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Executive Summary 

INTRODUCTION 
 
In 2016, the City of Cambridge commissioned Associated Engineering (Ont.) Ltd. (AE), to 
initiate a municipal Class Environmental Assessment (Class EA) for the North Cambridge 
Business Park (NCBP).   
 
Building on the approved 2014 East Side Lands (Stage 1)- Master Environmental 
Servicing Plan (MESP-1), this Municipal Class EA study is essentially three related and 
overlapping projects, all pertaining to the servicing of future employment lands.  
Specifically, this study investigates and evaluates alternative solutions for: 
 

1. Rehabilitating the existing Freeport Creek Stormwater Management (SWM) 
Facility to alleviate existing operational issues and ensure future longevity of 
the Provincially Significant Wetland (PSW) and related natural features.  The 
SWM component is considered a Schedule ‘B’ undertaking.    

 
2. Constructing a new North-South Collector Road connecting Middle Block 

Road to the future Intermarket Road / Boychuk Drive, including crossings of 
Allendale Road and Freeport Creek. The road component is considered a 
Schedule ‘C’ undertaking. 

 
3. Constructing an interim sanitary servicing solution, consisting of a new 

Pumping Station and Forcemain to convey wastewater to an appropriate 
gravity sewer outlet until such time as the Region constructs the ultimate 
servicing outlet to the Kitchener Wastewater Treatment Plant (WWTP). The 
sanitary servicing component is considered a Schedule ‘B’ undertaking. 

 
Due to the interconnected nature of these three projects, they have been combined into 
one, all encompassing Class EA study.     
 
The NCBP study area is located within the Broader East Side Lands and is presented in 
Figure 1-2.  It is approximately 250 hectares and can be coarsely defined as extending 
north to Middle Block Road, east to the Waterloo Regional Police headquarters, south to 
the Canadian Pacific (CP) Rail corridor and west to Riverbank Drive.    

 
SUMMARY AND RELEVANCE OF PREVIOUS WORK 
 
There are several documents produced prior to this report that provide important context 
and background information for the North Cambridge Business Park (NCBP). These 
include:  
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Relevant Previous Studies 

• City of Cambridge Business Park SWM Works (CRA - 1990) 
• Hespeler West Subwatershed Study (PEIL - 2003) 
• East Side Servicing Review Technical Memorandum (AECOM - 2009) 
• City of Cambridge SWM Master Plan (AMEC 2011) 
• East Side Lands MESP-1 (Dillon - 2014) 
• Fountain Street Improvements Class EA (AE - 2015) 
• Regional Transportation Master Plan (Region – 2011) 
• Regional Growth Management Strategy (Region - 2003) 
• Wastewater Treatment Master Plan (Region – 2007) 

 
Concurrent Studies & Related Projects (projected completion in 2017) 
 

• Wastewater Treatment Master Plan - Update (Region) 
• East Side Lands – Stage 2 MESP (MMM, a division of WSP) 
• East Side Lands Sanitary Servicing EA (AE) 
• Creekside Corporate Campus Development – Various Documents (MTE) 
• Fountain Street Improvements - Detailed Design (AE) 

 
Perhaps the most applicable of the previous studies in framing this Environmental 
Assessment (EA) is the East Side Lands (Stage 1) Master Environmental Servicing Plan 
(MESP-1).  As a continuation of the work from MESP-1, the Region of Waterloo again in 
concert with the GRCA, City of Cambridge and Township of Woolwich initiated a second 
MESP study for the Stage-2 Lands in early 2016 (MESP-2).  The MESP-2 study is being 
undertaken concurrently with this Class EA, with completion anticipated in late 2017 or 
2018. 
 
INVENTORY OF EXISTING CONDITIONS 
 
The North Cambridge Business Park Study Area falls within three distinct subwatershed 
catchment drainage areas, all eventually draining to the Grand River and therefore under 
the jurisdiction of the Grand River Conservation Authority (GRCA).  Specifically, these 
subwatershed areas are Freeport Creek, Allendale Creek (a minor tributary to the Grand 
River) and Middle Creek (a branch within the Hespeler West Subwatershed). 
 
In support of the development of alternative solutions, an Existing Conditions Report and 
Constraints Analysis was prepared by Natural Resource Solutions Inc. (NRSI).  To aid in 
the evaluation of alternatives, NRSI also completed a scoped Environmental Impact 
Study (EIS).  Refer to Appendix A1 and A2. 
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A Stage 1 Archaeological Assessment and a Cultural Heritage Assessment were also 
prepared by Archaeological Services Inc. (ASI) for the study area and are presented in 
Appendix B1 and B2. 
 
Existing transportation infrastructure within the study area includes Allendale Road, and 
Middle Block Road, with Riverbank Drive and Fountain Street North flanking the west and 
east sides.  No improvements are planned for Riverbank Drive.  Fountain Street North will 
be reconstructed and widened starting in 2018.  Along the southern limit of the study 
area, the proposed Creekside development will introduce new road connections to King 
Street and Maple Grove Road.   
 
Within the study area there are no existing municipal watermains or sanitary sewers. 
Existing properties are serviced with local hydro, telecommunications and gas servicing. 
 
There are 9 existing small residential lots within the study area (on Allendale Road near 
Fountain Street North). The remainder of the 250 hectares is comprised of 9 larger 
agricultural parcels owned by private residents, except for the Freeport Creek SWM Pond 
lands, which are owned by the City of Cambridge.  Most of the larger existing parcels are 
slated for future development as employment lands (per MESP-1). 
 
Figure 4-4 illustrates a summary of the key existing features and constraints within the 
Class EA study area. 
 
FREEPORT CREEK SWM FACILITY 
 
Per the MESP-1 and its Subwatershed Study and Master Drainage Plan, it was 
recommended that a separate Class EA be undertaken to investigate alternative means 
to provide flood control for the Freeport Creek subwatershed; specifically, retrofitting and 
rehabilitation of the existing flood control facility (Pond 130) to accommodate and manage 
the post development flows from the contributing Freeport Creek drainage basin.    
 
The recommended scope of the study includes: 
 

 Review of adequacy of original stormwater management facility design criteria; 
 Assessment of potential changes in water quantity/quality and impacts on 

wetland/woodland communities; 
 Detailed topographic and bathymetric survey of Pond 130; 
 Review of Provincial (MNRF and DFO), Municipal and Conservation Authority 

policies, including consultation with MNRF and GRCA staff; 
 Analysis of the existing and proposed hydroperiod and hydrogeomorphic 

characteristics of the wetland; 
 Evaluation and confirmation of the Regional floodlines and assessment of 

impacts/risks to the Regional Operations Center and other nearby structures; and 
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 Evaluation of potential impacts to the natural features within and surrounding Pond 
130. 

 
To that end, the following problem statement has been defined for this portion of this 
Class EA Study: 
 

There are historic operational and sediment deposition issues within 
the existing Freeport Creek Stormwater Management Pond.  These 
issues have resulted in the transformation of the SWM pond into a 
Provincially Significant Wetland that warrants protection.  
Improvements to the SWM pond are required to improve its intended 
function as a quantity control facility, to address related regional 
flow and flood plain issues upstream and downstream, and to ensure 
the future longevity of the PSW and associated natural habitat.  

 
Per the MESP-1 Master Drainage Plan (MDP), various alternative design intentions were 
identified for the future retrofit of the Freeport Creek SWM Facility.  Based on these 
intentions, eight (8) scenarios were developed for detailed analysis, as follows: 
 
Scenario #1 Current Conditions - with the normal water level (NWL) defined by the existing 

large CSP culvert + adjacent private lands remaining un-developed 

Scenario #2 Original outlet design configuration restored + adjacent private lands 

remaining un-developed  

Scenario #3 Pond configuration & outlet remain unchanged from current condition + new 

SWM controls on adjacent private development lands   

Scenario #4 Retrofit pond outlet to provide SWM quantity controls for existing & future 

development (no quantity controls on upstream private lands) 

Scenario #5 Relocate pond outlet further downstream (300m west to Road Crossing 'A') + 

Retrofit Pond to provide all SWM quantity controls (per Scenario #4) 

Scenario #6 Future SWM controls on upstream lands + retrofit pond outlet to meet control 

targets and set low flow outlet to lower normal water level to below upstream 

storm sewer inlet 

Scenario #7 Future SWM controls on upstream private lands (no regional controls 

downstream) + retrofit pond outlet to meet control targets and set low flow 

outlet to lower the normal water level to below upstream storm sewer inlet 

Scenario #8 Future SWM controls on private lands (no regional controls downstream) + 

retrofit pond outlet to meet control targets and set low flow outlet to maintain 

current normal water level 

 
Scenarios 1, 2 and 3 represent variations on existing conditions and therefore use the 
outlet pipe and weir dimensions of the original design.  Scenarios 4 through 8 represent 
conditions where the outlet would be reconstructed and therefore could use many 
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different configurations for the minor and major flow controls (e.g. size, elevation and 
number of outlet pipes, elevations and widths of weirs).   
 
A comprehensive evaluation of the alternative scenarios is provided in Table 5-13.  
Additional details relating to the evaluation are also provided in the EIS located in 
Appendix A2.   
 
Scenario #8 is identified as the preferred solution. This scenario is a minor variation of the 
recommended solution presented in the Master Drainage Plan (MDP), which aims to 
minimize upstream and downstream flood conditions, and maintains the existing PSW.  
The outlet will be reconstructed to restore downstream flow targets, but retains the 
existing NWL.  This would mean that the upstream storm sewer inlet pipe will remain 
partially submerged, but there would be minimal change / impact to the existing PSW and 
wetland / marsh conditions. 
 
It is understood that the reconstruction of the pond outlet structure will coincide with the 
construction of the North-South Collector Road creek crossing and will be considered to 
be a “dam”, as defined by the Lakes and Rivers Improvements Act (LRIA).  It must be 
structurally reinforced and stabilized, such that should the outlet structure become 
blocked, any overtopping of the road does not result in a road washout or dam-break 
condition.  Supporting analysis and approvals from the MNRF and GRCA are required as 
part of the detailed design for the flood control structure. 
 
NORTH-SOUTH COLLECTOR ROAD 
 
The construction of North-South Collector Road across Freeport Creek and Allendale 
Road is important as it will provide alternative access for developments within the East 
Side Lands, relieving volume demands on Fountain Street North, north of Maple Grove 
Road.  
 
To that end, the following problem statement has been defined for this portion of this 
Class EA Study: 
 

The existing road network within the East Side Lands Stage 1 area 
requires upgrades to improve capacity and to accommodate the 
forecasted traffic demands of the North Cambridge Business Park.  A 
new North-South Collector Road is required, connecting Middle Block 
Road to the future east-west collector road (i.e. the Creekside 
development’s Intermarket Road / Boychuk Drive), including crossings 
of Allendale Road and Freeport Creek. 

 
Three main sources of information were used for this assessment: 
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 Creekside Corporate Campus: Transportation Network Review (2010) 

 East Side Lands (Stage 1) Master Environmental Servicing Plan (2013) 

 Region’s Transportation Demand Model(s) (TDM) (2016) 

For the purposes of this specific EA, it was determined through consultation with the 
Region that their TDMs are not considered reliable for determining link volumes along the 
North-South Collector Road or adjacent roadways. Therefore, the traffic volume 
projections developed within the MESP-1 were used as they provide the best source of 
information within the context of this project for design volumes. 
 
Five alternative road alignments and 3 alternative road cross sections were developed 

and evaluated.  Various intersection controls were also developed and evaluated.  Table 
6-11 presents the comprehensive evaluation results, including scoring and summary 
information regarding impacts relating to qualitative criteria.  Additional details regarding 
these impacts and potential mitigation measures are provided in Appendix A2 (EIS) and 
Appendix B2 (Cultural Heritage). 
 
Alignment B2-2 has been identified as being the preferred alignment.  In addition to 
the quantitative and qualitative evaluation presented herein, Alignment B2-2 was also 
identified as the preferred option by several key landowners within the NCBP study area, 
further supporting its selection as the “preferred solution”. 
 
The preferred alignment for the future North-South Collector Road has been identified as 
Alignment B2-2, being approximately 1.94 km and described as follows: 
 

 Extending from future Intermarket Road / Boychuk Drive; 

 Crossing Freeport Creek near the existing pond outlet structure and farm crossing 
(to be reconstructed as described in section 8.1); 

 Intersecting with Allendale Road at 90 degrees, approximately 320 m east of 
Riverbank Drive; 

 Crossing Allendale Creek near the existing farm crossing and including a large 
culvert sized to accommodate a wildlife corridor connecting to the Middle Creek 
natural area, as prescribed in the MESP-1 subwatershed study; and 

 Intersecting at Middle Block Road approximately 280m east Riverbank Drive. 
 
The proposed roadway will include a four lane urban cross section with curb and gutter 

and multi-use trails on both sides.  A preliminary road profile has been developed that 
complies with geometric design standards (e.g. TAC), considers existing elevations at key 
constraint locations, considers a balanced area grading operation (for the NCBP study 
area), and addresses the requirements for gravity draining underground services (e.g. 
storm and sanitary sewers).   
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The preferred intersection controls at Intermarket Road / Boychuk Drive, Allendale Road 
and Middle Block Road are conservatively identified as being modern roundabouts, 
based on the estimated level of service they will provide and their larger footprint.  The 
actual intersection controls must be determined during detailed design, based on updated 
traffic information and modeling in support of actual development plans. 
 
INTERIM SANITARY SERVICING 
 
Concurrent to this Class EA study, the Region of Waterloo is fulfilling the requirements 
set forth in the 2014 MESP-1 to provide an ‘ultimate’ sanitary servicing solution for the 
East Side Lands.  The currently proposed ultimate solution will convey sanitary flows from 
the East Side Lands to the Kitchener WWTP via a regional gravity sewer. The regional 
sewer pipeline will extend from the Kitchener WWTP to the North-South Collector Road 
and along its right-of-way, to a point just north of the crossing of Freeport Creek.   
 
Recognizing the ultimate solution, there is an interim servicing solution for the East Side 
Lands Stage-1 area (including the NCBP EA study area), wherein sanitary servicing will 
be treated at the Preston WWTP.  This interim solution will utilize the existing sanitary 
sewer system along Cherry Blossom Road and Fountain Street North. Therefore, a 
suitable connection to that system is required from the NCBP study area.  Based on 
existing topography, a pumping station and sanitary forcemain will be required for this 
connection. It is understood that this interim servicing solution is temporary, and will be 
decommissioned once the Regional trunk sewer is extended into the study area. 
 
To that end, the following problem statement has been defined for this portion of this 
Class EA Study: 
 

There is no existing sanitary servicing infrastructure within the North 
Cambridge Business Park to convey wastewater to an appropriate 
treatment plant. In consideration of the ultimate servicing strategy for 
the Broader East Side Lands, an interim servicing solution consisting 
of a sanitary pumping station and forcemain is required, connecting 
the NCBP study area to existing sanitary infrastructure on Cherry 
Blossom Road. 
 

Within the 250 hectare study area, the net developable area is measured to be 176 
hectares.  Acknowledging the concurrent MESP-2 study, the City of Cambridge provided 

direction to include the external developable lands north of Middle Block Road, west of 
Fountain Street North and south of Fairway Road in the sanitary design flow calculation.   
Based on the analysis of the drainage area, the design sanitary peak flow rate for the 
NCBP study area is calculated to be 72.8 L/s.   
 



City of Cambridge 
Environmental Study Report 

8 
p:\20165967\00_cnbp\engineering\03.00_conceptual_feasibility_design_master_plans\03.02_esr\0-main document\esr-final-20170509.docx 

Based on the assumption of a future gravity sewer along the new North-South Collector 
Road that will drain to the low point near the crossing of Freeport Creek, four alternative 
pumping station location were identified, being either immediately north or south of the 
creek and immediately east or west of the road.  From the approximate centroid of these 
locations, four (4) forcemain routes were identified, all of which will serve to convey 
sanitary flows from the new interim pumping station to the existing sewer outlet at Cherry 
Blossom Road.   
 
Table 7-7 presents the comprehensive evaluation results for the interim sanitary servicing 
solution, including scoring and summary information regarding impacts relating to the 
qualitative criteria.  Additional details regarding these impacts and potential mitigation 

measures are provided in Appendix A2 (EIS) and Appendix B2 (Cultural Heritage). 
 
The preferred location for the interim pumping station has been identified as 
location #4 and the preferred forcemain alignment is route #1.   
 
Pumping station location #4 is at the topographic low point of the NCBP study area, to 
where the future local gravity sewer will drain.  Specifically, this location is immediately 
south of Freeport Creek (and adjacent to the boundaries of its associated natural habitat 
areas) and immediately west and adjacent to the future North-South Collector Road. 
 
The preferred forcemain route #1 follows a path from the interim pumping station to the 
existing sewer outlet at Cherry Blossom Road.  Specifically, traversing south along the 
North-South Collector Road, southeast along the future utility corridor (to be defined 
within the Creekside development, ideally as Boychuk Drive) to Maple Grove Road, then 
heading northeast along the front of the Region’s Operations Centre to Cherry Blossom 
Road. 
 
OVERVIEW OF PREFERRED SOLUTIONS 
 
As noted above, through the process of developing and evaluating alternatives, preferred 
solutions have been identified for each of these three main components of this EA study. 
These are illustrated in a high-level overview, presented in Figure 8-1. 
 
The identified rehabilitation plan for the Freeport Creek SWM Facility is illustrated in 
Figure 8-2 and Figure 8-3. The proposed road geometry for the North-South Collector 
Road is presented Figures 8-4, 8-5 and 8-6. The interim sanitary servicing solution, 
including pumping station location and forcemain route is presented in Figure 8-7.  
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STAKEHOLDER CONSULTATION 
 
Consultation for this EA study included: 
 

 A formal notice of commencement for the project;  
 Meetings with the project team and agency stakeholders; 
 Meetings with directly affected landowners;  
 Newsletters mailed directly to the stakeholder list (in lieu of public information 

centres), and 
 Miscellaneous correspondence. 

 
Copies of the relevant documentation of the EA consultation process are provided in 
Appendix E. 
 
CONCLUSIONS AND QUALIFICATIONS 

1. This EA study has been undertaken in support of future development for the North 
Cambridge Business Park.  It is intended to serve as a guiding document and set 
the framework for future works.  However, considering that formal plans for much 
of the future development lands are not yet in place, the recommendations for the 
preferred solutions contained herein must be considered preliminary and subject to 
adjustment in context with future approved development plans.  Changes to the 
specific details for each of the preferred solutions are expected as part of the 
detailed design and development approvals process, so long as, in the opinion of 
the City of Cambridge, those changes do not contradict the general intent of the 
preferred solutions.   
 

2. The preferred solution for the rehabilitation of the Freeport Creek SWM Facility 
includes the complete reconstruction of the existing pond outlet structure as 
defined by Scenario #8.  It is understood that the reconstruction of the pond outlet 
structure will coincide with the construction of the North-South Collector Road 
crossing the creek.  The need for construction within and therefore impacts to the 
Freeport Creek watercourse and associated wetlands are unavoidable, and 
deemed absolutely necessary to achieve the desired design goals. 
 
