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1. INTRODUCTION 

In June 2012, J.F. Sabourin and Associates Inc. (JFSA) was retained by the City of Ottawa (the City) to lead 
a feasibility study for the construction of a surface stormwater management (SWM) facility at northeast 
corner Baseline Road and Woodroffe Avenue in the west end of Ottawa (Figure 1). The site is owned and 
managed by the National Capital Commission (NCC) as urban land open space. The site is within the 
Pinecrest Creek subwatershed which is a tributary of the Ottawa River.  
 
The possibility of having a surface SWM facility (i.e. SWM pond) at this location was initially raised during 
the Pinecrest Creek /Westboro SWM Retrofit Study1. The SWM Retrofit Study was initiated by the City in 
September 2009 to improve SWM in the Pinecrest Creek subwatershed and in the adjacent Westboro area. 
The SWM Retrofit is one of 16 short-term projects included in the City’s Ottawa River Action Plan. When 
implemented, the SWM Retrofit will help to improve water quality in Pinecrest Creek and the Ottawa River; 
reduce flooding and erosion along Pinecrest Creek; improve the health of the creek; and, reduce closures at 
Westboro Beach. 
 
Initial locations for end-of-pipe facilities (EoPs) were identified as part of the SWM Retrofit Study. Sites 
were chosen across the study area, spanning a number of the main outfall contributors to both Pinecrest 
Creek and the Ottawa River. Locations were originally selected for available space, drainage area and ease of 
intersection with nearby infrastructure. The initial list was screened based on drainage inverts, space 
limitations, mature vegetation impacts, existing servicing conflicts and location access. In the end, six (6) 
potential EoP locations within the Pinecrest Creek and Westboro subwatersheds were identified; one within 
the Westboro catchments and five within the Pinecrest Creek subwatershed. The area at Baseline and 
Woodroffe is one of these Pinecrest Creek subwatershed EoP sites. 
 
The Pinecrest Creek/Westboro Stormwater Management Retrofit Study was completed in May 2011. In the 
winter of 2011, the Southwest Transitway design team presented a SWM option for the transitway extension. 
The option would use SWM tanks to contain and release 4,000 m3 of runoff from the Southwest Transitway 
Extension project (Baseline to Norice, Figure 1) under the north section of transitway from Baseline Road to 
Navaho Drive. The volume of water to be stored was calculated using the design criteria of the 
Pinecrest/Centrepointe Stormwater Management Criteria Study (June 2009)2.  
 
The proposed Southwest Transitway SWM tanks would meet these criteria, however, there are concerns 
about the estimated $6M dollar capital cost and about accessing and maintaining tanks beneath an operating 
transitway. A SWM pond at the Baseline/Woodroffe EoP site may present a more sustainable SWM solution 
for the Southwest Transitway extension. It is intended that this study determine: the feasibility of 
constructing a SWM pond at the Baseline/Woodroffe site; and, the estimated cost of constructing a pond that 
would be appropriate in terms of the SWM controls it would provide, the impacts on the creek and the 
greenspace values of the site. 
 
In particular the feasibility study needed to obtain an understanding of the following: 

 The area of land affected or the footprint; 
 The volume/capacity of the stormwater that can be stored (as per the recommendations of the 

Pinecrest Creek Retrofit Study) for the purposes of the Southwest Transitway Extension (Baseline to 
Norice) and future City projects (Figure 1); 
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 An explanation of the infrastructure leading to the SWM pond, i.e. how the water will be delivered to 
the pond; 

 Estimated capital cost to construct the SWM pond; 
 The qualitative management solutions for at least 60 % removal of total suspended solids (TSS); 
 The potential impacts on stream morphology; 
 A quantitative volume analysis of stormwater being stored/treated by the SWM pond; and 
 Determination if stormwater stored can be traded off for a free flow of stormwater generated from the 

Southwest Transitway Extension (Baseline to Norice) to the Pinecrest Creek. The Southwest 
Transitway Extension stormwater outlet location is shown on Figure 1; 

 
The study deliverables include the following: 

 A design of a SWM pond that would be naturalized; 
 An analysis of the effect that a SWM pond would have on recreational pathways; 
 An artistic rendering that would assist in the understanding of the impact of a SWM pond on the 

NCC lands including an illustration of the future recreational pathways,  
 An analysis of the effects of a SWM pond on the Pinecrest Creek; and 
 A discussion with utility owners on the impact of a SWM pond in proximity to their respective 

infrastructure. 
 
