Feed Connector HVLV SFCx2 Feed Connector

Stone Foundation Depth

6" 12" 18"

152 mm 305 mm 457 mm

Chamber and Stone Storage 
Per Chamber

28.81 ft3 33.81 ft3 38.81 ft3

0.82 m3 0.96 m3 1.10 m3

Min. Effective Depth 2.04' 2.54' 3.04'

0.62 m 0.77 m 0.93 m

Stone Required Per Chamber 1.37 yd3 1.84 yd3 2.30 yd3

1.05 m3 1.40 m3 1.76 m3

Visit www.cultec.com/downloads.html 
for Product Downloads and CAD details.



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

Three View Drawing

Hidden End

Shown with side portal trimmed 
and optional CULTEC HVLV SFCx2 
Feed Connector inserted.

Model RHD

Model EHD

Model EHD

Model EHD

Typical Interlock Installation



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

Plan View Drawing



For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com.
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CULTEC Contactor® 100HD Stormwater Chamber

CULTEC Contactor®

CULTEC Contactor® 100HD chambers are designed for underground stormwater management. The chambers may be used for 

1. 

2. The chamber shall be vacuum thermoformed of black polyethylene.

3. The chamber shall be arched in shape.

4. The chamber shall be open-bottomed.

5. The chamber shall be joined using an interlocking overlapping rib method. Connections must be fully shouldered overlapping 
ribs, having no separate couplings or separate end walls.

6. The nominal chamber dimensions of the CULTEC Contactor® 100HD shall be 12.5 inches (318 mm) tall, 36 inches (914 mm) 
wide and 8 feet (2.44 m) long. The installed length of a joined Contactor® 100HD shall be 7.5 feet (2.29 m).

7. Maximum inlet opening on the chamber end wall is 10 inches (250 mm).

8. The chamber shall have two side portals to accept CULTEC HVLV® SFCx2 Feed Connectors to create an internal manifold. 
The nominal I.D. dimensions of each side portal shall be 5.75 inches (146 mm) high by 7.5 inches (191 mm) wide. Maxi-
mum allowable O.D. in the side portal is 6.9 inches (175 mm). 

9. The nominal chamber dimensions of the CULTEC HVLV® SFCx2 Feed Connector shall be 7.6 inches (194 mm) tall, 12 inches 
(305 mm) wide and 19.7 inches (500 mm) long.

10. The nominal storage volume of the Contactor® 100HD chamber shall be 1.866 ft3 / ft  (0.173 m3 / m) - without stone.  The 
nominal storage volume of a single Contactor® 100RHD Stand Alone unit shall be 14.93 ft3 (0.42 m3) - without stone. The 
nominal storage volume of a joined Contactor® 100EHD as an Intermediate unit shall be 13.995 ft3 (0.396 m3) - without 
stone. The nominal storage volume of the length adjustment amount per run shall be 0.93 ft3 (0.09 m3) - without stone.

11. The nominal storage volume of the HVLV® SFCx2 Feed Connector shall be 0.294 ft3 / ft (0.027 m3 / m) - without stone.

12. The Contactor®

lateral conveyance of water.

13. The Contactor® 100HD chamber shall have 16 corrugations.

14. The end wall of the chamber, when present, shall be an integral part of the continuously formed unit. Separate end plates 
cannot be used with this unit.

15. The Contactor® 100RHD Starter/Stand Alone unit must be formed as a whole chamber having two fully formed integral end 
walls and having no separate end plates or separate end walls. 

16. The Contactor® 100EHD Middle/End unit must be formed as a whole chamber having one fully formed integral end wall and 
one fully open end wall and having no separate end plates or end walls. 

17. The HVLV® SFCx2 Feed Connector must be formed as a whole chamber having two open end walls and having no separate 
® 100HD and act as cross feed con-

nections.

18. 

19. Heavy duty units are designated by a colored stripe formed into the part along the length of the chamber.

20. The chamber shall have a raised integral cap at the top of the arch in the center of each unit to be used as an optional in-
spection port or clean-out.

21. The units may be trimmed to custom lengths by cutting back to any corrugation on the large rib end.

22. 

23. Maximum allowable cover over the top of the chamber shall be 12' (3.66 m) for the Heavy Duty version.

24. 
instructions.
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