The preferred solution is a minor variation of the suggested solution presented in 
the Master Drainage Plan (MDP), which aims to minimize upstream and 

downstream flood conditions, and maintains the existing PSW.  The outlet will be 
reconstructed to restore downstream flow targets, but retains the existing NWL.  
This would mean that the upstream storm sewer inlet pipe will remain partially 
submerged, but there would be minimal change / impact to the existing PSW and 
wetland / marsh conditions. 
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It is noted that the outlet structure is defined as a “dam” as defined by the LRIA 
and furthermore, the design parameters and configurations of the preferred 
scenario may be subject to change to address the requirements of the LRIA. 
 

3. The preferred alignment for the future North-South Collector Road has been 
identified as Alignment B2-2, being approximately 1.94 km.  The proposed 
roadway will include a four lane urban cross section with curb and gutter and multi-
use trails on both sides.  A preliminary road profile has been developed that 
complies with geometric design standards (e.g. TAC), considers existing 
elevations at key constraint locations, considers a balanced area grading operation 
(for the NCBP study area), and addresses the requirements for gravity draining 
underground services (e.g. storm and sanitary sewers).   

 
The preferred intersection controls at Intermarket Road / Boychuk Drive, Allendale 
Road and Middle Block Road are conservatively identified as being modern 
roundabouts, based on the estimated level of service they will provide and their 
larger footprint.  The actual intersection controls must be determined during 
detailed design, based on updated traffic information and modeling in support of 
actual development plans.  
 

4. The preferred location for the interim pumping station has been identified as 
location #4 and the preferred forcemain alignment is route #1.  Pumping station 
location #4 is at the topographic low point of the NCBP study area, to where the 
future local gravity sewer will drain.  Specifically, this location is immediately south 
of Freeport Creek (and adjacent to the boundaries of its associated natural habitat 
areas) and immediately west and adjacent to the future North-South Collector 
Road. 
 
The preferred forcemain route #1 follows a path from the interim pumping station 
to the existing sewer outlet at Cherry Blossom Road.  Specifically, traversing south 
along the North-South Collector Road, southeast along a future utility corridor 
(defined by Boychuk Drive) to Maple Grove Road, then heading northeast along 
the front of the Region’s Operations Centre to Cherry Blossom Road. 
 

5. From a natural heritage and ecological habitat perspective, the preferred solutions 
identified represent the alternatives that have the least overall impact to the natural 
environment within the study area. 

 
6. From an archaeological and cultural heritage perspective, the preferred solutions 

identified are not expected to impose significant impacts on existing features.  
Indirect impacts to CHLs 1-4 and BHR 3 are expected through disruption to the 
cultivated fields located in the northwest corner of the property. Impacts to CHL 9 
are expected at the intersection the North-South Collector Road and Middle Block 



 1 - Introduction 
 
 

 11 
  

Road. The identified impacts to CHL 9 are not considered to be significant given 
the nature of the alterations.  
 

7. The preferred solutions are deemed to be technically viable. 
 

RECOMMENDATIONS AND NEXT STEPS 

1. Recognizing that the development of the NCBP is in its infancy, it is recommended 
that the actual evolution of constructed works adopts a staged approach.  This will 
require the future detailed design assignments to consider timing of the various 
developments and the servicing capacities required as the development of the 
study area evolves.  

2. A detailed design assignment should be commissioned for the three main 
components of this EA, subject to budgetary and associated staff resource 
constraints of the City of Cambridge. 

3. A Stage 2 Archaeological Assessment shall be completed for lands north of 
Allendale Road including test-pit surveys and/or pedestrian surveys, both at five 
metre intervals, as appropriate, prior to any proposed impacts to the property. 

4. During future development stages, the impacts to the viability of the agricultural 
fields should be mitigated as much as possible by preserving access points for 
agricultural vehicles, and minimizing the width of the road right-of-way and 
associated grading impacts through the agricultural landscape.  The cultivated 
fields should be subject to photographic documentation and compilation of a 
cultural heritage documentation report by a qualified heritage consultant during 
detail design and in advance of construction activities. Following completion, the 
report should be filed with cultural heritage planning staff at the City of Cambridge.   

5. Impacts to the identified roadscape at Middle Block Road could be mitigated by 
limiting the road improvements and/or widening to the intersection of the North-
South Collector Road. The historic roadscape should be subject to photographic 
documentation and compilation of a cultural heritage documentation report by a 
qualified heritage consultant during detailed design and in advance of construction 
activities. Following completion, the report should be filed with cultural heritage 
planning staff at the City of Cambridge. 

6. The detailed design of the Freeport Creek SWM Facility outlet structure shall 

include the necessary analysis, consultation and approvals related to the 
prescribed flood control structure, per the LRIA requirements and approvals to be 
secured by the MNRF and GRCA.   

7. Future targeted surveys for endangered species (eg. Bats) including additional 
field work/surveys may be required in the early stages of detailed design, in 
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consultation with the agencies, to confirm the presence or absence of protected 
habitat under the Endangered Species Act (ESA).   

8. Detailed design of the Freeport Creek SWM Facility outlet structure should confirm 
and update the pipe / weir / overflow configurations as appropriate and should 
include fish passage enhancements to promote species migration across the 
control structure.  Such features must be clearly articulated and illustrated on 
future detailed design drawings in support of permits / approvals. 

9. As part of the detailed design assignment, a more detailed assessment of direct 
and indirect impacts to the natural heritage systems should be completed.  This 
assessment should include further consultation with the GRCA and MNRF at the 

60% and/or 90% design stages, as appropriate to help inform and guide the design 
and implementation of creek crossing structures and wildlife corridor(s).  The 
design and assessment should include measures for impact avoidance and 
mitigation, including but not necessarily limited to physical setbacks, planting 
plans, wildlife exclusion and crossing structures.  

10. As part of the detailed design assignment, a seasonal analysis and monitoring 
program should be developed to monitor the water levels and hydroperiod within 
the PSW and confirm the NWL and MWL as described in the preferred solution.  
The monitoring program should be conducted pre-construction, during construction 
and post construction activity, and should also include a contingency plan to 
address impacts if it is found that the NWL and/or MWL are higher / lower than 
predicted. Specifically, and as appropriate, adjustments to the defined wetland 
limits, floodplain and associated setbacks relating to changes to the NWL and/or 
MWL should be formally made in consultation with the GRCA as part of the 
ongoing approvals process for related developments.   These limits and setbacks 
must be field verified, surveyed, clearly illustrated and labelled on relevant design 
drawings and submitted to the GRCA for approval. 

11. Construction of the Freeport Creek SWM Facility outlet structure, including any 
structural reinforcement required for its long term structural stability be completed 
in concert with the construction of the bulk area grading for the adjacent 
development lands and the construction of the North-South Collector Road in Zone 
1 (south of Allendale Road). Such works should include appropriate erosion and 
sedimentation controls to the satisfaction of the GRCA. 

12. Based on the detailed design, and in conjunction with approved development plans 

for the adjacent lands, the road ROW should be secured in Zone 1 (south of 
Allendale Road).  Property acquisition should consider the full 30 m road width, as 
well as any required grading embankments, especially surrounding the Freeport 
Creek crossing. 
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13. Detailed design, property acquisition and construction of the North-South Collector 
Road north of Allendale Road (i.e. Zone 2) should be completed in concert with the 
approval process for development(s) as they evolve. 

14. The City’s Development Charge Bylaw should be updated (currently scheduled for 
2019) to include funding for construction of the North South Collector Road and 
related infrastructure in Zone 2 (north of Allendale Road).  Should development of 
lands within Zone 2 be advanced prior to the DC Bylaw update, funding can be 
arranged through front-ending agreements with developers, as appropriate. 

15. Initial construction of the road should consider an interim two-lane cross section 
within the ultimate 30 m ROW.  Since traffic volumes will be very low in the early 

stages, simple stop sign controls should be adequate for the intersections at 
Intermarket Road / Boychuk Drive and at Allendale Road.  As the developments 
proceed, detailed Traffic Impact Studies prepared as part of the development 
approval process will help guide decisions for future upgrades to traffic signals or 
the recommended roundabout configurations. 

16. The interim road cross section is to be upgraded to its ultimate design, including 
funding to be secured from the developers as conditions of development approval, 
as appropriate.  

17. Recognizing that the sanitary sewer alignment through the NCBP will likely 
coincide with the alignment of the North South Collector Road and the ultimate 
trunk sewer to provide sanitary servicing to the broader East Side Lands, 
additional design and budgetary discussions will be required with the Region and 
Township of Woolwich at the early stages of detailed design to confirm flows and 
pipe depths in order to minimize construction impacts and costs.  Discussions 
regarding pipe ownership will also be required.  At the time of this EA study, it is 
understood that the trunk sewer downstream of the pumping station will be owned 
by the Region, however ownership upstream of the pumping station is still to be 
determined. 

18. The preferred alternative for the interim pumping station is currently identified as 
being south of Freeport Creek and therefore requires a sewer crossing of the 
creek.  Should the ultimate gravity sewer system for the broader East Side Lands 
take the form of a separate larger, trunk sewer system, it is recommended that the 
trunk sewer crossing of Freeport Creek occur at the same time as the construction 
of the Freeport Creek SWM facility outlet and the North-South Collector Road.  If 

the final location for the pumping station is shifted north of Freeport Creek (i.e. due 
to approved changes related to proposed development), it is recommended that 
the Region be consulted to explore timing options for construction of portions of 
the ultimate trunk sewer in conjunction with the construction of the North-South 
Collector Road.  
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DEFINITION OF TERMINOLOGY 

Abbreviation Term 

ADF Average Daily Flow 

AE Associated Engineering (Ont.) Ltd. 

ANSI Areas of Natural and Scientific Interest 

ASI Archaeological Services Inc. 

BHR  Built Heritage Resource 

CBSA Cross Boarder Servicing Agreement 

CHL Cultural Heritage Landscape 

CIP Cast-In-Place / Cured in Place 

Class EA Class Environmental Assessment 

CPR Canadian Pacific Railway 

CWA Clean Water Act 

DEM Digital Elevation Model 

DFO Department of Fisheries and Oceans 

DGSSMS 
Design Guidelines and Supplemental Specifications for Municipal 
Services 

EA Environmental Assessment 

EAA Environmental Assessment Act 

EIS Environmental Impact Study 

ELC Environmental Land Classification  

ESPA Environmentally Sensitive Policy Area 

ESR Environmental Study Report 

GRCA Grand River Conservation Authority  

HADD Harmful Alteration, Disruption or Destruction (of Fish Habitat) 

HDD Horizontal Directional Drilling 

I&I Inflow and Infiltration  

ICI Industrial / Commercial / Institutional 

ICS Intersection Control Study 

LOS Level of Service 

MEA Municipal Engineers Association 

MESP Master Environmental Servicing Plan 

MNRF Ministry of Natural Resources and Forestry 
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MOECC Ministry of the Environment and Climate Change 

MPAC Municipal Property Assessment Corporation 

MTBM Micro-Tunnel Boring Machine 

MTCS Ministry of Tourism, Culture & Sport 

MTO Ministry of Transportation Ontario  

NCBP North Cambridge Business Park 

NPV Net Present Value 

NPWA Navigable Waters Protection Act  

NRSI Natural Resource Solutions Inc. 

O&M Operations and Maintenance 

OCWA Ontario Clean Water Agency  

OMB Ontario Municipal Board 

OPA Official Plan Amendment 

OPSD Ontario Provincial Standard Drawing 

OPSS Ontario Provincial Standard Specification 

PISR Prime Industrial Strategic Reserve 

ppha Persons per hectare  

PPS Provincial Policy Statement 

PS Pumping Station 

PSW Provincially Significant Wetland 

PTMP Pilot Tube Micro-Tunneling 

Region The Regional Municipality of Waterloo 

RGMS Regional Growth Management Strategy 

ROP Regional Official Plan 

ROPPA 28 Regional Official Plan and Policy Amendment 28 

ROW Right-of-Way 

SAR Species at Risk 

SWH Significant Wildlife Habitat 

SWM Stormwater Management 

SWS Subwatershed Study 

TAC Transportation Association of Canada 

WHPA’s Well Head Protection Areas 

WWTMP Wastewater Treatment Master Plan 

WWTP Wastewater Treatment Plant 
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1 Introduction 

1.1 DESCRIPTION OF THE CLASS EA SCOPE & STUDY AREA 

In 2016, the City of Cambridge commissioned Associated Engineering (Ont.) Ltd. (AE), to 
initiate a Class Environmental Assessment (Class EA) for the North Cambridge Business 
Park (NCBP).   
 
Building on the approved 2014 East Side Lands (Stage 1) Master Environmental 
Servicing Plan (MESP-1), this Municipal Class EA study is essentially three related and 
overlapping projects, all pertaining to the servicing of future employment lands.  
Specifically, this report will investigate and evaluate alternative solutions for: 
 
 rehabilitation of the existing Freeport Creek stormwater management (SWM) facility to 

alleviate existing operational issues and ensure future longevity of the Provincially 
Significant Wetland (PSW) and related natural features;    

 
 a new North-South Collector Road connecting Middle Block Road to the future 

Intermarket Road / Boychuk Drive, including crossings of Allendale Road and Freeport 
Creek; and 

 
 an interim sanitary servicing solution for the Stage 1 lands, consisting of a new 

pumping station and forcemain to convey wastewater to an appropriate gravity sewer 
outlet until the Region of Waterloo constructs the ultimate servicing outlet to the 
Kitchener Wastewater Treatment Plant (WWTP). 

 
Due to the interconnected nature of these three projects, they have been combined into 
one, all encompassing Class EA study.  
 
The NCBP is located within the Broader East Side Lands.  As illustrated in Figure 1-1, 
this larger area has been described in previous EA’s as being in the northwest corner of 
the City of Cambridge, the southeast section of the Township of Woolwich and containing 
a small part of the southeast end of the City of Kitchener. These approximately 4000 
hectares of land can further be described as being framed by the Grand River to the west, 
Highway 7 to the North, Shantz Station Road in the east and Highway 8 to the south.  
 
The NCBP Class EA study area is located within Stage 1 of the aforementioned Broader 

East Side Lands.  It is approximately 250 hectares and can be coarsely defined as, 
extending north to Middle Block Road, east to the Waterloo Regional Police 
headquarters, south to the Canadian Pacific (CP) Rail corridor, and west to Riverbank 
Drive.   Figure 1-2 presents the study area boundary for the lands considered under this 
NCBP Class EA study. 
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1.2 STUDY HISTORY & PLANNING CONTEXT 

The study area is roughly 250 ha of privately owned agricultural lands, all contained 
within the City of Cambridge. There is a significant overlap between the NCBP Study 
Area and lands previously identified for future ‘Greenfield’ development in the 2003 
Regional Growth Management Strategy.  The intention for these lands was to be 
developed for employment uses within the Region of Waterloo.  
 
The 2006 Provincial Growth Plan for the Greater Golden Horseshoe identified the Region 
of Waterloo as a significant growth area; it was projected that the population of the 
Region of Waterloo would grow to 729,000 by the year 2031, based on an initial 

population estimate of 456,000 in 2001. As part of this estimate, it was forecasted that the 
employment population would also increase significantly; from 236,000 reported in 2001 
to 366,000 by 2031. As of 2014, the Region of Waterloo estimated that the population 
within the Region has grown to 568,500, significantly outpacing the provincial projections.  
 
The 2009 Regional Official Plan (ROP) also included approximately 300 ha of the East 
Side Lands as part of the Urban Lands within the Region of Waterloo and designated 
these lands to be Prime Industrial / Strategic Reserve (PISR). The OP indicates that 
these lands are intended to accommodate large lot employment developments. In order 
to accommodate the employment growth contemplated by the Provincial Growth Plan, the 
Region of Waterloo has designated the East Side Lands as a key area for both 
employment lands and residential development.     
 
The Provincial Policy Statement (2014) provides province-wide land use planning and 
development guidance to ensure that growth is accomplished in a sustainable manner 
while protecting resources of provincial interest, public health and safety, and the quality 
of the natural and built environment. To ensure that development within the East Side 
Lands proceeds in a manner consistent with all provincial and municipal planning policies, 
the Region initiated a Master Environmental Servicing Plan (MESP-1) for Stage 1 of the 
East Side Lands in 2011. The MESP-1 was completed and approved by Region and City 
councillors in early 2014. 
 
The MESP-1 provided recommendations for addressing issues and identifying 
opportunities related to municipal services for transportation, sanitary (wastewater), 
potable water and stormwater management. The MESP-1 was carried out in accordance 
with master planning provisions of the Municipal Engineers Association (Class EA) 

document (2000 as amended in 2007 & 2011), and included public and agency 
consultation throughout the planning process. The MESP-1 identified a listing of 
strategically phased water and wastewater projects to meet servicing needs and to 
provide necessary infrastructure while minimizing environmental impacts.  
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This EA study has been undertaken in support of future development for the North 
Cambridge Business Park.  It is intended to serve as a guiding document and set the 
framework for future works.  However, considering that formal plans for much of the 
future development lands are not yet in place, the recommendations for the preferred 
solutions contained herein must be considered preliminary and subject to adjustment in 
context with future approved development plans.  Changes to the specific details for each 
of the preferred solutions are expected as part of the detailed design and development 
approvals process, so long as those changes do not contradict the general intent of the 
preferred solutions.   
 
 
1.3 FORMAT OF THIS REPORT 

Pursuant to the Municipal Class Environmental Assessment document (MEA, 2000, and 
as amended 2007 and 2011) and the Environmental Assessment Act (2010), each of the 
three proposed projects contained within this EA study have been classified as individual 
schedule types based on their potential impacts and corresponding level of review 
required. Specifically, the following Class EA schedules apply: 
 

 Freeport Creek SWM Facility Rehabilitation    Schedule ‘B’ 

 North-South Collector Road      Schedule ‘C’ 

 Interim Sanitary Pumping Station and Forcemain   Schedule ‘B’ 
 
Due to the mutually related and dependent nature of these component studies, the City of 
Cambridge has opted to combine all three parts into a single Class Environmental 
Assessment. Since at least one of the parts includes a Schedule ‘C’ study, the combined 
study is being presented as a full Environmental Study Report (ESR). 
 
This ESR document combines all phases of the Class EA planning process completed for 
the North Cambridge Business Park under one cover and incorporates steps considered 
essential for compliance with the requirements of the Environmental Assessment Act.  
The ESR has been structured to optimize the review, noting the overlapping nature of 
much of the background information and the inter-dependence of the major components.  
 
The ESR document is organized as follows: 
 
 Section 1 – Provides a description of the EA study, the study area and a brief 

overview of the study’s planning context. 

 Section 2 - Provides an overview of the Class EA planning process, the EA Study 
team and identifies the specific problem statement to be addressed. 