The study was completed in the following steps:  

Step 1: Background Information and Field Investigations  
Step 2: Analyses and Impact Assessments  
Step 3 and Step 4: Concept Designs and Costing 

 
This section of the final report documents the work and findings of Step 1.  
 
Step 1 was conducted by the following team of consultants: JFSA, Golder Associates Ltd., (GAL) 
(geotechnical engineering); Gruenwoldt Copeland Associates Ltd (GCA) (landscape architects); and, JTB 
Environmental Systems Inc. (JTBES) (fluvial geomorphology).  

2. STUDY AREA 

The study area, shown on Figure 1, is approximately 15 to 16 hectares in size extending from Woodroffe 
Avenue on the west to Iris Street to the northeast. Pinecrest Creek enters the site from a large culvert under 
Baseline Road (Outlet OUT04305 on Figure 4) and flows westward for about 200 m through to the southwest 
corner of the site exiting through culverts under Woodroffe Avenue. Upstream of the site, the creek is piped 
below ground. There are significant gabion walls along the creek where it outlets into the site from beneath 
Baseline Road. 
 
Current use of the site is primarily open greenspace with NCC recreational pathway traversing the site in an 
east-west orientation. This pathway is the eastern end of the 8 km Experimental Farm pathway which 
continues as the Pinecrest Pathway on the west side of Woodroffe Avenue. The pathway network connects 
the site with pathways from the Parliament Hill, along the Rideau Canal and the Ottawa River. 
 
In addition to the open space and pathway corridor, there are a numbers of easements and leaseholds within 
the site including an above ground electrical line which passes along the area’s northwestern boundary. There 
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is a school playing field fenced off in the northwestern part of the area. Property use, leaseholds and 
easements are described in more detail in Section 4.3. 
 
Surrounding land use is shown Figure 2. Residential development, predominantly single detached residential, 
borders the site on the northwest (Bel Air Park) and east (Bel Air Heights). Saint Daniel Elementary School 
and Ottawa Hydro’s Woodroffe Transformer Station are located adjacent to the northwest corner of the site. 
A 193-bed long-term care home (Extendicare Medex) is located at the southeast border along with a 270 unit 
nine-storey apartment building (Meadowbrook Place). A mixture of low rise retail stores and offices along 
Baseline Road skirt the southern boundary of the site. The City’s Centrepointe property is kitty corner to the 
site across the Baseline/Woodroffe intersection. A regional shopping centre is located immediately across 
from the site on the south side of Baseline Road. 

3. SITE INVESTIGATIONS AND FIELD WORK  

Background information was compiled and site investigations were undertaken for each of the following 
study components:  

3.1 Geotechnical Investigation 

GAL undertook a preliminary geotechnical investigation to determine the general soil and groundwater 
conditions across the site. Site work included the augering of four (4) boreholes and two (2) probeholes and 
the installation of monitoring wells in three (3) of the four (4) boreholes. The particular objectives of this 
geotechnical investigation were to: 
 
 assess the soil and bedrock profile across the proposed pond and adjacent landscaped areas; 
 assess the hydraulic conductivity of the overburden;  
 assess the current groundwater levels; and  
 based on an interpretation of the information obtained provide preliminary engineering guidelines on the 

geotechnical design aspects of the project, including construction considerations which could influence 
design decisions. 

 
The geotechnical engineering guidelines address the pond excavation, the hydraulic conductivity of the 
overburden, the groundwater levels, the stability of the pond slopes, foundation support for inlet/outlet 
structures, and the suitability of the excavated soil for re-use on-site from a geotechnical perspective and 
potential grade raise restrictions for the landscaped area. 
 
In addition, a visual examination was made of the existing gabion wall in Pinecrest Creek, and comments are 
provided on its condition and geotechnical stability. 
 