 Section 3 – Reviews the findings from previous studies relevant to the NCBP, with 
specific and focused attention on the three major components. 
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 Section 4 – Offers an inventory of the project study area, including location, existing 
land uses and natural environmental features. 

 Section 5 – Focuses on the Freeport Stormwater Management (SWM) Pond, 
outlining and evaluating alternative solutions to rehabilitate the existing pond area.   

 Section 6 - Focuses on the North-South Collector Road and presents the alternative 
solutions including horizontal road alignments and intersection controls.  As a 
Schedule ‘C’ undertaking, this section also considers alternative design concepts 
for the road cross section and profile alignment. 

 Section 7 – Explores the interim sanitary servicing solutions including alternative 
pumping station locations and forcemain alignments.   

 Section 8 – Summarizes the preferred solutions for each of the three, inter-related 
components detailed in Sections 5, 6 and 7. 

 Section 9 – Describes public and stakeholder consultation activities undertaken as 
part of this Class EA. 

 Section 10 – Presents the final study conclusions and recommendations and 
summarizes the results of the Class EA planning process. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 2 - The Class Environmental Assessment Process 
 

 2-7 
  

2 The Class Environmental Assessment Process 

The Class EA process is a formally legislated process used for the planning of municipal 
infrastructure projects (roads, water and wastewater, and transit) to ensure that project 
planning and predesign proceeds in accordance with the Environmental Assessment Act. 
Typical EA studies include public and review agency consultation, an evaluation of 
alternatives, an assessment of the impacts of the preferred solution, and identification of 
measures to mitigate any adverse impacts.  
 
Figure 2-1 is an excerpt from the Municipal Class EA guideline document that illustrates 
the process followed in the typical planning and design of projects covered by a Class 

EA. A further description of the Class EA process is provided in subsequent sections. 
 

Figure 2-1 
Municipal Class EA Process 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 CLASS ENVIRONMENTAL ASSESSMENT PLANNING PROCESS 

Every municipality in Ontario is subject to the provisions of the Environmental 
Assessment Act (EAA) and its requirements to conduct an Environmental Assessment for 
most public works projects.  The Municipal Engineers Association (MEA) Class EA 
document provides municipalities with a five-phase planning procedure approved under 
the EAA which provides direction on how to plan and undertake all municipal projects that 
recur frequently, are usually limited in scale and have a predictable range of 
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environmental impacts. Projects considered by the Class EA process include municipal 
roads, wastewater, stormwater management, water and transit.  The MEA Class EA 
document also requires that the decision-making process followed by the municipalities in 
the planning and implementation of required infrastructure is transparent and provides 
opportunity for public and stakeholder involvement. 
 
With increasing complexity and higher likelihood for adverse environmental impacts, 
projects are required to complete additional planning steps, termed ‘Phases’ by the Class 
EA document, prior to obtaining approval to proceed with a proposed project. The 
Municipal Class EA document (MEA, 2000 as amended in 2007 and 2011) provides the 
following description of the five phases potentially requiring completion before Class EA 
projects can be approved: 
 
Phase 1 Identify the problem (deficiency) or opportunity. 

 
Phase 2 Identify alternative solutions to address the problem or opportunity by taking 

into consideration the existing environment, and establish the preferred 
solution taking into account public and review agency input. 
 

Phase 3 Examine alternative methods of implementing the preferred solution, based 
upon the existing environment, public and review agency input, anticipated 
environmental effects and methods of minimizing negative effects and 
maximizing positive effects. 
 

Phase 4 Document, in an Environmental Study Report, a summary of the rationale, 
and the planning, design and consultation process of the project as 
established through the above phases, and make such documentation 
available for scrutiny by review agencies and the public. 
 

Phase 5 Complete contract drawings and documents, and proceed to construction and 
operation; monitor construction for adherence to environmental provisions 
and commitments.  Where special conditions dictate, also monitor the 
operation of the completed facilities. 

 
Based on the MEA Class EA document, projects are classified as either Schedule “A”, 
“A+”, “B” or “C” projects.  Each of these classifications requires a different level of review 
to complete the requirements of the Class EA, and thus comply with the EAA, as noted 

below. 
 
Schedule “A” projects are limited in scale, have minimal adverse effects and include the 
majority of municipal sewage, stormwater management and water operations and 
maintenance activities.  These projects are pre-approved and may be implemented 
without following the Class EA process. Schedule “A” projects typically include normal or 
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emergency operational maintenance activities where the environmental effects of those 
activities are usually minimal.  Examples of Schedule “A” projects include the installation 
of new service connections, catch basins and appurtenances for existing sewers. 
 
Schedule “B” projects have the potential for some adverse environmental effects. The 
proponent (i.e. The City in the case of this Class EA) is required to undertake a screening 
process involving mandatory contact with directly affected public, First Nations groups 
and relevant government agencies to ensure that they are aware of the project and that 
their concerns are addressed. A Schedule ‘B’ activity requires the proponent to conduct 
two mandatory points of public contact during Phase 2. Additionally, the proponent may 
elect to undertake a discretionary public consultation at the end of Phase 1 to present the 
problem or opportunity identified.  
 
Phases 1 and 2 of the Class EA process must be followed and a Project File report must 
be prepared and submitted for review by the public. Once a preferred alternative is 
selected, the proponent must prepare a project file which is placed on public record. A 
notice of completion must be submitted to review agencies and the public and a period of 
30 calendar days are provided for comment and input. 
 
As long as there are no outstanding concerns raised by the public and/or relevant 
government agencies, the proponent may proceed to project implementation. However, 
should a person or party have a concern or objection, they are expected to consult with 
the proponent to try to resolve the concern. Alternatively, if concerns cannot be resolved, 
the person or party with the objection may request a Part II Order from the Minister of the 
Environment and Climate Change (MOECC). Further details on the process of requesting 
a Part II Order can be found in Section 2.2.   
 
Projects that involve improvements and expansions to existing facilities where there is the 
potential for some adverse environmental impacts generally fall under the Schedule “B” 
Class EA procedure. An example might include establishing, extending or enlarging a 
sewage collection system and all works necessary to connect the system to an existing 
sewage outlet where such facilities are not in an existing road allowance or an existing 
utility corridor.  
 
Schedule “C” projects are those that have the potential for significant adverse 
environmental impact, and must proceed under the full planning and documentation 
procedures (Phases 1 to 5) specified in the MEA Class EA document. A Schedule ‘C’ 

project is required to complete an Environmental Study Report (as opposed to a Project 
File for Schedule ‘B’).  
 
The proponent is required to undertake stakeholder consultation during multiple phases 
during the Class EA involving mandatory contact with directly affected public, First 
Nations groups and relevant government agencies to ensure that they are aware of the 
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project and that their concerns are addressed. Schedule “C” projects involve 4 points of 
mandatory public contact: twice during Phase 2, once during Phase 3 and again during 
Phase 4 after the ESR document is placed on public record.   Schedule “C” projects 
require that an Environmental Study Report be prepared and submitted for review by the 
public.  If concerns are raised that cannot be resolved, then a Part II order can be 
invoked.  
 
Schedule “C” projects generally include the siting-construction of new facilities and major 
expansions to existing facilities. An example would be constructing a new road through a 
wetland or forest area, where environmental impact could be significant.  
 
2.2 PART II ORDER  

Public, review agency and stakeholder consultation is a key feature of the Class EA 
process and the proponent is required to provide opportunity for stakeholders to be 
consulted about the proposed project. Consultation is intended to inform the public and 
other stakeholders about the proposed project, the various alternative solutions 
considered and their anticipated environmental impacts, as well as the preliminary 
preferred solution. It is also intended that the public be given ample opportunity to provide 
input or raise concerns prior to completion of the Class EA process.  It is intended that 
issues be identified early into the project by means of public involvement and that 
resolutions between the proponent and the person or party with the objection be achieved 
through consultation.  
 
It is incumbent on the public that concerns about the environmental effects of a proposed 
project or the planning process being followed are brought to the attention of the 
proponent early in the planning process, when the proponent has greater flexibility to 
accommodate changes in the project development and the process. 
 
However, if the consultation process raises a concern that cannot be resolved between 
the proponent and the person or party raising the objection, then a Part II order can be 
invoked. However, prior to a Part II Order being requested, the person or party with the 
objection may request the proponent to voluntarily elevate a Schedule ‘B’ project to a 
Schedule ‘C’ project, or to elevate a Schedule ‘B’ or ‘C’ project to an individual 
environmental assessment. If the proponent declines this request, the person or party 
raising the objection may write to the Minister of the Environment and Climate Change or 
delegate to request a Part II Order. A request for a Part II Order must be copied by the 

requester to the proponent at the same time that it is submitted to the Minister or 
delegate.  
 
For Schedule B projects, a written Part II order must be submitted to the Minister or 
delegate within 30 calendar days of the proponent issuing the Notice of Completion.  
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Should you wish to request a Part II Order for the East Side Lands Sanitary Servicing 
Class EA, please provide a written request to the Minister of the Environment and Climate 
Change or delegate at the contact details provided below. You must also provide a copy 
of the written request to the MOECC Director, Environmental Approvals Branch and the 
Proponent.   
 
Minister, Ministry of the Environment and 
Climate Change 
Floor 11 
77 Wellesley St W 
Toronto ON M7A 2T5 
Fax: 416-314-8452 
 

Director, Environmental Approvals Branch 
Ministry of the Environment and Climate 
Change 
135 St. Clair Ave West, 1st Floor 
Toronto ON M4V 1P5 
 

Sarah Austin, P.Eng. 
Manager of Development Engineering 
City of Cambridge 
50 Dickson Street 
Cambridge, ON, N1R 5W8 

 

 
You should include the following information, but are not limited to: 
 

 your name and address; 
 project name; 
 proponent name; 
 details about the project; 
 a clear statement that you are requesting a Part II Order; 
 specific reasons why the request is being made - concerns and issues; 
 why a higher level of environmental assessment would address your concerns; 
 information about efforts to date to discuss and resolve concerns with the 

proponent; and 
 other matters relevant to the request. 

 
Unless you state otherwise in your request, any personal information you provide will 
become part of the public record and will be released, if requested, to any person. 
 
In your request, you must: 

 
 focus on potential environmental effects of the project or the Class EA process; 
 not focus on decisions outside the Class EA process (e.g., land-use planning 

decisions made under the Planning Act or issues related to municipal decision-
making about the process); 

 not raise issues unrelated to the project 
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2.3 STUDY ORGANIZATION & PROJECT TEAM 

This study was completed by a project team comprised of City of Cambridge staff and 
AE’s consultant team members.  In addition to the project team, a technical stakeholder 
group was formed, comprised of key staff from the Region of Waterloo, GRCA and 
MNRF, all of whom are well versed with the East Side Lands area through their 
involvement on related projects. Table 2-1 summarizes the key personnel involved.. 

Table 2-1 
EA Study Key Personnel 

CORE PROJECT TEAM 

City of Cambridge 
Sarah Austin Manager of Development Engineering – Project Manager 
Kathy Padgett Senior Planner - Environment 
Shannon Noonan Manager of Transportation  
Paul Smithson Senior Planner - Policy 
 
Associated Engineering & Consultant Team 
Duane Lindner 
Don McBrayne 
Alannah Connell 
 

Project Manager 
Water Resources / Civil Engineering 
Environmental Planner / GIS / Class EA Specialist 

Brett Woodman & 
Heather Fotherby  
 

Natural Resource Solutions Inc. (Aquatic & Terrestrial 
Biology) 

Annie Villieux 
Lauren Archer 

Archaeological Services Inc. (Archaeology & Cultural 
Heritage) 

  
ADDITIONAL TECHNICAL STAKEHOLDER GROUP REPRESENTATIVES 

Region of Waterloo  
Sylvia Ralfalski-Misch Principal Planner 
Geoff Keyworth Acting Manager, Strategic Transportation Planning 
Brenna MacKinnon Manager, Greenfield Planning 
Kevin Dolishny Senior Project Engineer, Water Services 
Tim Van Hinte Principal Planner (Environmental) 
  

Grand River Conservation Authority (GRCA) 
John Brum 
Scott Robertson 

Senior Resource Planner 
Senior Water Resources Engineer 
 

Ministry of Natural Resources & Forestry (MNRF) 
Dave Marriott District Planner 
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2.4 OBJECTIVE OF THE STUDY & COMPREHENSIVE PROBLEM STATEMENT 

Phase 1 of the Class EA planning process requires the proponent of the undertaking to 
first document factors leading to the conclusion that the improvement is needed, and 
ultimately, develop a clear statement of the identified problem or opportunity to be 
investigated.   As such, the problem statement is the principle starting point in the 
undertaking of a Class EA study and becomes the central theme and integrating element 
of the project. It also assists in setting the scope of the project.  
 
Problem Statement 
 

In order to facilitate future development of the North Cambridge Business Park, 
improvements are required to the current transportation, sanitary servicing and 
stormwater management infrastructure. Specifically:  
 

1. There are historic operational and sediment deposition issues within the existing 
Freeport Creek Stormwater Management Pond.  These issues have resulted in 
the transformation of the SWM pond into a Provincially Significant Wetland that 
warrants protection.  Improvements to the SWM pond are required to improve its 
intended function as a quantity control facility, to address related regional flow 
and flood plain issues upstream and downstream, and to ensure the future 
longevity of the PSW and associated natural habitat.  
 

2. The existing road network within the East Side Lands Stage 1 area requires 
upgrades to improve capacity and to accommodate the forecasted traffic 
demands of the North Cambridge Business Park.  A new North-South Collector 
Road is required, connecting Middle Block Road to the future east-west collector 
road (i.e. the Creekside development’s Intermarket Road / Boychuk Drive), 
including crossings of Allendale Road and Freeport Creek. 
 

3. There is no existing sanitary servicing infrastructure within the North Cambridge 
Business Park to convey future wastewater to an appropriate treatment plant. In 
consideration of the ultimate servicing strategy for the Broader East Side Lands 
to ultimately convey sanitary drainage to the Kitchener Wastewater Treatment 
Plant, an interim servicing solution consisting of a sanitary pumping station and 
forcemain are required to convey wastewater from the NCBP study area to 
existing gravity sewers which connect to the Preston Wastewater Treatment 

Plant. 
 
In order to address the above, this Class EA study will identify and evaluate reasonable 
alternative solutions while considering their impacts to the natural, social and economic 
environments. Consultation with review agencies, utilities and the public is a key element 
of the Class EA process.  
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3 Summary & Relevance of Previous Work 

There are several documents produced prior to this report that provide important context 
and background information for the North Cambridge Business Park (NCBP). These 
include:  
 
Relevant Previous Studies 

 City of Cambridge Business Park SWM Works (CRA - 1990) 

 Hespeler West Subwatershed Study (PEIL - 2003) 

 East Side Servicing Review Technical Memorandum (AECOM - 2009) 

 City of Cambridge SWM Master Plan (AMEC 2011) 

 East Side Lands MESP-1 (Dillon - 2014) 

 Fountain Street Improvements Class EA (AE - 2015) 

 Regional Transportation Master Plan (Region – 2011) 

 Regional Growth Management Strategy (Region - 2003) 
 Wastewater Treatment Master Plan (Region – 2007) 

 
Concurrent Studies & Related Projects (projected completion in 2017) 
 

 Wastewater Treatment Master Plan - Update (Region) 
 East Side Lands – Stage 2 MESP (MMM, a division of WSP) 
 East Side Lands Sanitary Servicing EA (AE) 

 Creekside Corporate Campus Development – Various Documents (MTE) 

 Fountain Street Improvements - Detailed Design (AE) 
 
Perhaps the most applicable of the previous studies in framing this Environmental 
Assessment (EA) is the East Side Lands (Stage 1) Master Environmental Servicing Plan 
(MESP-1).  The MESP-1 was jointly undertaken by the City of Cambridge, the GRCA and 
the Region of Waterloo to facilitate the coordination of efforts between the municipalities 
and various other stakeholders. It was initiated in 2011 and the final reports were 
published in early 2014. 
 
The MESP-1 comprehensively frames the land use, transportation, infrastructure, 
environmental, and community plan for the 4000+ hectare study area with particular focus 
on the 850 hectare Stage 1 Lands, an area identified in previous studies as a priority for 
short-term development.  An area known as the “Quick Start Lands” is located within the 
Stage 1 Lands between Middle Block Road and Allendale Road. They contain the Prime 
Industrial Strategic Reserve (PISR) blocks, which are blocks of land conducive to 
immediate development based on their proximity to existing municipal services.  The 
study area for this EA is generally contained within the Stage 1 boundary. 
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As a continuation of the work from MESP-1, the Region of Waterloo, again in concert with 
the GRCA, City of Cambridge and Township of Woolwich, initiated a second MESP study 
for the Stage-2 Lands in early 2016 (MESP-2).  The MESP-2 includes a Subwatershed 
Study for Randall Drain and Breslau Drain, as well as a Secondary Plan and 
comprehensive servicing strategy for lands immediately north of Middle Block Road and 
the NCBP EA study area.  It will serve as the basis for future Official Plan and Zoning 
Bylaw Amendments as additional lands are added into the City of Cambridge’s urban 
boundary, consistent with the recent ROPPA 28 and OMB approvals.  The municipal 
transportation and servicing infrastructure identified in this NCBP EA study will ultimately 
connect / extend into the MESP-2 study area.  
 
The following sections highlight the key areas of relevance of supporting and related 
works in the context of the three major parts of this EA study. 
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3.1 FREEPORT STORMWATER MANAGEMENT POND  

3.1.1 City of Cambridge Stormwater Management Master Plan (2011) 

The City of Cambridge Stormwater Management Master Plan was initiated by the City in 
an effort to evaluate existing infrastructure and policies, identify drainage system 
deficiencies, and develop an implementation plan for long term sustainability.  Their 
assessment concludes that the Freeport Basin (Pond 130) yields potential to provide 
improved stormwater management control and is therefore recommended as a high 
priority for retrofit construction.  
 

3.1.2 MESP-1 Appendix B1 - Freeport Creek and Tributary to the Grand 
Subwatershed Study (SWS) 

The Freeport Creek and Tributary to the Grand Subwatershed Study was completed as a 
part of the MESP-1 to identify significant environmental features and ecological functions 
that could potentially be affected by development within the Stage 1 area. The report 
focuses on the Freeport Creek SWM Pond and is based on current and predicted runoff 
flow rates and storage volumes.  Building in part on the City’s SWM Master Plan, it 
identifies a preferred alternative for retrofitting the Freeport Creek SWM Facility, and 
specific scenarios to be studied further (i.e. as part of the subject of this EA study).   
 
The study also investigates species of concern and significant habitats within the study 
area which serve as the supporting basis for the recent classification of the PSW area 
contained within the Freeport Creek SWM Facility. 
 
 
3.1.3 MESP-1 Appendix B2 – East Side Lands Master Drainage Plan 

Further to the Freeport Creek SWS, the Master Drainage Plan (MDP) provides direction 
regarding the nature of SWM controls to be applied within the MESP-1 Stage 1 area 
including source controls, conveyance controls, end of pipe controls, stream restoration 
opportunities, and Low Impact Development (LID) controls.  Of specific relevance to this 
Class EA Study, are the hydrologic and hydraulic models created, that will be used as a 
basis for modeling in this study. 
 
The MDP identifies the need for this Class EA study and generally describes the scope 
and nature of the various scenarios to be analyzed when considering rehabilitation of the 
Freeport Creek SWM Facility. The MDP further recommends that the preferred flood 
control option as determined by the Class EA will likely require approvals from the GRCA 
and MNRF, and that a scoped Environmental Impact Study (EIS) be completed. 
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3.2 NORTH-SOUTH COLLECTOR ROAD 

3.2.1 Regional Growth Management Strategy (2003) 

The Regional Growth Management Strategy (RGMS), approved in 2003 by the Regional 
Council, contextualizes the necessary framework for sustainably developing the region to 
service future needs in the decades to come. One of the six goals outlined in this 
document was to foster a strong economy by developing new employment lands east of 
the Grand River, surrounding the Region of Waterloo International Airport. The document 
also highlights the importance of providing improved access to jobs and services, by 
expanding transportation networks in conjunction with providing transit, cycle and 

pedestrian corridors. 
 
3.2.2 Regional Transportation Master Plan and Active Transportation Master Plan 

(2011) 

The Regional Transportation Master Plan (RTMP) also builds on sustainable and 
affordable growth plans for the region but specifically on transportation related issues. 
Essentially the document defines how the transportation network will expand and evolve 
by the year 2031. Particular emphasis is placed on diversifying the transportation system 
to alleviate dependency on automobiles.  
 
Similar to the RTMP, the Region of Waterloo Active Transportation Master Plan (ATMP) 
furthers this notion of strategic road projects to manage growing traffic demands while 
also integrating alternative transportation corridors.  
 
Based on the recommendations of these documents, it will be important to include 
consideration of pedestrian and cyclist facilities in the alternatives for the North-South 
Collector Road, including on road bike lands and/or multi-use trails.  
 
3.2.3 Creekside Lands Transportation Network Assessment (2010) 

The Creekside Lands Transportation Network Assessment (2010) analyzed the 
operational performance of the existing roadway system and intersections in 
consideration of a proposed 3,750 employee (Phase 1) business park south of Freeport 
Creek on the Creekside lands. The report concluded that an extension of Cherry Blossom 
Road westerly through the Region of Waterloo Operations Centre to connect with King 

Street south of Riverbank Road is needed. It also recommended that a community 
planning exercise be undertaken to establish the balance of the collector road network, 
access locations and appropriate design. 
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3.2.4 MESP-1 Appendix C - East Side Lands (Stage 1) Transportation Assessment 
(2014) 

Considering the conclusions of the above network assessment, the East Side Lands 
(Stage 1) Transportation Assessment furthers the evaluation of possible network 
expansion options including a proposed EW road within the Creekside development 
between King Street and Maple Grove Road replacing the option to extend Cherry 
Blossom Road (as identified in the 2010 Creekside Assessment).  
 
The document also draws the conclusion that a North-South Collector Road extending 
south from Middle Block Road, intersecting Allendale Road and crossing Freeport Creek 

would best distribute the forecasted traffic demands in the area. The study alludes to the 
long term need of a four lane North-South Collector Road, to accommodate auto 
demands and alternative transportation (transit, cycle). It is suggested that a two lane 
roadway be planned as an interim solution, while protecting the ROW to maintain four 
lane future opportunities. 
 
3.2.5 Fountain Street Improvements Class EA (2015) 

Adhering to the recommendations from the RTMP and MESP-1, the Fountain Street 
Improvements Class EA study identifies the preferred design alternative for upgrading the 
road corridor to a fully urban corridor from Cherry Blossom Road to Fairway Road / 
Kossuth Road. This includes improving overall servicing, traffic and pedestrian facilities.  
This study provides context for generating design alternatives, particularly in regards to 
cross sections, active transportation, drainage and stormwater management, municipal 
servicing, utilities and landscaping.  
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3.3 INTERIM PUMPING STATION 

3.3.1 Wastewater Treatment Master Plan (2007) 

The Region of Waterloo Wastewater Treatment Master Plan (WWTMP) assesses the 
thirteen Regional Wastewater Treatment Plants and investigates the current and 
predicted future servicing needs and capacities. Conceptual wastewater servicing 
alternatives were reviewed for land areas that were classified as being potentially suitable 
to support current and contemplated future large industrial developments across the 
region. This document investigates the upgrades and diversions needed to accommodate 
the flows from a portion of the East Side Lands (the North Cambridge Business Park) on 

a temporary basis. Specific to this EA, the study explores how the Preston WWTP will 
divert the flows from the Industrial Road Service Area (IRSA) to the Galt WWTP to 
accommodate the temporary flows from the Phase 1 of the East Side Lands.   
 
The WWTMP concludes that the most appropriate outlet for the entire East Side Lands 
would be the Kitchener Wastewater Treatment Plant, recognizing that an interim 
conveyance system to Preston WWTP would likely be needed. 
 
As of the writing of this EA study report, the WWTMP is undergoing an update, that 
includes confirmation that the interim servicing solution of conveying flows from the Stage 
1 area of the East Side Lands to the Preston WWTP is indeed viable, further supporting 
the need and justification for the interim pumping station that is a key component of this 
EA study.  The updated WWTMP is also expected to include recommendations for 
ongoing monitoring of wastewater flows to assist with future decision making regarding 
the implementation of new wastewater conveyance infrastructure to the Kitchener 
WWTP. 
 
3.3.2 MESP-1 Appendix D – East Side Lands (Stage 1) Water and Wastewater 

Servicing Requirements Assessment (2014) 

The MESP-1 concluded that the ultimate sanitary servicing solution would be to convey 
all of the Broader East Side Lands sanitary flows to the Kitchener WWTP. However, to 
encourage development before the ultimate solution is fully operational, the MESP-1 
recommends sanitary flows generated from the “Quick Start Lands” within the later 
declared NCBP, initially be conveyed to the Preston WWTP in the short-term.  This would 
require the construction of some interim infrastructure by the City of Cambridge, including 

municipal sewers and potentially private pumping station(s) and forcemain(s), to convey 
sanitary flows to the existing trunk sewer on Cherry Blossom and Maple Grove Road, 
which outlets to the Preston WWTP.   
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The MESP-1 report also identified the need for a separate Class EA study (Schedule ‘B’) 
to confirm the details of the ultimate sanitary servicing strategy for the Broader East Side 
Lands, considering a regional pumping station and forcemain and/or a gravity sewer. 
 
3.3.3 East Side Lands Sanitary Servicing EA (2013 - 2017 est.) 

The East Side Lands Sanitary Servicing EA provides critical background information that 
will be incorporated into this study. As per the recommendations of the Region’s 2007 
WWTMP and the MESP-1, this EA study considers alternative solutions for the collection 
and conveyance of sanitary flows from the East Side Lands to the Kitchener WWTP.  
 

Initially, the EA focused on a regional pumping station in the southwest corner of the East 
Side Lands – Stage 1 area, and a forcemain alignment from the pumping station 
southerly through the City of Kitchener’s Deer Ridge Subdivision, crossing the Grand 
River to the Kitchener WWTP.  Through the EA process and development of alternatives, 
a gravity sewer (only) solution was identified that eliminates the need for a pumping 
station. The data and methods used to calculate the peak flow rates and design 
alternatives will be applicable to the NCBP sanitary servicing EA.  
 
As of the time of this EA’s ESR, a preferred solution has been identified and vetted by the 
project team, as was presented in a Public Consultation Centre in November 2016.   The 
final publication and completion of the Region’s concurrent EA study has since been 
delayed due to ongoing additional studies related to cultural heritage aspects.  However, 
completion of the additional studies and potential revised scoring associated therewith 
are not expected to change the recommendations of the study.   It is anticipated that the 
East Side Lands Sanitary Servicing EA will be finalized in the summer of 2017.   
  
3.3.4 Fountain Street Improvements Class EA (2015) 

In addition to the primary focus of the road improvements noted above, the Fountain 
Street Improvements project also includes the extension of municipal services including a 
local sanitary sewer that will be extended further north from Maple Grove Road, 
expanding municipal services to the properties just north of Banat road.   As of the time of 
writing this EA report, the detailed design for the Fountain Street Improvements project is 
nearly complete, with construction of the work planned to commence in early 2018. 
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4 Inventory of Existing Conditions 

4.1 NATURAL HERITAGE SYSTEMS 

The North Cambridge Business Park Study Area falls within three distinct subwatershed 
catchment drainage areas, all eventually draining to the Grand River and therefore under 
the jurisdiction of the GRCA.  Specifically, these subwatershed areas are Freeport Creek, 
Allendale Creek (a minor tributary to the Grand River) and Middle Creek (a branch within 
the Hespeler West Subwatershed).  Figure 4-1 illustrates the various subwatershed 
areas within the EA study area.   
 
One of the main parts of this Class EA focuses on the existing Freeport Creek SWM 
Facility (also known as Pond 130). Specific details for that existing online drainage facility 
are provided in Section 5.   For completeness, descriptions of all three watercourses 
within the EA study area are provided below.   
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4.1.1 Freeport Creek  

The Freeport Creek drainage area is comprised of approximately 446 ha of contributing 
runoff area and drains directly into the Grand River immediately to the west.  The 
subwatershed area consists primarily of industrial/commercial and agricultural land uses.  
The drainage area boundary is coarsely defined by lands fronting onto Riverbank Drive, 
Allendale Road, Fountain Street North, Cherry Blossom Road, Maple Grove Road and 
Highway #8.  
 
The industrial/commercial land use area is located at the upstream reaches of the 
drainage near Maple Grove Road, Fountain Street North and Cherry Blossom Road.  The 

agricultural land use area is located between Allendale Road and the CP railway, west of 
the industrial/commercial lands, and contributing runoff further downstream.  Downstream 
of the CP railway crossing of Freeport Creek, runoff contributes from some commercial 
properties along King Street / Hwy #8, but also from unused/undeveloped lands 
surrounding the road corridor, as well as floodplain/wetland areas.   
 
The Freeport Creek open watercourse begins at Maple Grove Road, west of Fountain 
Street North, at the outlet of a 1350mm trunk storm sewer, which primarily drains lands 
fronting onto Fountain Street North.  From its starting point, the open channel flows 
westerly, along the north side of a transport trucking yard (Challenger Motor Freight), into 
a constructed, on-line stormwater management quantity control facility (Cambridge 
Business Park Stormwater Management Works, Conestoga-Rovers, 1990), referred to as 
Pond 130. 
 
There is another significant storm sewer discharge point immediately west of the Maple 
Grove Road / Cherry Blossom Road intersection, at the westerly limits of the Region of 
Waterloo’s Maple Grove Road Operations Centre.  This sewer is a 1350mm diameter 
trunk sewer that extends from Cherry Blossom Road and discharges directly into the 
Pond 130 basin. 
 
Downstream of the Pond 130 outlet structure, the watercourse continues briefly as a 
wetland creek corridor before passing westerly along the rear of private residential lots 
that front onto Riverbank Drive, before crossing the CP Railway tracks.   
 
West of the Railway crossing, the watercourse passes through two commercial properties 
and a series of culverts and crossings before discharging to the wetland/floodplain on the 

west side of Hwy #8.  The crossings include a private culvert crossing in car dealership, a 
culvert under King Street, a series of pedestrian bridges on an old gardening business 
and a culvert crossing under Hwy #8. After crossing Hwy #8, the watercourse generally 
diffuses over a flat, wide area, eventually dispersing into the Grand River. 
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The subwatershed study completed as part of the MESP-1, along with the Environmental 
Impact Study (EIS) completed as part of this EA provide extensive details for the Freeport 
Creek and its features.  Of particular importance is that, as a result of the MESP-1 work, 
the Freeport Creek SWM Facility (Pond 130) was formally designated as a Provincially 
Significant Wetland (PSW) by the MNRF. 
 
4.2 ALLENDALE CREEK (AND TRIBUTARIES TO THE GRAND RIVER)  

The Allendale Creek (and related tributaries) drainage area is approximately 215 ha of 
contributing runoff area, of which approximately one third is contained within the NCBP 
study area.  The catchment area land use is primarily agricultural, with some residential, 

and is largely contained within the Grand River floodplain.   
 
The key upstream drainage boundary includes the central basin area between Middle 
Block Road to the north and Allendale Road to the south.  The existing land use is 
predominately row-crop agricultural fields and/or portions of the existing sod farm, with 
some natural corridor and woodlot area.  The majority of this area drains via a first order 
tributary to the Grand River, which joins Riverbank Creek on the Grand River floodplains 
before draining into the Grand River.  There are also a number of small tributaries that 
converge within Allendale Creek downstream of Riverbank Drive. 
 
Allendale Creek was assessed by Aquafor Beech Ltd. in 2011 as part of the Freeport 
Creek Subwatershed Study.  The creek was studied approximately 10m upstream of 
Riverbank Drive where it runs through a riparian woodlot, which provides excellent stream 
shading.  There was ample in-stream cover located throughout the site, including 
boulders, cobble, organic and woody debris, overhanging vegetation and undercut banks.  
Smaller substrate material exists along the bed, mostly consisting of sand and small 
particles, and was poorly sorted.  Riparian vegetation consists of herbaceous species and 
deciduous trees; with the exception of manicured sod located further upstream at a local 
sod farm.  Instability along the banks has led to leaning and fallen trees that result in 
debris jams within the channel.  Anthropogenic material such as old tires, wire fencing 
and freezers were also scattered throughout the reach.  An overall lack of dense riparian 
vegetation has contributed to steep, eroded banks.   
 
Allendale Creek was further assessed by an NRSI biologist on July 11, 2016 from 
Riverbank Drive to the upstream headwaters within the sod farm.  During the time of the 
survey, the channel was completely dry and conditions were found to be similar to what 

was previously described by Aquafor Beech Ltd..  The channel was very heavily eroded 
upstream of Riverbank Drive and throughout the riparian woodlot.  Substrates consisted 
mainly of silt and sand with some clay, cobble and boulders present.  There are locations 
where heavy dumping of garbage and rock debris has occurred which have resulted in 
further erosion to the channel.   
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Numerous small tributaries converge with Allendale Creek throughout the riparian 
woodlot.  These tributaries appear to be draining the sod fields.  In addition to the small 
tributaries, two drainage ditches run along the north and south side of the woodlot and 
drain into Allendale Creek.  Allendale Creek is likely very flashy and may be heavily 
eroded as a result of high volume of drainage from the sod fields converging into the 
creek and the lack of dense riparian vegetation to stabilize the banks.  Good fish habitat 
such as cover from undercut banks, cobble, boulders and wood debris are present 
however, the creek is intermittent and likely only supports fish for a small portion of the 
year.        
 
Drainage captured by Allendale Creek passes through a crossing under Riverbank Drive, 
before discharging directly to the Grand River.  Other drainage is collected as sheetflow 
within roadside ditches along Allendale and Middle Block Roads. 
   
 
4.2.1 Middle Creek 

At the northeast corner of the NCBP study area, there is a 51.0 hectare area that 
ultimately drains across Fountain Street North into a 900mm diameter storm sewer that 
runs along the north limit of the Loblaws site and eventually discharges to the headwaters 
of Middle Creek.   
 
Of the 51.0 hectares, approximately half of the area is within the NCBP study area, and 
approximately half of that area again is comprised of a woodlot / PSW / ESPA / 
Regionally Significant Core Environmental Feature.  Drainage from this area flows 
southeasterly towards Fountain Street North, albeit the area is a depressional feature and 
standing water is often observed in the open farm fields adjacent to the road. 
 
For the purposes of this EA Study, the Middle Creek drainage area does not have a 
significant impact on the alternative solutions identified herein.   
 
However, of particular note for the North-South Collector Road, is the requirement to 
provide a wildlife corridor connecting the natural habitat westerly to the Allendale Creek 
corridor, as prescribed in the Freeport Creek and Tributaries to the Grand Subwatershed 
Study. 
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4.2.2 Existing Conditions Report & Constraints Analysis (NRSI) 

Natural Resource Solutions Inc. (NRSI) was retained in 2016 by Associated Engineering 
Ltd., as part of a team, to complete the natural heritage component of the North 
Cambridge Business Park Class Environmental Assessment (EA).   
 
The Existing Conditions Report and Constraints Analysis (see Appendix A1) summarizes 
background information on natural heritage features, as well as results of a 
reconnaissance level field survey to confirm natural features present and fill in data gaps.  
The detailed characterization of existing natural features was used to inform an analysis 
of the significance and sensitivity of natural features within the study area with 

consideration for applicable municipal and provincial policies and legislation.  This 
information was then used to determine the constraints to development.  Buffers for the 
protection of significant and sensitive natural features have been recommended as well 
as opportunities for habitat enhancement and restoration.     
 
Natural heritage features within the study area include: 

 Freeport Creek;  

 Allendale Creek;  

 Regionally Significant Core Environmental Features;  

 Environmentally Sensitive Policy Areas (ESPA) including: 
o Middle Block Swamp ESPA  
o Proposed Freeport Marsh ESPA;  

 Provincially Significant Wetlands (PSW) including: 
o Upper Freeport Creek PSW Complex  
o Maple Grove Road PSW Complex;  

 an Earth Science Area of Natural and Scientific Interest (ANSI), Freeport Esker; 

  Significant Wildlife Habitat; and  

 Significant Woodlands.   
 
A preliminary Species at Risk (SAR) screening exercise was conducted using the 
Regional SAR list provided by the MNRF for the Region of Waterloo to identify which 
species have potential habitat within the study area.  This involved cross-referencing the 
preferred habitat for reported SAR against habitats known to occur on the subject 
property or adjacent lands.  This was completed to ensure that the potential presence of 
all SAR within the study area are adequately assessed.  Suitable habitat is present for 34 

regulated SAR within the study area.   
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4.2.3 Environmental Impact Study (NRSI) 

Summarizing and building on their Existing Conditions Report and Constraints Analysis, 
and in support of the development and evaluation of alternative solutions, NRSI also 
completed a scoped Environmental Impact Study (EIS).  Refer to Appendix A2. 
 
This report uses the detailed characterization of existing natural features to inform an 
analysis of the significance and sensitivity of natural features within the study area with 
consideration for applicable municipal and provincial policies and legislation.   
 
This information was then used to evaluate potential impacts of the alternative North-
South Collector Road alignments, Pumping Station locations, Forcemain Route 
alignments, and options for rehabilitating the Freeport Creek SWM Pond from a natural 
heritage perspective.   
 
Based on this analysis, the alternatives are ranked in order of their anticipated impacts to 
identify the preferred solution from a natural environment perspective.  This natural 
environment ranking was provided to the project team who considered natural 
environment along with social, technical and financial implications to determine the 
overall preferred alternatives.  These overall preferred alternatives are further analyzed to 
identify means of mitigating potential impacts.    
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4.3 CULTURAL HERITAGE SYSTEMS  

Archaeological Services Inc. (ASI) was retained to conduct a Stage 1 Archaeological 
Assessment (Background Research and Property Inspection) and a Cultural Heritage 
Resource Assessment for this Class EA study.  Copies of these studies are provided in 
Appendix B1 & B2. 
 