GAL has carried out several previous geotechnical investigations in this area. Based on the results of those 
investigations, as well as a review of published geology mapping, the subsurface conditions on this site were 
expected to consist of sand and clay, overlying glacial till and bedrock. Bedrock geology mapping indicates 
that the depth to bedrock is between ten (10) and 15 m in this area and that the bedrock consists of 
interbedded sandstone, limestone and shale of the Rockcliffe Formation. (Geological Survey of Canada 
bedrock mapping shows the Rockcliffe Formation underlying most of the site and dolostones and limestone 
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of the Oxford Formation underlying the southwest corner of the site (GSC Map 1508A, Generalized Bedrock 
Geology, Ottawa-Hull, 1:125,000)). 
 
The field work for the geotechnical investigation was carried out between June 26 and 28, 2012. The 
groundwater level measurements and hydraulic testing in the monitoring wells were done on July 5, 2012. A 
detailed description of the work carried out, including figures showing the borehole locations, is provided by 
GAL’s Report on Preliminary Geotechnical Investigation included as Appendix A of this report. 

3.2 Landscape Site Inventory and Analysis 

GCA Landscape Architects undertook an inventory of site’s ‘landscape’ conditions, including a listing of 
plant species and identification of vegetation zones. A review of historical aerial photos of the site dating 
back to 1933 was undertaken to better understand the influences of land use (agriculture versus development) 
including the loss or transition (from native to ornamental/invasive) of species and the age of the existing 
vegetation on the site. This information was used in the development of design options. More detailed 
description of the work carried out, and aerial photo figures, is provided by GCA’s Landscape Site Inventory 
and Analysis Report included as Appendix B of this report. 

3.3 Investigation of On-Site Property Use and Easements 

The investigation of property use and easements was carried out by JFSA. The following agencies and 
individuals were contacted to ascertain what easements and/or leases may exist on the site and to acquire 
mapping for the location and extent of these land uses:  
 
City of Ottawa 
 Kevin A. Cover - Land Use & Natural Systems Policy, Policy Development & Urban Design Branch, 

Planning and Growth Management 
 Brian Lynch - Senior Project Surveyor, Surveys & Mapping, Infrastructure Services  
 Stephen Perkins, Senior Project Photogrammetrist, Planning and Infrastructure, Infrastructure 

Services 
 Sarah Richardson - GIS Technician, Mapping & Graphics Unit, Planning and Growth Management 
 Michael Gallagher - Project Coordinator, Surveys & Mapping, Infrastructure Services 

 
Hydro One Networks 
 Florence Robinson - Real Estate Services Representative, c/o FoTenn Management Inc. 

 
Hydro Ottawa 
 Louis Voisine – Manager, GIS and Distribution Records 
 Cheryl Wallace - System Designer 

 
National Capital Commission 
 Mike Muir – Land Manager, Urban Lands and Transportation Division Environment, Capital Lands 

and Parks Branch 
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Ottawa Catholic School Board 
 Elizabeth Dean – Principal (now former), St. Daniel’s Elementary School 
 Roy Pellatt – Projects Officer 

 
The easement holders, leasees and leasers were asked about the nature of the use of the easement or the land 
leased. A site visit was made by JFSA to St. Daniel’s Elementary School and the school’s leased play field. 
 
City of Ottawa staff were also contacted regarding the City’s Historical Land Use Information (HLUI) for the 
site and any record in the HLUI database of potential contamination from past land uses: 
  
 Ian Cross – Program Manager, Research and Forecasting, Planning & Growth Management 

3.4 Fluvial Geomorphologic Background Information and Field Data Collection 

The fluvial geomorphic investigations were carried out by Dr. John Beebe of JTBES. The geomorphic 
conditions of Pinecrest Creek in the reach where stormwater is to be discharged were assessed using two 
principle methods: a field component and a desktop modelling component. 
 
The purpose of the field component was to determine the location of sensitive areas along the receiving reach 
and to establish the optimal location for discharge of stormwater. Further, based on field results (which were 
compared to conditions during previous studies in 2007, 2010 and 2011 as well as twice-annual monitoring 
between 2009 and 2011), sediment analysis and hydraulic analysis the thresholds for erosion along the reach 
were determined. The erosion threshold is input data for the discharge rate of the SWM pond and influences 
the volumetric calculations relating to pond function. 
 