4.3.1 Archaeology  

Background research determined that 17 previously registered archaeological sites are 
located within one kilometre of the study area, four of which are within the study area. A 

review of the historical and archaeological contexts of the study area also suggested that 
the study area has potential for the identification of Indigenous and Euro-Canadian 
archaeological resources, depending on the degree to which soils have been impacted.  
 
The property inspection determined that most of the study area retains archaeological 
potential and will require Stage 2 assessment.  In light of these results, the following 
recommendations are made:  
 
1. Most of the study area retains archaeological potential. These lands require Stage 2 
archaeological assessment by test-pit survey or pedestrian survey, both at five metre 
intervals, where appropriate, prior to any proposed impacts to the property;  
 
2. The remainder of the study area does not retain archaeological potential on account of 
deep and extensive land disturbance and low and wet conditions. These lands do not 
require further archaeological assessment; and,  
 
3. Should the proposed work extend beyond the current study area then further Stage 1 
archaeological assessment should be conducted to determine the archaeological 
potential of the surrounding lands.  
 
4.3.2 Cultural Heritage 

Based on the results of the background research and field review, there are 17 cultural 
heritage resources within and adjacent to the study area, including: six farmscapes (CHLs 
1-3, 7, 10, and BHR 3); one residence (BHR 4); one remnant farmscape (CHL 4), one 
historic settlement area (CHL 12), one cemetery (CHL 8), two bridges (CHR 8, 16), one 

watercourse (CHR 6), two roadscapes (BHR 2, 5) and one railscape (CHL 11). BHR 1 
was formerly a Designated Part IV residential property, however it has been confirmed as 
demolished.  
 
Land use changes, redevelopment and road construction may have a variety of impacts 
upon cultural heritage resources. The results of background historical research and a 
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review of secondary source material, including historical mapping, revealed that the study 
area has a rural land use history dating back to the early nineteenth century. The field 
review confirmed that this area retains a number of nineteenth- and twentieth-century 
cultural heritage resources. As such, the proposed developments, including the 
construction of a new North-South Collector Road, the rehabilitation of the Freeport 
Stormwater Management Pond and the installation of an Interim Sanitary Pumping 
Station, and any other proposed alterations to the subject area, should be planned to 
avoid impacts to any cultural heritage resources.  
 
Based on the results of this assessment and a review of the preferred solutions, the 
following recommendations have been developed:   
 
1. Road construction should be suitably planned in a manner that avoids any identified, 

above ground, cultural heritage resource.   
 

2. Indirect impacts to CHLs 1-4 and BHR 3 are expected through disruption to the 
cultivated fields located in the northwest corner of the property. The impact to the 
viability of the agricultural fields should be mitigated by preserving access points for 
agricultural vehicles, and minimizing the width of the road right-of-way through the 
agricultural landscape.  The cultivated fields should be subject to photographic 
documentation and compilation of a cultural heritage documentation report by a 
qualified heritage consultant during detail design and in advance of construction 
activities. Following completion, the report should be filed with cultural heritage 
planning staff at the City of Cambridge.   
 

3. Impacts to CHL 9 are expected at the intersection of the North-South Collector Road 
and Middle Block Road. The identified impacts to CHL 9 are not considered to be 
significant given the nature of the alterations. Impacts to the identified Middle Block 
Road roadscape could be mitigated by limiting the road improvements and/or limit 
widening of the intersection with the North-South Collector Road. The historic 
roadscape should be subject to photographic documentation and compilation of a 
cultural heritage documentation report by a qualified heritage consultant during detail 
design and in advance of construction activities. Following completion, the report 
should be filed with cultural heritage planning staff at the City of Cambridge. 

 
4. This report should be presented to the Municipal Heritage Committee and cultural 

heritage planning staff for comment, and approval by the City Planner at the City of 

Cambridge.  
 

5. Should future work require an expansion of the study area then a qualified heritage 
consultant should be contacted in order to confirm the impacts of the proposed work 
on potential heritage resources. 
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4.4 TRANSPORTATION & MUNICIPAL SERVICING INFRASTRUCTURE 

4.4.1 Transportation 

The transportation network is important to identify as the road corridors will likely be the 
setting for most of the new servicing infrastructure (i.e. sewers, watermains, pumping 
stations and/or forcemains and utilities) connecting to the NCBP study area.  The 
identification and classification of roads and any potential constraints is important for the 
determination of logistical issues for the servicing infrastructure locations.   Understanding 
the road network is also important to assess the feasibility and timing of construction as 
well as access for any future maintenance or improvements to related infrastructure.  
 
The following is a list of the existing road infrastructure within close and relevant proximity 
to the EA study limits. 
  
Highways Regional Arterial Roads City of Cambridge Roads 

 
• Hwy #401 
• Hwy #8 (King St.) 
 

• Maple Grove Road 
• Fountain Street North 
• Kossuth Rd / Fairway Rd 
 

• Middle Block Road 
• Allendale Road 
• Riverbank Drive 
• Cherry Blossom Road 
• (Future) Intermarket Road / 
Boychuk Drive) 

 
Of specific importance to this project, the future development and/or upgrades of two key 
roadways should be noted: 
 

1. Fountain Street North is proposed to be upgraded to a 4 lane urban design in 
2018 from Kossuth Road to just north of Hwy #401.    
 

2. As part of the proposed Creekside development, new east-west connecting 
roads are proposed between King Street and Maple Grove Road.   

 
In addition to the roadway transportation infrastructure, there is also railway infrastructure 
within the study area.  Canadian Pacific (CP) Rail runs along the south limit of the study 
area boundary.   
 
4.4.2 Municipal Services 

Municipal Services within the limits of the study area do not currently exist.  Existing 
farmsteads as well as the residential properties on Riverbank Drive are currently serviced 
via private wells and individual septic systems.    However, as part of the proposed 
Fountain Street North Improvements project (2018), municipal water supply and sanitary 
servicing will be extended along Fountain Street North, northerly from Maple Grove Road.    
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Specifically, the existing City of Cambridge 300 mm diameter local distribution watermain 
will be extended from its current terminus at Banat Road northerly to Middle Block Road.  
In addition, a new 450 mm diameter transmission watermain extension is proposed from 
Maple Grove Road to the Region of Waterloo Airport, as recommended by the Tri-City 
Water Distribution Master Plan.  This new transmission watermain would also connect to 
the recently constructed Fairway Road Watermain. 
 
The existing gravity sanitary sewer on Fountain Street North currently terminates at the 
north side of Maple Grove Road.  A proposed sanitary sewer extension will extend from 
Maple Grove Road to a northern limit between Banat Road and Middle Block Road (exact 
limit determined, pending review by the City of Cambridge) on behalf of the City of 
Cambridge. In addition, a proposed 150 mm diameter sanitary forcemain will carry waste 
from the Region of Waterloo Airport to the northern limit of the gravity sanitary sewer 
extension. 
 
Storm drainage within the study area consists of overland flow and roadside ditches with 
some minor culverts at driveways and entrances to private lands.  Similar to the water 
and sanitary servicing infrastructure, new storm sewers will be constructed as part of the 
Fountain Street Improvements project. 
 
4.4.3 Utilities 

There are various underground and overhead utilities within the study area.  The 
applicable utility companies within the study area were advised of this EA study and 
information was compiled regarding existing plant, summarized as follows: 
 
Cambridge & North Dumfries Hydro – Existing plant consists of a single 3-phase circuit 
of aerial power lines on wood poles along Allendale Road and Riverbank Drive.  Major 
improvements to the existing aerial power lines along Fountain Street North are proposed 
in coordination with the planned 2018 road improvements project.  
 
Union Gas - There is an existing 100mm (4”) low pressure polyethylene (PE) main along 
the south side of Allendale Road between Fountain Street North and Riverbank Drive. 
Typically, the gas main is at least 3 feet deep and is generally located near the edge of 
the R.O.W.   Union Gas may be looking to expand their service in this area and is 
currently reviewing internally. 
 

Bell Canada, Allstream Communications & RCI Rogers (telecommunications) – 
Telecommunications companies currently have buried fibre optic lines and some aerial 
lines along Middle Block Road and Allendale Road.  In 2005, a cellular tower was erected 
in the vacant lands adjacent to Riverbank Drive between Middle Block Road and 
Allendale Road. 
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4.5 EXISTING LAND USE & OWNERSHIP 

The North Cambridge Business Park is predominately composed of privately owned 
agricultural land. These properties host several farmsteads and associated agricultural 
structures. The land is relatively flat, gently undulating crop land, interspersed with areas 
of natural features and vegetation. Along the eastern limits of the study area, between 
Allendale Road and Banat Road near Fountain Street North, there is a small 
(approximately 7 ha) residential area. It is also important to note that immediately outside 
of the western boundary of the study area, there is a larger estate residential 
neighbourhood along Riverbank Drive.  
 
In the southern extent of the study area, between Freeport Creek and the CP Railway, 
the land is privately owned by a development corporation (Creekside) intent on 
developing employment lands. A draft plan of subdivision for the proposed development 
was approved by the City in April of 2015, with ‘redline’ revisions to the plan issued for 
approval in August 2016. As of the writing of this ESR, the red-lined draft plan has not yet 
been approved.   Currently these lands remain as actively worked agricultural fields.  
 
The City of Cambridge owns the parcel of land containing the Freeport Stormwater 
Management Pond (Pond 130).  
 
Figure 4-3 illustrates the existing land use and property ownership within the study area. 
 
 
 
4.6 SUMMARY OF EXISTING CONDITIONS & CONSTRAINTS 

For ease of reference, Figure 4-4 illustrates a summary of the key existing features and 
constraints within the Class EA study area. 
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5 Freeport Creek SWM Facility 

5.1 PROBLEM STATEMENT 

Any activity that could interfere in any way with the wetlands associated with the Upper 
Freeport Creek PSW (which also happens to be a SWM facility) are currently regulated 
by the GRCA per Ontario Regulations under Section 28 of the Conservation Authority Act 
and under the 2003 GRCA Wetland Policy and the 2013 Policies for the Administration of 
Development Interference with Wetlands and Alterations to Shorelines and Watercourse 
Regulation (Ontario Regulation I50/06). The regulated area includes the surrounding 120 
metres adjacent to these wetlands. In other words, the regulation is specifically intended 
to protect wetlands and other natural features.   
 
Per the MESP-1 and its Subwatershed Study and Master Drainage Plan, it was 
recommended that a separate Class EA be undertaken to investigate alternative means 
to provide flood control for the Freeport Creek subwatershed; specifically, retrofitting and 
rehabilitation of the existing flood control facility (aka Pond 130) to accommodate and 
manage the post development flows from the contributing Freeport Creek drainage basin.    
The recommended scope of the study includes: 
 

 Review of adequacy of original stormwater management facility design criteria; 
 Assessment of potential changes in water quantity/quality and impacts on 

wetland/woodland communities; 
 Detailed topographic and bathymetric survey of Pond 130; 
 Review of Provincial (MNRF and DFO), Municipal and Conservation Authority 

policies, including consultation with MNRF and GRCA staff; 
 Analysis of the existing and proposed hydroperiod and hydrogeomorphic 

characteristics of the wetland. 
 Evaluation and confirmation of the Regional floodlines and assessment of 

impacts/risks to the Regional Operations Center and other nearby structures; 
 Evaluation of potential impacts to the natural features within/surrounding Pond 130. 

 
To that end, the following problem statement has been defined for this portion of this 
Class EA Study: 
 

There are historic operational and sediment deposition issues within 
the existing Freeport Creek Stormwater Management Pond.  These 
issues have resulted in the transformation of the SWM pond into a 
Provincially Significant Wetland that warrants protection. 
Improvements to the SWM pond are required to improve its intended 
function as a quantity control facility, to address related regional flow 
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and flood plain issues upstream and downstream, and to ensure the 
future longevity of the PSW and associated natural habitat.  

 
The following sections serve to address this problem statement.  
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5.2 EXISTING CONDITIONS 

The North Cambridge Business Park Study Area falls within three distinct subwatershed 
catchment drainage areas, all eventually draining to the Grand River and therefore under 
the jurisdiction of the GRCA.  Specifically, these subwatershed areas are Freeport Creek, 
Allendale Creek (a minor tributary to the Grand River) and Middle Creek (a branch within 
the Hespeler West Subwatershed).   
 
This Class EA focusses on the existing Freeport Creek SWM Facility (formerly known as 
Pond 130).  Figure 5-1 illustrates the various sub-catchment areas within the Freeport 
Creek Subwatershed. 

 
5.2.1 Background 

The Freeport Creek SWM Facility (aka Pond 130) was designed and constructed in the 
early 1990’s as an online detention pond, intended to provide flood control for upstream 
employment development lands draining into Freeport Creek. It was originally designed 
as a predominately dry pond, with distinguishable watercourses converging to an outlet 
structure.  The outlet includes an earthen berm (also used a farm road crossing), a 
375mm low flow outlet pipe, an 1880mm x 1260mm corrugated steel pipe (CSP) arch to 
control major storm events, and an emergency overflow spillway.  The outlet structure / 
berm is reinforced with gabion baskets, which cover the downstream end of the low flow 
outlet pipe.   
 
Based on historical records and aerial imagery, at some point in the early 2000’s, the low 
flow structure had become blocked, resulting in significant long term inundation of the 
pond basin, up to the invert of the major outlet pipe.  It is generally believed that the 
blockage was due to the debris clogging the gabion baskets immediately upstream of the 
low flow pipe inlet. Efforts were made over time to remove the debris and restore the low 
flow outlet but the blockage re-occurred.   
 
The resultant inundation of the SWM facility basin has since transformed the local 
ecology, including significant die-back of flooded trees, and over time the basin has 
evolved into open-water marsh conditions, which is a relatively rare feature in Waterloo 
Region.  In recent years, and as detailed in the Freeport Creek Subwatershed Study, the 
area has been formally designated as a Provincially Significant Wetland (PSW) by the 
MNRF.   
 
Refer to Section 4.1 of this EA report for details of the Natural Heritage System and local 
ecology related to the Freeport Creek SWM Facility and the PSW. 
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The existing SWM Pond 130 was originally designed and constructed for the Cambridge 
Business Park and was intended to provide quantity control for the upstream industrial 
development, up to and including the regional storm event (Conestoga-Rovers & 
Associates, 1990).  The original design report provided SWM guidelines for all lands 
upstream of Pond 130.  However since that time, stormwater management best practices, 
applicable IDF parameters and SWM facility performance requirements have changed.   
 
The East Side Lands MESP-1 - Master Drainage Plan (MDP) provided updated direction 
regarding the function of Pond 130, stating that, until an alternative evaluation of Pond 
130 (i.e. this EA study) is complete, all future development lands contributing flows to 
Freeport Creek shall provide stormwater management quantity controls, which are 
expected to be met through a combination of at-source controls such as LIDs and end-of-
pipe facilities.  Specifically, lands upstream of Pond 130 shall provide quantity controls for 
the 2 to 100 year and regional storm events.  Lands downstream of Pond 130 shall 
provide quantity controls for the 2 to 100 year storms. However, due to the proximity of 
the Grand River and the related timing of peak flows, no additional quantity attenuation is 
required for the regional storm event.   
 
In line with GRCA policy regarding online SWM facilities, the Freeport Creek SWM facility 
is intended solely for quantity control. Therefore, all quality treatment, erosion control, and 
retention is to be provided onsite for all future development within the study area.  
Specifically, quality control is required to achieve MOE Enhanced Level of treatment, and 
Erosion Control requires 24-hour extended detention of the 25 mm storm event.  Refer to 
the MDP for additional SWM requirements such as water budget (i.e., infiltration 
requirements) or at-source LID BMP-type controls for lands within the Freeport Creek 
subwatershed.   
 
 
5.2.2 Physical Analysis – Historical & Updated Conditions 

The contributing drainage area for the original 1990 design was determined to be 253 
hectares based on available mapping at the time, which is considered to be rather coarse 
by today’s standards.  The actual drainage area confirmed through current mapping is 
278.8 hectares, with the primary difference being attributed to more accurate land contour 
information and the appropriate inclusion of additional lands north of Allendale Road and 
east of Fountain Street. 
 

Figures 5-2 and 5-3 are excerpts from the 1990 CRA design and illustrate the coarse 
nature of the original mapping (derived from 1983 Ontario Base Maps) used to define the 
pre-development and post-development drainage area for the Pond 130 hydrologic and 
hydraulic modeling, as well as the Pond 130 design, including stage-storage-discharge 
calculations.  
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In the spring of 2016, site reconnaissance was conducted to verify the current conditions 
and storage capacity of the existing SWM Pond 130.  As confirmed with City staff and 
based on the premise that invasive works within the PSW would likely not be entertained, 
a complete bathymetric survey (as recommended in the MDP) was not completed.  
However, a detailed topographic survey of the pond area was completed to validate and 
supplement currently available mapping, capturing: 
 

 Inlet pipes, headwalls and inverts; 
 the existing outlet control structure (pipes and gabion baskets);  
 physical shape and limits of the outlet structure’s berm / farm road crossing,  
 overflow route and spillway weir; 
 the upper limits of the pond basin matching into adjacent lands; and  
 the perimeter of the Normal Water Level (NWL), including side slopes into the 

standing water area to a maximum depth of 0.3m.   
 
This new topographic data was analyzed and compared to the available existing 
mapping, specifically the Digital Elevation Model (DEM) acquired from Land Information 
Ontario (LIO).  The new data was then integrated into the mapping to create a new DEM 
for the pond basin.  This new surface model provides a sufficiently accurate 
representation for volumetric analysis and calculations associated with the necessary 
hydrologic and hydraulic modeling of this EA study.  
 
Figure 5-4 illustrates the current existing conditions base plan for the Freeport Creek 
SWM Facility, including the recent field reconnaissance data. 
 
Using the updated base plan, and recognizing the historical operational issues of the 
outlet, the key pond outlet features were compared against the original Pond 130 design 
details (per CRA, 1990).   
 
Table 5-1 summarizes the key differences between the original design and the current 
conditions.    
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Table 5-1 
Key Pond Features – Comparison of Original Design to Existing Conditions 

Feature Original 
Design 

Field Measured 
Conditions 

Notes 

Minor 
Outlet 
Control 

300 mm CSP at 
the creek 
channel bottom  
Inv.= 299.6 m 

Inlet of pipe not 
found. Assumed 
underwater and/or 
blocked. 

Immediately south of the major 
outlet CSP. Gabion basket 
blocking downstream end of pipe. 
Upstream end submerged and 

appears to be blocked by debris. 

Major 
Outlet 
Control 

1880 mm x 
1260 mm CSP 
pipe arch 
Inv. = 301.25 m 

1880 mm x 1260 
mm CSP pipe arch 
at Inv. = 301.25 m 

Through the earthen outlet berm, 
located in the centre of the 
structure.  Water flowing freely at 
minimal depth. 

Overflow 
Spillway 

5 m wide w/ 
10:1 sideslopes  
Inv. = 302.50 m 

5 m wide w/ varying 
sideslopes  
Inv. = 302.50 m 

In the outlet earthen berm / farm 
road crossing at the north end, 
where the berm meets the existing 
topography. 
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5.2.3 Stage-Storage Analysis 

Utilizing the updated base plan and invert elevations of the existing outlet structure, 
volumetric calculations were performed to confirm the existing stage-storage relationships 
within the pond.  These were compared to the original design conditions and are 
summarized in Table 5-2.    

Table 5-2 
Stage-Storage Relationships (Existing and Original Design) 

Elevation 
(m) 

Stage 
(m) 

Current 
Storage 
Volume 

(m3) 

Original 
Storage 
Volume 

(m3) 

Storage 
Difference 

(m3) 

Description 

299.60 0 0 0 0 
Original Low-Flow Outlet 
(blocked) 

300.50 0.90 15 32,000 31,985 
Currently below Normal Water 
Level 

301.25 1.65 21,720 101,000 79,280 
Major Outlet Invert / Ex. Normal 
Water Level 

301.50 1.90 50,710 138,800 88,090  

302.00 2.40 129,985 214,500 84,515  

302.50 2.90 220,171 320,000 99,829 
Emergency Overflow Spillway 
Crest Elevation 

303.00 3.40 316,644 
Not 

Recorded 
N/A 

Top of Existing Outlet Structure 
Berm 

304.00 4.40 527,600 
Not 

Recorded 
N/A 

Perimeter of Operations Centre 
Parking Surface 

 
As noted in Table 5-2, there is a discrepancy of 99,829 m3 of storage between the original 

design and existing conditions.  This difference is attributed primarily the limited accuracy 
of the original pond mapping (OBM 1983), as well as some sedimentation that has 
occurred since the pond’s construction.  Figure 5-5 illustrates the stage-storage 
relationship for the original design and the updated, current pond conditions. 
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Figure 5-5  
Comparison of Original and Current Stage-Storage Relationship 

 
 
 
The blockage of the low flow outlet and subsequent loss of storage volume results in a 
combination of significantly higher downstream flow rates and more frequent overtopping 
of the emergency overflow spillway.  The loss of storage volume also has implications 
related to increased upstream floodlines, especially if the outlet structure control 
elevations would be raised.     
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5.2.4 Groundwater Interactions with the Wetland 

As reported as part of the Freeport Creek Subwatershed Study, hydrogeological 
interactions between the wetland and the creek were investigated.  This investigation also 
included groundwater monitoring of locations around the study area and in the immediate 
vicinity of the wetland.  Of particular interest to the Freeport Creek Wetland, it was found 
that of the four (4) types of aquifers found in the East Side Lands area, only two (2) were 
present around the wetland, which is the shallow overburden (1-4 m) and deep (below 30 
m) aquifers, with everything between being aquitard material. 
 
The monitoring results from the shallow groundwater monitoring wells placed around the 

wetland confirm that seasonal fluctuations of rainfall (including during dry periods) have 
little to no effect on the overall groundwater elevation, which serves as a constant 
discharge and thereby water supply for the Freeport Creek SWM facility and baseflow 
downstream thereof.    
 
 
5.2.5 Wetland Hydroperiod and Hydrogeomorphic Characteristics  

The hydroperiod of a wetland is the seasonal pattern expected for water levels through 
any given year, also referred to ‘hydrologic regime’.  There are several levels of 
classification for the hydroperiod of a wetland, of which this facility originally would have 
been deemed as temporary (as well as artificial).  A “Temporary” hydroperiod 
classification means that the wetland is flooded for brief periods, after which the water 
level is non-existant or relatively dry.  However, with the low-flow outlet blocked and the 
facility unable to drain completely, the established wetland hydroperiod classification has 
switched to “Permanent”.  This means that the existing flooded condition of the wetland 
will generally remain throughout the year, with little-to-no reduction in normal water level.   
 
The hydrogeomorphic characteristics of the wetland may be identified by describing the 
features that make it a wetland.  These features help to define what type of wetland it is 
through a hydromorphic classification system.  The characteristics that define this wetland 
are: 
 
 It is associated with stream channels; (Riverine) 
 Dominant water sources are often overbank/upstream flow as well as groundwater 

discharge; Riverine/Depressional/Slope) 
 The wetland is found in a depressional valley or basin with adjacent steeper slopes; 

(Depressional/Slope) 
 Hydrodynamics are dominated by water flowing in one direction; (Slope) 
 Defined channel morphology disappears further into the wetland; (Riverine) 
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 Water is generally lost through intermittent drainage from an outlet, evapotranspiration 
and potentially groundwater recharge during dry periods. 
(Riverine/Depressional/Slope) 

 
When examining these characteristics against the typical hydrogeomorphic wetland 
classification list, it becomes clear that this wetland shows signs of multiple 
classifications, as is often the case.  For the Freeport Creek SWM Facility and its 
associated PSW, it can be concluded that the fringes and upper reaches begin as Slope 
and Depressional wetlands, leading into a more Riverine style towards the centre and 
downstream sections of the wetland.   
 
 
Throughout the examination and evaluation of the alternative design scenarios, it will be 
important to consider maintaining the hydroperiod and hydromorphic features of the 
wetland.  This is necessary in order to protect key ecological features and functions 
initially documented by Aquafor Beech (see Freeport Creek Subwatershed Study, 2013) 
and subsequently confirmed by NRSI (2017), some of which are deemed to be 
provincially and/or regionally significant. 
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5.2.6 Wetland Enhancements 

The Freeport Creek Subwatershed Study provided numerous recommendations for 
enhancements of the Freeport Creek Wetland Complex.  The main goal of the 
recommendations is to promote habitat growth and protection as well as promoting 
aquatic species access and diversity.  The following recommendations for improvement 
were made: 
 
 Enhance connection with adjacent linear woodland; 
 Removal of fish barriers (gabion baskets); 
 Buffer plantings along exposed riparian areas; 

 Invasive species removal; and 
 Amphibian-friendly buffer plantings. 
 
These enhancements are relatively straight-forward improvements and can be easily 
incorporated into most of the alternative scenarios for the pond.  The ability for a scenario 
to incorporate these improvements will be accounted for in the evaluation of alternatives. 
 
The only potentially complicated improvement is to provide enhanced fish passage.  
Gabion baskets in general are viewed as not being fish friendly features in the riparian 
zone, however in the case of the existing pond, these were included in the original design 
and placed in front of the low-flow outlet, completely blocking fish passage.  If the gabion 
basket and resultant blockage were to be removed, the water level in the pond would be 
lowered again, effectively draining the wetland, which is counter-productive to the 
enhancement goal.  In order to provide adequate fish passage, the entire outlet structure 
needs to be completely redesigned and reconstructed.  As a general guidance, the 
following fish passage features are recommended for inclusion in the updated outlet 
design: 
 
 Deeper flow depth and lower velocities, by using rough bottom surface and low slopes 

as well as mixing natural substrate with erosion resistant rip-rap material; 
 Intermediate rest areas – Use staggered baffle blocks or periodic boulders; 
 Reduce inlet/outlet restrictions by eliminating a drop, providing a plunge-pool and/or 

partially submerging inlet and outlet inverts. 
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5.3 HYDROLOGIC & HYDRAULIC MODELING 

The Freeport Creek Subwatershed Study (SWS) provided updated hydrologic and 
hydraulic models of the existing conditions within the study area.  The hydrologic model 
was created using EPA SWMM and the hydraulic model was created using HEC-RAS 
4.0.  Both of these models used the same digital elevation model (DEM) derived from 
available mapping.  
 
For this EA study, these existing models were used as the basis for developing and 
evaluating alternative design scenarios for the Freeport Creek SWM Facility.  The SWS 
models were updated using the new base plan information and the resultant stage-

storage relationships to assess and understand the upstream and downstream impacts of 
each scenario.   
 
It is of note that the SWS models include sections of Allendale Creek and Middle Creek 
that are not relevant to this study, which focusses on Freeport Creek.  The modeling 
output includes these external drainage areas, but they are not included in the 
discussions below.  The following sections summarize the modeling details and 
parameters specific to this EA.  Modeling output is provided in Appendix C. 
 
 
5.3.1 Hydrologic Modeling Parameters & Model (PCSWMM) 

Per the MESP-1 Master Drainage Plan, the Freeport Creek subwatershed area has been 
broken down into discrete sub-catchment areas.   
 
Figure 5-6 illustrates the sub-catchment drainage areas associated with Freeport Creek  
 
Table 5-7 presents the hydrologic modeling parameters for each sub-catchment area.   
 
It is noted that for the purposes of this EA, the sub-catchment areas FP24 and FP25 were 
further broken down into smaller sub-catchments based on known natural boundaries and 
development constraints. 
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Table 5-3 
Hydrologic Model Catchment Parameters 

 

Sub-
Catchment 

Name 

Area (ha) Flow 
Length 

(m) 

Slope  
(%) 

Existing 
Impervious 

(%) 

Future  
Impervious 

(%) 

SCS 
Curve 

Number 

FP01 22.02 965 0.71 68 68 70 

FP02 4.17 564 0.62 24 24 51 

FP03 1.81 190 0.39 47 47 75 

FP04 0.39 111 0.45 100 100 98 

FP05 5.83 150 0.47 87 87 81 

FP06 4.82 261 0.57 78 78 68 

FP07 2.97 141 1.06 77 77 68 

FP08 1.88 130 0.11 58 58 88 

FP09 1.62 150 0.14 45 45 87 

FP10 9.35 200 0.25 42 42 57 

FP11 4.27 313 0.48 5 5 49 

FP12 2.29 180 0.65 38 38 62 

FP13 10.95 330 0.30 24 24 61 

FP14 14.62 219 1.37 65 65 63 

FP15 59.00 653 0.18 8 85 56 

FP16 7.98 497 8.10 70 70 61 

FP17 13.90 277 3.61 4 85 57 

FP18 37.34 717 4.36 30 30 52 

FP19 0.81 110 0.91 25 25 55 

FP20 4.67 211 0.71 5 5 49 

FP21 11.74 492 0.71 60 60 76 

FP22 7.00 543 0.74 75 75 81 

FP23 7.30 225 1.11 62 62 72 

FP24A 17.61 100 1.00 4 85 57 

FP24B 10.54 420 0.36 49 49 68 

FP25 17.26 805 2.91 8 8 57 

FP25A 20.10 300 2.91 8 90 57 

FP25B 4.70 150 5.00 8 90 57 

FP26 4.71 185 0.81 74 74 65 

FP27 3.27 119 1.26 86 86 81 

FP28 3.45 165 0.91 79 79 81 

FP29 2.53 102 0.49 87 87 81 

FP30 6.59 293 0.51 91 91 81 
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Sub-
Catchment 

Name 

Area (ha) Flow 
Length 

(m) 

Slope  
(%) 

Existing 
Impervious 

(%) 

Future  
Impervious 

(%) 

SCS 
Curve 

Number 

FP31 6.67 410 3.90 69 69 71 

FP32 4.18 352 5.70 7 7 75 

FP33 6.25 566 3.20 37 37 96 

FP34 4.00 223 8.10 55 55 91 

FP35 4.17 154 4.60 18 18 94 

FP36 2.10 39 4.50 7 7 96 

FP37 8.00 252 1.20 38 38 89 

FP38 7.55 176 1.10 10 10 71 

FP39 18.93 745 1.21 40 40 68 

FP40 8.30 166 4.00 41 41 69 

HW1 51.00 524 0.76 5 5 73 

TG1 28.20 313 1.30 10 10 62 

TG2 45.60 589 0.70 25 25 67 

TG3 45.00 1134 1.90 5 5 70 

TG4 50.60 770 3.90 5 5 71 

TG5 22.90 723 4.30 20 20 69 

TG6 6.83 359 6.10 40 40 73 

TG7 15.90 504 0.80 10 10 54 

TGS1 2.49 233 5.60 45 45 89 

TGS2 3.48 352 6.30 45 45 89 
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5.3.2 Hydraulic Model & Flood Plain Delineation (HEC-RAS) 

The Freeport Creek Subwatershed Study included a hydraulic model (using HEC-RAS 
4.0), that was used to define and update the regional floodline elevations and floodplain 
limits along the watercourse, both upstream and downstream of the Freeport Creek SWM 
Facility.   
 
Per standard GRCA guidelines, the modeling of floodplain limits uses a conservative 
approach with regards to existing flood control structures (i.e. the outlet structure for the 
Freeport Creek SWM Facility).  This approach is derived from the MNRF’s “River and 
Stream Systems: Flooding Hazard Limit (2002) publication which states that “stormwater 

management facilities may not be used to provide any reduction in flood flows”.   
 
For lands upstream of the control structure, it is assumed that the outlet is functioning and 
retaining flood waters as designed, resulting in higher than historic floodline elevations 
upstream.   For lands downstream, it is assumed that the outlet control structure does not 
exist and regional flows are conveyed freely, resulting in downstream floodline elevations 
that are higher than what would be expected if the control structure were in place. 
 
The current regulated flood limit was defined through the SWS model and formally 
adopted by the GRCA and is considered the baseline for comparison of alternatives 
considered in this EA study. 
 
Figure 5-4 (above) illustrates the existing floodplain limits in general proximity to the 
Freeport Creek SWM Facility and the NCBP study area. 
 
Through preliminary discussions with the GRCA and MNRF, it has been confirmed that 
the existing farm road crossing and related Freeport Creek SWM Facility outlet structure 
has been identified as a “Dam” under the Lakes and Rivers Improvement Act (LRIA).  
Further discussion regarding this matter is provided in Section 5.6.  
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5.4 SWM POND RETROFIT ALTERNATIVES 

Per the MESP-1 Master Drainage Plan (MDP), various alternative design intentions were 
identified for the future retrofit of the Freeport Creek SWM Facility.  These include: 
 

 Retrofitting of the existing flood control facility (Pond 130) to accommodate and 
manage the post development regional flows from the contributing Freeport Creek 
drainage basin; 

 The possibility for on-line flood control in Freeport Creek upstream of the main pond 
area (i.e. NF3) for flows above the 25 year event has been identified in the shallow 
ponding area in the agricultural field north of Freeport Creek.  

 Evaluation and confirmation of the need for Regional Control facilities upstream and 
downstream of Pond 130 considering the effect of storage and routing of flows within 
the creek itself; 

 Restoration of Pond 130 to original design standards and function as detailed within 
the MOE Certificate of Approval No. 3-1419-90-006; 

 New outlet structure for Pond 130 to restore/improve facility function as well as 
operations and maintenance activities; 

 Potential to integrate the proposed works with the future road crossing (structure and 
alignment) of Freeport Creek as identified within the MESP-1. 

 
A total of eight (8) scenarios were developed for detailed analysis, as follows: 
 
Scenario #1 Current Existing Conditions - with the normal water level (NWL) defined by the 

existing large CSP culvert + adjacent private lands remaining un-developed 

Scenario #2 Original outlet design configuration restored + adjacent private lands 

remaining un-developed  

Scenario #3 Pond configuration & outlet remain unchanged from current condition + new 

SWM controls on adjacent private development lands   

Scenario #4 Retrofit pond outlet to provide SWM quantity controls for existing & future 

development (no quantity controls on upstream private lands) 

Scenario #5 Relocate pond outlet further downstream (300m west to Road Crossing 'A') + 

Retrofit Pond to provide all SWM quantity controls (per Scenario #4) 

Scenario #6 Future SWM controls on private lands + retrofit pond outlet to meet control 

targets and set low flow outlet to lower normal water level to below upstream 

storm sewer inlet 

Scenario #7 Future SWM controls on private lands (no regional controls downstream) + 

retrofit pond outlet to meet control targets and set low flow outlet to lower the 

normal water level to below upstream storm sewer inlet 

Scenario #8 Future SWM controls on private lands (no regional controls downstream) + 

retrofit pond outlet to meet control targets and set low flow outlet to maintain 

current normal water level 
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Hydrologic models were developed for each of the scenarios for the 2, 5, 10, 25, 50, 100 
year and regional storm events.  These models were used to assess the adequacy of 
pond storage volume, determine release rates and upstream / downstream flood limits, 
and detention time for attenuated stormwater.   
 
For the purpose of comparing alternatives, it was assumed that changing the physical 
shape of the pond would have detrimental effects on the local ecology.  Therefore, a 
similar stage-storage curve was adopted for each scenario based on the existing pond 
topography.  The normal and maximum water levels and corresponding storage volumes 
vary between alternatives based on peak flows and outlet structure elevations.  The 
exception is Scenario #5, which has an outlet located further downstream, expanding the 
surface area and corresponding volume of the pond.  This results in a stage-storage 
curve that is completely unique from the other scenarios. 
 
Table 5-3 summarizes the proposed outlet controls associated with each alternative. 

Table 5-4 
Summary of Outlet Control Configurations for Each Scenario 

Scenario Low Flow High Flow Spillway 

1 Blocked 300mm CSP 
1.88m X 1.26m Pipe Arch @ 

301.25m 
5m Weir @ 

302.50m 

2 300mm CSP @ 299.60m 
1.88m X 1.26m Pipe Arch @ 

301.25m 
5m Weir @ 

302.50m 

3 Blocked 300mm CSP 
1.88m X 1.26m Pipe Arch @ 

301.25m 
5m Weir @ 

302.50m 

4 375 mm pipe @ 301.25m 
1.5 m Trapezoid Weir @ 302.20m 

+ 2.1m X 1.2m Box Culvert 
20m Weir @ 

304.30m 

5 375 mm pipe @ 301.25m 
1.5 m Trapezoid Weir @ 301.95m 

+ 2.1m X 1.2m Box Culvert 
20m Weir @ 

304.20m 

6 375 mm pipe @ 300.70m 
1.5 m Trapezoid Weir @ 301.60m 

+ 2.1m X 1.2m Box Culvert 
20m Weir @ 

303.75m 

7 375 mm pipe @ 300.70m 
1.5 m Trapezoid Weir @ 301.60m 

+ 2.1m X 1.2m Box Culvert 
20m Weir @ 

303.75m 

8 375 mm pipe @ 301.25m 
1.5 m Trapezoid Weir @ 301.60m 

+ 2.1m X 1.2m Box Culvert 
20m Weir @ 

303.75m 
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Scenarios 1, 2 and 3 represent variations on existing conditions and therefore use the 
outlet pipe and weir dimensions of the original design.  Scenarios 4 through 8 represent 
conditions where the outlet would be reconstructed and therefore could use many 
different configurations for the minor and major flow controls (e.g. size, elevation and 
number of outlet pipes, elevations and widths of weirs).  Recognizing that there are many 
possibilities for the actual design, for the purpose of consistency in the evaluation, a 
simple design approach (i.e. using the same dimensions) was used for all of these future 
scenarios.  It is acknowledged that different options are possible, and several 
configurations were tested during the modeling exercise and were found to have 
negligible impact with regards to achieving the desired flow conditions under the regional 
storm.   
 