The purpose of the desktop component was to assess conditions in the creek with respect to varying 
discharges from the pond and to determine channel parameters which are indicative of erosion potential. In 
this study, erosion potential was determined using boundary shear stress calculations (for the bed and bank), 
permissible velocity distributions for entrainment of sediment within the channel boundary, and stream 
power/specific stream power calculations. Interpretation of the results of the channel parameter analysis was 
used to establish the erosion threshold. 
 
Reach boundaries are shown in Photo 2. Reach identifiers are consistent with previous geomorphic studies on 
Pinecrest Creek. The reach used for detailed analysis was Reach 6. Additional analysis was completed at the 
request of JFSA on Reach 3. The erosion analysis focused on these reaches as well, but also included 
assessment of the entire daylighted length of Pinecrest Creek. 
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Photo 1: Study Reaches on Pinecrest Creek 
The reach to receive direct stormwater discharge from the proposed SWM pond is Reach 6. 

A site visit was made by JFSA and JTBES to review the present creek conditions and potential outlet 
locations.  

3.5 Stormwater Management Background Data and Field Data Collection 

Field and desktop investigations were carried out to identify constraints related to: the existing stormwater 
network upstream, the receiving watercourse downstream, the surrounding lands, nearby proposed 
developments, and source water protection requirements that may impact the proposed SWM facility. The 
following aspects have been assessed: 
 
Receiving Watercourse – The Pinecrest/Centrepointe SWM Criteria study3 was referred to for the SWM 
criteria/targets that have been recommended for new development draining to Pinecrest Creek. The Pinecrest 
Creek/Westboro SWM Retrofit Study followed the Criteria Study, and assessed various retrofit opportunities 
and their potential impact on Pinecrest Creek. As noted above, the site assessed in this study was one of the 
SWM Retrofit Study’s recommended sites for an EoP, namely EoP 16. 
 
Proposed Development - Several SWM memos4, detailing the proposed Southwest Transitway Extension 
from Norice Street to Baseline Avenue were reviewed as was the Southwest Transitway Extension 
Stormwater Management Overview Report5. The Pinecrest/Centrepointe SWM Criteria report also provided 
details on several other City projects that are either proposed or underway in the vicinity of the Southwest 
Transitway Extension, namely the Centrepointe Town Centre (CTC) redevelopment and the City Archives 
building construction. These proposed developments are generally located west of Woodroffe Avenue and 
south of Baseline Road. 
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Storm Sewers – The following data sources were used to determine the configuration of the storm sewers 
servicing the lands upstream of the proposed pond: 

 The City of Ottawa GIS database, 

 Design documents prepared by Oliver Mangione McCalla & Associates Ltd6 and 

 A field survey conducted by the City of Ottawa staff on July 12, 2012 to confirm the geodetic elevation 
of the storm sewer outlet that would be serviced by the proposed pond. 

 
Facility Size / Level of Service – The Pinecrest/Centrepointe SWM Criteria and the Pinecrest 
Creek/Westboro SWM Retrofit studies provide preliminary design recommendations for the proposed SWM 
pond. In addition, the City’s 2012 surface topography data (LIDAR) was reviewed for data to assess the 
required facility depth, footprint etc. 
 
On-Line or Off-Line Facility – JFSA staff made a field visit with JTBES on July 18, 2012, for a preliminary 
assessment of the benefits/challenges of an on-line versus off-line facility, and to assess potential pond inlet 
and outlet locations based on the creek corridor alignment etc. 
  
Drainage Area(s) – Major and minor system drainage areas to the trunk sewer outlet were delineated during 
the Pinecrest/Centrepointe SWM Criteria and the Pinecrest Creek/Westboro SWM Retrofit studies. The total 
drainage area to the proposed facility was based on those values, plus the overland flow from adjacent NCC 
lands that would also be captured by the facility. 