The following sections provide detailed descriptions of each of these scenarios. 
 
5.4.1 SWM Scenario 1 – Existing Conditions (Do Nothing) 

This scenario is considered the “Do Nothing” alternative. It assumes no changes to the 
existing outlet features, storage volumes and characteristics of the pond, as well as all the 
existing conditions of the contributing lands.  The low flow pipe is currently plugged, 
therefore the Normal Water Level (NWL) is at the invert of the major outlet CSP. 
 
The following summarizes the configuration of the outlet control structure under this 
scenario: 
 Low-flow outlet – 300 mm CSP @ invert 299.6 m (BLOCKED); 
 High-flow outlet – 1.88 m x 1.22 m CSP Arch @ invert 301.25 m; 
 Overflow Spillway – 5.0 m wide grassed channel @ invert 302.5 m; and  
 Top of Berm – Earthen embankment, 4.0 m top width, grassed @ elevation 303.0 m. 
 
Key Features and Impacts: 
 The existing NWL will remain at the current elevation, which is set at the invert of the 

existing major flow CSP; 
 No future development will occur for adjacent agricultural lands, nor in any of the 

contributing areas upstream; 
 Existing pond outlet will continue to be a barrier to fish passage; 
 The existing open-water marsh ecology will remain undisturbed, with the existing 

(former)woodlot remaining in a flooded condition;  

 Due to the blocked low-flow outlet, higher and more frequent flows discharging from 
the pond will continue for all storm events, which exceed original targets and 
downstream CPR crossing capacity. 

 The upstream 1350 mm inlet storm sewer will remain partially submerged and the 
open-water conditions of the pond remain. 
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Table 5-4 presents the results of the hydrologic model for Scenario #1. 
 
Figure 5-7 illustrates the pond configuration and flow conditions for this Scenario #1. 
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Table 5-5 
SWM Scenario 1 - Summary of Hydrologic Model Results 

 

 
 
 
  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.10 3.24 4.27 5.07 6.78 7.50 30.68 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.28 0.80 1.22 1.49 2.60 2.88 13.94 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.39 1.03 1.58 1.93 3.30 3.60 18.33 

NWL Elevation (m) 301.25 301.25 301.25 301.25 301.25 301.25 301.25 

MWL Elevation (m) 301.44 301.58 301.66 301.71 301.88 301.92 302.96 

Storage Volume 
Used (m3) 

44,290 63,570 76,472 84,122 
111,64

4 
117,70

2 
310,073 

Height of Active 
Storage (m) 

0.19 0.33 0.41 0.46 0.63 0.67 1.71 

Drawdown Time  
(hrs) 

23 - - - - - - - - - - 77 
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5.4.2 SWM Scenario 2 – Original Design Conditions (1990) 

The original design conditions of the Freeport SWM Facility (1990 MOE Certificate of 
Approval No. 3-1419-90-006) are reflected in this scenario, to represent the effects of 
restoring the SWM pond to its original outlet design.  This will essentially only require 
restoring the low-flow outlet to a functional state, removing the blockage and preventing 
future blockage. The effect of this action would lower the current water level in the pond 
to which it reverts into a dry-pond a state with a defined watercourse.   
 
The following is a summary of the outlet control features for this scenario: 
 Low-flow outlet – Ex 300 mm CSP @ invert 299.6 m – OPEN; 

 High-flow outlet – Ex 1.88 m x 1.22 m CSP Arch @ invert 301.25 m; 
 Overflow Spillway – Ex 5.0 m wide grassed channel @ invert 302.5 m; and  
 Berm – Ex Earthen embankment, 4.0 m top width, grassed @ elevation 303.0 m. 
 
Key Features and Impacts: 
 The low-flow outlet will be returned to a functional state; 
 The existing NWL will be lowered to the invert of the low-flow pipe, restoring the 

watercourse condition; 
 No future development will occur for adjacent agricultural lands, nor in any of the 

contributing area; 
 Gabion basket covering low-flow outlet continues to be barrier to fish passage; 
 The wetland will be removed entirely, restoring the watercourse to a defined channel 

condition, removing potential fish habitat, however the flooded woodlots may be 
allowed to recover; and 

 Although the low-flow outlet is functional, the storage volume has been reduced at low 
levels, therefore more frequent and higher flows will still exceed target flows. 

 
Table 5-6 presents the results of the hydrologic model for Scenario #2. 
 
Figure 5-8 illustrates the pond configuration and flow conditions for this Scenario #2. 
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Table 5-6 
SWM Scenario 2 - Summary of Hydrologic Model Results 

 

 
  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.10 3.24 4.27 5.07 6.78 7.50 30.68 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.36 0.88 1.30 1.58 2.68 2.95 13.86 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.48 1.11 1.63 1.98 3.29 3.66 18.04 

NWL Elevation (m) 299.6 299.6 299.6 299.6 299.6 299.6 299.6 

MWL Elevation (m) 301.41 301.55 301.64 301.69 301.86 301.9 302.93 

Storage Volume 
Used (m3) 

40,854 60,168 73,115 80,811 108,192 114,250 305,077 

Height of Active 
Storage (m) 

1.81 1.95 2.04 2.09 2.26 2.3 3.33 

Drawdown Time  
(hrs) 

110 - - - - - - - - - - 175 
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5.4.3 SWM Scenario 3 – Future Onsite SWM & Existing Pond Conditions 

This scenario depicts the pond with existing conditions (untouched), similar to Scenario 1. 
However, future development is allowed to proceed with additional onsite stormwater 
management (SWM) controls for the 2-year to regional storm events.  The low-flow outlet 
is assumed to remain blocked and the NWL will be maintained at the existing elevation. 
 
The following is a summary of the outlet control features for this scenario: 
 Low-flow outlet – Ex 300 mm CSP @ invert 299.6 m – BLOCKED; 
 High-flow outlet – Ex 1.88 m x 1.22 m CSP Arch @ invert 301.25 m; 
 Overflow Spillway – Ex 5.0 m wide grassed channel @ invert 302.5 m; and  

 Berm – Ex Earthen embankment, 4.0 m top width, grassed @ elevation 303.0 m. 
 
Key Features and Impacts: 
 The existing NWL will remain at the current elevation, at the invert of the existing 

major flow CSP; 
 Future development will occur for adjacent lands with completely onsite SWM 

Controls; 
 The upstream 1350 mm inlet storm sewer will remain partially submerged and the 

open-water conditions of the pond remain; 
 Existing pond outlet will continue to be a barrier to fish passage; 
 The existing open-water marsh ecology will remain undisturbed, however the woodlot 

will remain flooded; and 
 Due to the blocked low-flow outlet, higher and more frequent flows from the pond will 

continue for all storm events, which exceed original targets and downstream CPR 
crossing capacity. 

 
Table 5-7 presents the results of the hydrologic model for Scenario #3. 
 
Figure 5-9 illustrates the pond configuration and flow conditions for this Scenario #3. 
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Table 5-7 
SWM Scenario 3 - Summary of Hydrologic Model Results 

 
 
 
 
 
 

 
 

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.08 3.16 4.09 4.79 6.43 7.03 29.43 

Original Pond Outflow 
Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.28 0.82 1.24 1.51 2.58 2.84 14.24 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.39 1.07 1.65 2.00 3.32 3.64 18.54 

NWL Elevation (m) 301.25 301.25 301.25 301.25 301.25 301.25 301.25 

MWL Elevation (m) 301.44 301.58 301.67 301.72 301.88 301.91 302.98 

Storage Volume Used 
(m3) 

44,633 64,224 77,091 84,598 111,244 116,978 313,984 

Height of Active 
Storage (m) 

0.19 0.33 0.42 0.47 0.63 0.66 1.73 

Drawdown Time  
(hrs) 

51 - - - - - - - - - - 108 



inistry of Natural Resources, Fugro Geospatial - Rapid City Office

AE PROJECT No. 2016-5967

0 0.25 0.50.125
Km

Ministry of Natural Resources,
Fugro Geospatial - Rapid City
Office

Ministry of Natural Resources,
Fugro Geospatial - Rapid City
Office

Legend
Scenario 3 Water Levels

Normal Water Level
Max Water Level
Flow Structures
Downstream Flood Limit
Regulatory Floodplain
Creek Centrelines
Core Environmental Features
GRCA Regulated Wetlands
Freeport Marsh Proposed ESPA
Property Lines

Inlet

Low Flow
Outlet

Overflow
Spillway

High Flow
Outlet

SCALE 1:6,000 2017 MARCH

                    SWM Scenario #3
Existing Pond Conditions with
Onsite Controls 

NORTH CAMBRIDGE 
BUSINESS PARK CLASS EA
Figure 5-10

lindnerd
Text Box
Scenario #3 DescriptionPond configuration & outlet remain unchanged from current condition + new SWM controls on adjacent private development lands  

lindnerd
Polygon

lindnerd
Polygon

lindnerd
Text Box
Cons:- Does not meet original Pond control targets.- Downstream flow exceeds allowable limit.- Upstream inlet invert remains below NWL - All future development SWM required onsite.

lindnerd
Text Box
Pros:- Flow targets achieved from the pond and downstream.- Existing marsh ecology remain unaltered.- Future Development does not need onsite SWM

lindnerd
Text Box
On site SWM controls required 

lindnerd
Text Box
On site SWM controls required 

lindnerd
Text Box
NORTH CAMBRIDGE BUSINESS PARK CLASS EA  Figure 5-9 - SWM Scenario #3 Future Onsite SWM & Existing Pond Conditions

lindnerd
Snapshot



City of Cambridge 
Environmental Study Report 

5-68 
p:\20165967\00_cnbp\engineering\03.00_conceptual_feasibility_design_master_plans\03.02_esr\0-main document\esr-final-20170501.docx 

 
5.4.4 SWM Scenario 4 – Freeport SWM Pond Controls all Future SWM 

This scenario examines the possibility of increasing the storage capacity of the pond to 
provide stormwater management quantity control for all future development, as well as 
the existing contributing developed lands.  This scenario will require the existing outlet to 
be completely reconstructed and the berm structure to be built up to allow for higher 
ponding levels within the pond, raising upstream flood limits.  The low-flow outlet is set at 
the existing NWL, to maintain the existing marsh conditions. 
 
The following is a summary of the new outlet control features for this scenario: 

 Low-flow outlet – 375 mm PVC @ invert 301.25 m; 
 High-flow control – 1.5 m wide trapezoidal weir @ 302.2 m, with 1:1 sideslopes; 
 High-flow conveyance – 2.13 m x 1.22 m Conc. Box Culvert @ invert 300.50 m; 
 Overflow Spillway – broad-crested weir @ invert 304.30 m; and  
 Berm – Earthen embankment, 30 m top width @ min. elevation 304.50 m. 
 
Key Features and Impacts: 
 All existing outlet controls will be removed and reconstructed with proposed works; 
 The existing NWL will remain at the current elevation to maintain marsh conditions; 
 Future development will occur and all SWM quantity controls will be within the pond; 
 Water level fluctuations for storm events are greatly increased, potential impacts to 

amphibian and marsh bird breeding habitat; 
 Major storm duration potentially detrimental to upland vegetation (woodlot) habitat 

communities; 
 The reconstructed outlet controls will restore the target peak flows for the regional 

storm event, reducing downstream flooding; and 
 Providing greater storage volume within the pond causes upstream flood limits 

surrounding the pond to increase by over 1.24 m from existing conditions. 
 
Table 5-8 presents the results of the hydrologic model for Scenario #4. 
 
Figure 5-10 illustrates the pond configuration and flow conditions for this Scenario #4. 
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Table 5-8 
SWM Scenario 4 - Summary of Hydrologic Model Results 

 

 
  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
3.46 5.25 6.62 7.67 9.54 10.42 35.44 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.20 0.21 0.22 0.22 0.39 0.47 6.50 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.37 0.62 0.81 0.94 1.34 1.43 11.13 

NWL Elevation (m) 301.25 301.25 301.25 301.25 301.25 301.25 301.25 

MWL Elevation (m) 301.65 301.87 302.03 302.12 302.43 302.5 304.2 

Storage Volume 
Used (m3) 

73,877 110,173 136,337 152,240 208,755 221,741 573,873 

Height of Active 
Storage (m) 

0.4 0.62 0.78 0.87 1.18 1.25 2.95 

Drawdown Time  
(hrs) 

113 - - - - - - - - - - 360 
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5.4.5 SWM Scenario 5 – Outlet Relocated Downstream, Controls all Future SWM 

This scenario includes the most significant proposed physical change, relocating the 
outlet approximately 300m downstream and expanding the overall area of the SWM 
facility.  It would substantially increase the storage capacity of the pond to provide 
stormwater management quantity control for all future development, as well as the 
existing contributing developed lands.  This scenario will require the existing outlet and 
berm to be removed and a new outlet structure to be constructed downstream.  The low-
flow outlet is set at the existing NWL, to maintain the existing marsh conditions. 
 

The following is a summary of the new outlet control features for this scenario: 
 Low-flow outlet – 375 mm PVC @ invert 301.25 m; 
 High-flow control – 1.5 m wide trapezoidal weir @ 301.95 m, with 1:1 sideslopes; 
 High-flow conveyance – 2.13 m x 1.22 m Conc. Box Culvert @ invert 300.50 m; 
 Overflow Spillway – broad-crested weir @ invert 304.00 m; and  
 Berm – Earthen embankment, 30 m top width @ min. elevation 304.50 m. 
 
Key Features & Impacts: 
 All existing outlet controls will be removed, relocated and reconstructed with proposed 

works; 
 The existing NWL will remain at the current elevation to maintain marsh conditions; 
 Pond area is expanded 300 m downstream, flooding downstream creek area resulting 

in loss of existing PSW and wetland habitat and vegetation communities due to 
conversion to open water / aquatic habitat; 

 Greater future development area contributing to the pond, providing all SWM quantity 
control; 

 The reconstructed outlet controls will restore the target peak flows for the regional 
storm event, reducing downstream flooding; and 

 Providing greater storage volume within the pond causes upstream flood limits 
surrounding the pond to increase by 0.94 m from existing conditions. 

 
Table 5-9 presents the results of the hydrologic model for Scenario #5. 
 
Figure 5-11 illustrates the pond configuration and flow conditions for this Scenario #5. 
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Table 5-9 
SWM Scenario 5 - Summary of Hydrologic Model Results 

 

 
  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
3.68 5.56 7.02 8.12 10.10 11.01 37.43 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.13 0.20 0.21 0.21 0.42 0.50 6.21 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.24 0.49 0.62 0.72 0.98 1.05 9.51 

NWL Elevation (m) 301.25 301.25 301.25 301.25 301.25 301.25 301.25 

MWL Elevation (m) 301.49 301.7 301.85 301.94 302.22 302.29 303.9 

Storage Volume 
Used (m3) 

81,466 118,585 145,981 162,690 221,535 235,179 616,385 

Height of Active 
Storage (m) 

0.24 0.45 0.6 0.69 0.97 1.04 2.65 

Drawdown Time  
(hrs) 

79 - - - - - - - - - - 356 
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5.4.6 SWM Scenario 6 – Future Onsite Controls, Reconfigure Outlet  

This scenario aims to achieve downstream flow targets, minimize upstream and 
downstream flood conditions and restore upstream inlet capacity.  This will be achieved 
by reconstructing the outlet, restricting all future development to have complete onsite 
SWM controls and lowering the NWL by 0.55m.  The lowered water level will reduce the 
open-water area of the wetland, however it will improve the inlet conditions of the 
upstream 1350mm diameter storm sewer.  Onsite SWM controls for all future 
development will minimize the upstream flooding limits, resulting from restored outlet 
controls of peak flows from the pond. 
 

The following is a summary of the new outlet control features for this scenario: 
 Low-flow outlet – 375 mm PVC @ invert 300.70 m; 
 High-flow control – 1.5 m wide trapezoidal weir @ 301.60 m, with 1:1 sideslopes; 
 High-flow conveyance – 2.13 m x 1.22 m Conc. Box Culvert @ invert 300.50 m; 
 Overflow Spillway – broad-crested weir @ invert 303.75 m; and  
 Berm – Earthen embankment, 30 m top width @ min. elevation 304.50 m. 

 
Key Features & Impacts: 
 All existing outlet controls will be reconstructed with proposed works; 
 The existing NWL will lowered to improve storm sewer inlet capacity; 
 Reduction in total wetland area and fluctuation in water levels will impact fish, 

amphibian and marsh bird breeding habitat; 
 Future development will require 2-year to regional storm onsite quantity control; 
 The reconstructed outlet controls will restore the target peak flows, reducing 

downstream flooding; and 
 Restoring outlet controls, whilst maintaining existing NWL within the pond, causes 

some upstream flood limits surrounding the pond to increase by approximately 0.75 m 
from existing conditions. 

 
Table 5-10 presents the results of the hydrologic model for Scenario #6. 
 
Figure 5-12 illustrates the pond configuration and flow conditions for this Scenario #6. 
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Table 5-10 
SWM Scenario 6 - Summary of Hydrologic Model Results 

 
 

 

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.08 3.16 4.09 4.79 6.43 7.03 29.34 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.18 0.21 0.31 0.39 0.73 0.83 7.03 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.39 0.61 0.79 0.92 1.42 1.56 11.36 

NWL Elevation (m) 300.70 300.70 300.70 300.70 300.70 300.70 300.70 

MWL Elevation (m) 301.43 301.65 301.79 301.86 302.1 302.16 303.71 

Storage Volume 
Used (m3) 

43,528 74,740 95,753 107,847 149,860 159,818 467,002 

Height of Active 
Storage (m) 

0.73 0.95 1.09 1.16 1.4 1.46 3.01 

Drawdown Time  
(hrs) 

138 - - - - - - - - - - 288 
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5.4.7 SWM Scenario 7 – Future Onsite Controls per MDP, Reconfigure Outlet  

This scenario is derived from the suggested approach in the MDP and aims to minimize 
upstream and downstream flood conditions and improve upstream inlet conditions.  This 
will be achieved by reconstructing the outlet, restricting all future development to have 
complete onsite SWM controls and lowering the NWL by 0.55 m.  Onsite SWM controls 
for all future development will minimize the upstream flooding limits, resulting from 
restored outlet controls of peak flows from the pond.  This scenario is identical to 
Scenario #6, except that development discharging to Freeport Creek downstream of the 
pond does not need to provide regional storm quantity control, as per the MDP, resulting 
in a slightly lower regional peak flow at the CPR crossing. 

 
The following is a summary of the new outlet control features for this scenario: 
 Low-flow outlet – 375 mm PVC @ invert 300.70 m; 
 High-flow control – 1.5 m wide trapezoidal weir @ 301.60 m, with 1:1 sideslopes; 
 High-flow conveyance – 2.13 m x 1.22 m Conc. Box Culvert @ invert 300.50 m; 
 Overflow Spillway – broad-crested weir @ invert 303.75 m; and  
 Berm – Earthen embankment, 30 m top width @ min. elevation 304.50 m. 
 
Key Features and Impacts: 
 All existing outlet controls will be reconstructed with proposed works; 
 The existing NWL will lowered to improve storm sewer inlet capacity; 
 Reduction in total wetland area and fluctuation in water levels will impact fish, 

amphibian and marsh bird breeding habitat; 
 Future development discharging to the pond will require 2-year to regional storm 

onsite control; 
 Future development discharging downstream will require 2-year to 100-year storm 

onsite control; 
 The reconstructed outlet controls will restore the target peak flows, reducing 

downstream flooding; and 
 Upstream flood limits increase by approximately 0.75 m from existing conditions. 
 
Table 5-11 presents the results of the hydrologic model for Scenario #7. 
 
Figure 5-13 illustrates the pond configuration and flow conditions for this Scenario #7. 
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Table 5-11 
SWM Scenario 7 - Summary of Hydrologic Model Results 

 

 
 

  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.08 3.16 4.09 4.79 6.43 7.03 29.34 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.18 0.21 0.31 0.39 0.73 0.83 7.03 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.39 0.61 0.79 0.92 1.42 1.56 11.31 

NWL Elevation (m) 300.70 300.70 300.70 300.70 300.70 300.70 300.70 

MWL Elevation (m) 301.43 301.65 301.79 301.86 302.1 302.16 303.71 

Storage Volume 
Used (m3) 

43,528 74,740 95,753 107,847 149,860 159,818 467,002 

Height of Active 
Storage (m) 

0.73 0.95 1.09 1.16 1.4 1.46 3.01 

Drawdown Time  
(hrs) 

138 - - - - - - - - - - 288 



inistry of Natural Resources, Fugro Geospatial - Rapid City Office

AE PROJECT No. 2016-5967

0 0.25 0.50.125
Km

Ministry of Natural Resources,
Fugro Geospatial - Rapid City
Office

Ministry of Natural Resources,
Fugro Geospatial - Rapid City
Office

Legend
Scenario 7 Water Levels

Normal Water Level
Max Water Level
Flow Structures
Downstream Flood Limit
Regulatory Floodplain
Creek Centrelines
Core Environmental Features
GRCA Regulated Wetlands
Freeport Marsh Proposed ESPA
Property Lines

Inlet

Low Flow
Outlet

Overflow
Spillway

High Flow
Outlet

SCALE 1:6,000 2017 MARCH

                    SWM Scenario #7
Future Onsite Controls per MDP
Reconfigure Pond Outlet

NORTH CAMBRIDGE 
BUSINESS PARK CLASS EA
Figure 5-14

Box

lindnerd
Text Box
Scenario #7 DescriptionFuture SWM controls on private lands (no regional controls downstream) + retrofit pond outlet to meet control targets and set low flow outlet to lower the normal water level to below upstream storm sewer inlet

lindnerd
Text Box
On site SWM controls required 

lindnerd
Text Box
On site SWM controls required 

lindnerd
Polygon

lindnerd
Polygon

lindnerd
Text Box
Cons:- All future development SWM is required onsite.- MWL is still higher than Existing Conditions.- NWL lowering impacts current marsh-like condition.

lindnerd
Text Box
Pros:- Flow targets achieved from the pond and downstream.- MWL is lowest for post development alternatives.- NWL lowering may improve wetland overall health.- Flooded woodlot will be allowed to recover.- NWL is below upstream inlet pipe inverts .- No regional SWM control for development downstream.

lindnerd
Text Box
NORTH CAMBRIDGE BUSINESS PARK CLASS EA  Figure 5-13 - SWM Scenario #7 Future Onsite Controls per MDP, Reconfigure Outlet 

lindnerd
Text Box
Regional Controls not required for lands downstream of Freeport SWM Pond

lindnerd
Snapshot

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Rectangle

mcbrayned
Line

mcbrayned
Line

mcbrayned
Rectangle

mcbrayned
Rectangle

lindnerd
Text Box
1220 x 2130 Box  Culvert

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line

mcbrayned
Line



City of Cambridge 
Environmental Study Report 

5-80 
p:\20165967\00_cnbp\engineering\03.00_conceptual_feasibility_design_master_plans\03.02_esr\0-main document\esr-final-20170501.docx 

5.4.8 SWM Scenario 8 – Controls per MDP, Reconfigure Outlet, Maintain NWL 

This scenario is another variation of the suggested approach presented in the MDP – i.e. 
per scenario #7, which aims to minimize upstream and downstream flood conditions, and 
maintains the existing PSW.  The outlet will be reconstructed to restore downstream flow 
targets, but retain the existing NWL.  This would mean that the inlet pipe will remain 
partially submerged, but there would be minimal change / impact to the existing PSW and 
wetland / marsh conditions. 
 
All future development would be required to have complete onsite SWM controls, such as 
lot level controls and/or end of pipe SWM facilities that service multiple properties.  

However downstream development will not be required to attenuate the regional storm.  
Onsite SWM controls for all future development will minimize the upstream flooding limits, 
resulting from restored outlet controls of peak flows from the pond.  As recommended in 
the MDP, a quicker release of uncontrolled regional storm runoff from downstream 
developments will offset the controlled release from the upstream pond, resulting in a 
slightly lower regional peak flow at the CPR crossing. 
 
The following is a summary of the new outlet control features for this scenario: 

 Low-flow outlet – 375 mm PVC @ invert 301.25 m; 
 High-flow control – 1.5 m wide trapezoidal weir @ 301.60 m, with 1:1 sideslopes; 
 High-flow conveyance – 2.13 m x 1.22 m Conc. Box Culvert @ invert 300.50 m; 
 Overflow Spillway – broad crested weir @ invert 303.75 m; and  
 Berm – Earthen embankment, 30 m top width @ min. elevation 304.50 m. 

 
Key Features and Impacts: 
 All existing outlet controls will be reconstructed with proposed works; 
 Maintained NWL will reduce impacts to wetland habitat, however minor storm 

detention duration is significantly longer with possible impacts to upland vegetation 
and habitat, although shallow; 

 Future development discharging to the pond will require 2-year to regional storm 
onsite control; 

 Future development discharging downstream will require 2-year to 100-year storm 
onsite control; 

 The reconstructed outlet controls will restore the target peak flows, reducing 
downstream flooding; and 

 Upstream flood limits increase by approximately 0.77 m from existing conditions. 

 
Table 5-12 presents the results of the hydrologic model for Scenario #8. 
 
Figure 5-14 illustrates the pond configuration and flow conditions for this Scenario #8. 
  



 5 - Freeport Creek SWM Facility 
 

 5-81 
  

Table 5-12 
SWM Scenario 8 - Summary of Hydrologic Model Results 

 

 
 
  

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr Regional 

Flow into Pond (m3/s) 
2.08 3.16 4.09 4.79 6.43 7.03 29.34 

Original Pond 
Outflow Target (m3/s) 

0.21 0.23 n/a 0.68 n/a 1.00 7.17 

Flow Out from Pond 

(m3/s) 

0.12 0.22 0.32 0.40 0.75 0.84 7.15 

Max Flow Limit at 
CPR (m3/s) 

17.17 17.17 17.17 17.17 17.17 17.17 17.17 

Actual Flow at CPR 
(m3/s) 

0.24 0.55 0.77 0.90 1.43 1.57 11.45 

NWL Elevation (m) 301.25 301.25 301.25 301.25 301.25 301.25 301.25 

MWL Elevation (m) 301.47 301.67 301.8 301.87 302.11 302.17 303.73 

Storage Volume 
Used (m3) 

48,443 76,901 97,311 109,183 150,923 160,812 471,436 

Height of Active 
Storage (m) 

0.22 0.42 0.55 0.62 0.86 0.92 2.48 

Drawdown Time  
(hrs) 

155 - - - - - - - - - - 285 
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5.5 EVALUATION OF ALTERNATIVES 

Typically, in an EA study, alternatives are evaluated against specific criteria under the 
Natural / Social / Technical environments.   However, for this component of the EA, the 
SWM pond and its key features are mostly related to the natural environment, and the 
need to achieve the intended results of the SWS and MDP.   
 
Therefore, a slightly different approach was adopted for the evaluation of the alternative 
scenarios, structured around answering some key questions.  Each of these questions 
have varying ramifications regarding the Natural, Social and/or Technical environments, 
summarized as follows:   

 
In addition to these qualitative factors, the quantitative cost of each scenario must also be 
considered.  However, considering that all of the options assume a coincident location 
with the future North-South Collector Road, costs will generally be related to the extent of 
the outlet re-construction, requirements for land acquisition to accommodate flood limits, 
and the need to for additional private SWM facilities.  To avoid putting too much emphasis 
on cost in the evaluation process, a high-level approach was used, whereby only the 
relative differential costs were considered compare the scenarios to each other.    
 
Based on this approach a comprehensive evaluation of the alternative scenarios is 
provided in Table 5-13.  Additional details relating to the evaluation are also provided in 
the EIS located in Appendix A2  



Table  5-13

Freeport Creek SWM Facility - Summary of Evaluation

No. SWM Pond 130 Model Scenario
Normal Water 

Level (NWL)

Maximum Water 

Level (MWL)

Improves 

Inlet Conditions

Achieves Regional Storm 

Flow Targets

Minimizes Upstream Flood 

Conditions

Addresses Downstream Flood 

Conditions
Minimizes Further Ecological Impacts Relative Cost

- Upstream inlet invert 

remains below NWL 

- Downstream flow exceeds 

allowable limit.

- Flood limit remains unchanged. - Does not meet original Pond control 

targets.

- Existing hydroperiod and habitat remain unaltered.

- Uncontrolled flow poses risk to downstream habitat.

- Outflow structure continues to be a barrier to fish passage.

- Future Development proceeds with Onsite SWM.

- No reconstruction activity disturbing existing berm.

- Minor land acquisitions to accommodate flood limits

- Upstream inlet is above 

NWL

- Downstream flow exceeds 

allowable limit.

- Lower Flood limit upstream and 

downstream.

- Does not meet original Pond control 

targets.

- Improved fish passage.

- Loss of PSW, ESPA and total wetland area.

- Overall loss of habitat for fish, birds and amphibians

- Uncontrolled flow poses risk to downstream habitat.

- Future Development does not proceed.

- Minimal construction activity disturbing existing berm. 

- Minor land acquisitions to accommodate flood limits

- Upstream inlet invert 

remains below NWL 

- Downstream flow exceeds 

allowable limit.

- Flood limit remains unchanged. - Does not meet original Pond control 

targets.

- Existing hydroperiod and habitat remain unaltered.

- Uncontrolled flow poses risk to downstream habitat.

- Outflow structure continues to be a barrier to fish passage.

- Future Development proceeds with Onsite SWM.

- No reconstruction activity disturbing existing berm. 

- Minor land acquisitions to accommodate flood limits

- Assume road is built independent of the outlet to facilitate 

development

- Upstream inlet invert 

remains below NWL 

- Flow targets achieved from 

the pond and downstream.

- Higher and More frequent 

Flooding.

- Flooding reduced from the pond and 

downstream.

- New outlet control reduces risk to downstream habitat and has 

potential to provide fish and wildlife passage.

- Existing marsh ecology remain unaltered.

- Magnitude of water fluctuation poses significant risk to bird and 

amphibian breeding habitat.

- Possible loss of further woodlot to higher storm fluctuations.

- Future Development does not need onsite SWM.

- Existing outlet and berm is completely reconstructed in concert 

with N-S Collector Road.

- Surrounding flooded property will need to be acquired.

- Upstream inlet invert 

remains below NWL 

- Flow targets achieved from 

the pond and downstream.

- Higher and More frequent 

Flooding.

- Downstream flood limits significantly 

increased between old berm and new 

outlet location.

- Flood limits decreased downstream of 

new outlet.

- New outlet control reduces risk to downstream habitat and has 

potential to provide fish and wildlife passage.

- Existing upstream marsh ecology remain unaltered.

- Magnitude and duration of water fluctuation poses significant risk to 

bird and amphibian breeding habitat and upland terrestrial habitat.

- Loss of ex downstream PSW and wetland habitat associated with pond 

expansion.

- Future Development does not need onsite SWM.

- New larger berm and outlet to be constructed downstream, in 

concert with the future N-S collector Road.

- Removal of ex berm.

- Significant land acquisitions required to accommodate new 

flood limits

- Upstream inlet is above 

NWL

- Flow targets achieved from 

the pond and downstream.

- MWL is lowest for post 

development alternatives, while 

still achieving downstream flow 

targets.

- Downstream flood limits reduced. - Lowering NWL impacts current marsh-like condition.

- New outlet control reduces risk to downstream habitat and has 

potential to provide fish and wildlife passage.

- Upland habitat potentially able to recover.

- Magnitude and duration of water fluctuation poses significant risk to 

bird and amphibian breeding habitat and upland terrestrial habitat.

- Reduced overall total wetland area, PSW and ESPA habitat.

- All future development SWM is required onsite.

- Existing outlet and berm is completely reconstructed in concert 

with N-S Collector Road.

- Minor land acquisitions to accommodate flood limits

- Upstream inlet is above 

NWL

- Flow targets achieved from 

the pond and downstream.

- MWL is lowest for post 

development alternatives, while 

still achieving downstream flow 

targets.

- Downstream flood limits reduced. - Lowering NWL impacts current marsh-like condition.

- New outlet control reduces risk to downstream habitat and has 

potential to provide fish and wildlife passage.

- Upland habitat potentially able to recover.

- Magnitude and duration of water fluctuation poses significant risk to 

bird and amphibian breeding habitat and upland terrestrial habitat.

- Reduced overall total wetland area, PSW and ESPA habitat.

- All future development SWM is required onsite.

- Existing outlet and berm is completely reconstructed in concert 

with N-S Collector Road.

- Minor land acquisitions to accommodate flood limits

- NWL is above upstream 

inlet pipe inverts .

- Flow targets achieved from 

the pond and downstream.

- MWL is lowest for post 

development alternatives, while 

still achieving downstream flow 

targets.

- Downstream flood limits reduced. - Existing wetland conditions remain unaltered.

- New outlet control reduces risk to downstream habitat and has 

potential to provide fish and wildlife passage.

- Duration of water level fluctuation poses some risk to upland 

terrestrial habitat.

- Reduced overall total wetland area, PSW and ESPA habitat.

- All future development SWM is required onsite.

- Existing outlet and berm is completely reconstructed in concert 

with N-S Collector Road.

- Minor land acquisitions to accommodate flood limits

Pond configuration & outlet remain unchanged 

from current condition + New SWM Controls on 

adjacent private development lands  

Future SWM controls on private lands (no regional 

controls downstream) + retrofit pond outlet to meet 

control targets and maintain normal water level at 

existing elevation

Future SWM controls on private lands (no regional 

controls downstream) + retrofit pond outlet to meet 

control targets and lower normal water level to be 

low upstream storm sewer inlet

Future SWM controls on private lands + retrofit 

pond outlet to meet control targets and lower 

normal water level to below upstream storm sewer 

inlet

Relocate pond outlet further downstream (west to 

Road Crossing 'A') + Retrofit Pond to provide all 

SWM quantity controls (per Scenario #3)

Retrofit pond outlet to provide SWM quantity 

controls for existing & future development (no 

quantity controls on upstream private lands)

Original outlet design configuration restored + 

adjacent private lands remaining un-developed 

Current Existing Conditions - with the normal water 

level (NWL) defined by the existing large CSP culvert
301.25 302.96

299.6 302.93

301.25 302.98

301.25 304.2

301.25 303.9

300.7 303.71

300.7 303.71

301.25 303.73

7
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5.6 FLOOD CONTROL STRUCTURE (LRIA) 

As noted previously, it has been confirmed by the MNRF that the existing farm road 
crossing and related Freeport Creek SWM Facility outlet structure has been identified as 
a “dam” under the Lakes and Rivers Improvement Act (LRIA), and therefore warrants 
treatment as such for any future work.  Any alteration to the existing conditions would 
trigger the requirement for an authorization by the MNRF. Formal authorization is not 
required as part of the EA, however an initial scoping meeting was held with MNRF and 
GRCA staff to inform this EA study and include specific recommendations for the 
necessary work under the LRIA to be completed as part of a future detailed design 
assignment. 

 
Per MNRF standards, the work generally includes an assessment of the hydraulic 
capacity and the structural integrity of the structure / crossing.  An estimate of hazard 
potential under dam failure conditions must be completed, defining the Hazard Potential 
Classification (HPC) and Inflow Design Flood (IDF) for the dam design.  The IDF event 
may be in excess of the Regional Flood event, in accordance with applicable LRIA 
Technical Bulletins (http://www.owa.ca/policy-regulation/provincial/ and 
https://www.ontario.ca/page/dam-management ).     
 
The MNRF’s Natural Hazard – Flooding Hazard Limit Technical Guides, Section 4.1 and 
4.6, provides advice that will need to be considered as it relates to accounting for SWM 
facilities in the development of flood hydrology for the design of the proposed dam.  Dam-
Break conditions can have significantly higher (albeit short duration) flood limits than the 
regional storm event due to the large volume of attenuated water that would be suddenly 
released under a failure condition.  The analysis must include the incremental impacts to 
downstream reaches as far as the Dam-Break floodlines extend (i.e. eventually they will 
converge with the Regional floodline).    
 
The analysis should also include consideration of proposed conditions (i.e. based on 
Official Plan land uses and/or a reasonable approximation for development within a +/-20 
year horizon).  Once the Dam-Break analysis is completed, the Dam structure’s design 
must then consider structural integrity, including bank reinforcement and appropriate 
freeboard.  
 
In the case of the Freeport Creek SWM Facility outlet and based on preliminary 
discussions with the GRCA and City of Cambridge in the context of this EA, it is likely that 

the outlet structure will be combined with the future crossing of Freeport creek by the 
North South Collector Road.   As such, the top elevation will likely be significantly higher 
than the current berm elevation at the existing farm crossing.   Overtopping of the 
structure / road is not anticipated.  
 

http://www.owa.ca/policy-regulation/provincial/
https://www.ontario.ca/page/dam-management


City of Cambridge 
Environmental Study Report 

5-86 
p:\20165967\00_cnbp\engineering\03.00_conceptual_feasibility_design_master_plans\03.02_esr\0-main document\esr-final-20170501.docx 

In this context, the 8 scenarios evaluated in the EA, the issue of the flood control structure 
and the Dam-Break Analysis does not impact the selection of the preferred solution.  All 
scenarios would have to consider this effect.  Intuitively Scenarios #4 and #5 (i.e. 
attenuating all of the stormwater flow behind the Freeport Creek SWM pond outlet) would 
potentially have the greatest Dam-Break release rate.  It was also noted that the risk of a 
failure is likely higher under the ‘do nothing’ scenario, further supporting the selection of 
the preferred alternative.  Completion of the LRIA Hazard Assessment, Dam Break 
Analysis and Structural Design of the flood control structure will be a requirement of 
detailed design. 
 
It is acknowledged that the design parameters of the preferred solution are preliminary, 
and maybe subject to change to address the requirements of the LRIA.