3.5.1 Source Water Protection  

The study area is located in the Mississippi-Rideau Source Water Protection Region and within an Intake 
Protection Zone for the City’s Britannia Water Treatment Plant intake. The Region’s Source Protection Plan 
(2013, draft Plan at that time) was forwarded to the study team by the project manager of the City’s Surface 
Water Engineering Support Services. The Plan includes policies regarding SWM ponds in significant 
drinking water threat areas which are defined and identified in the Plan.   
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4. FINDINGS OF FIELD WORK AND INVESTIGATIONS 

The following is a summary of the site information and conditions garnered by the field work and site 
investigations. More detailed information is provided by the supporting reports included in the Appendices. 
 
In addition to the feature specific information described below, the following base mapping and aerial 
photography were provided by the City: 
 

Data: 
Based on 
Data from: 

Format: Provided by: 

Base mapping 2007, 2010 
Geodatabase and 
shapefiles 

Policy Development & Urban Design 
Branch, Planning & Growth Management 

LIDAR data 2011 Raster and shapefiles 
Policy Development & Urban Design 
Branch, Planning & Growth Management 

Contour data 2011 Raster and shapefiles 
Surveys and Mapping Branch,  Information 
Technology Services, Infrastructure 
Services 

Aerial photo 
coverage  

2011 Raster Tiff files 
Policy Development & Urban Design 
Branch, Planning & Growth Management 

 

4.1 Geotechnical Information 

The following description is derived from the Preliminary Geotechnical Investigation report prepared by 
GAL. The GAL report is included in its entirety in Appendix A. 
 
Sediments – The sediments found on the site generally consist of topsoil, underlain by silty sand or sandy 
silt, silty clay, glacial till and bedrock. The bedrock surface in the southwest portion of the site was generally 
inferred at depths ranging from about 8.2 to 9.3 m below ground surface. 
 
Topsoil was found at ground surface at all of the borehole locations at a thickness ranging from 
approximately 20 to 46 cm. The topsoil is underlain by deposits of either silty sand or sandy silt, with silty 
clay seams. The thickness of these deposits ranges from about 0.5 to 1.5 m. The silty sand and sandy silt are 
underlain by a deposit of silty clay. The top 2.4 to 4.3 m of the silty clay have been weathered to a grey 
brown crust of very stiff to stiff consistency with intermediate plasticity. 
 
The unweathered silty clay was fully penetrated to depths between 6.9 and 9.8 m below the ground surface at 
the three (3) boreholes in the southern half of the site (BH 12-1, 12-2, and 12-3 locations shown on Figure 2 
in Appendix A), and proven to a depth of about 8.7 m in the borehole further north in the site (BH 12-4 
shown on Figure 2 in Appendix A). The silty clay below the depth of weathering is grey in colour and was 
found to be of firm to stiff consistency and intermediate plasticity. 
 
Glacial till was encountered beneath the silty clay at the three (3) boreholes in the southern half of the site 
(BH 12-1, 12-2, and 12-3 locations shown on Figure 2 in Appendix A) and proven to depths of about 8.2 to 
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10.4 m. The till is a heterogeneous mixture of gravel, cobbles, and boulders in a matrix of sandy silt or silty 
sand with a trace to some clay. Testing indicated that the till is compact to very densely packed, or the results 
may be due to the cobbles and boulders in the deposit, or the borehole encountering the bedrock surface, 
rather than due to the packing. 
 
Auger refusal was encountered at depths of about 8.2, 9.3, and 8.8 m below the existing ground surface 
(elevations of 75.5 to 76.3 m) at boreholes and probeholes closest to the creek (BH 12-1 and 12-2 and 
probehole 12-101, respectively). Auger refusal likely indicates the bedrock surface but could also occur on 
cobbles or boulders in the glacial till. 
 
Groundwater Conditions and Hydraulic Conductivity – The following are the results of the groundwater 
level measurements (one (1) measurement on July 5, 2012) and the hydraulic conductivity testing on the 
monitoring wells which were installed in boreholes three (3) boreholes in the southern half of the site (BH 
12-1, 12-2, and 12-3): 
 

Borehole 
Number 

Geological Unit  
Ground 
Surface 

Elevation(m) 

Water Level 
Depth (m) 

Water Level 
Elevation 

(m) 

Calculated 
Hydraulic 

Conductivity 
(cm/sec) 

12-1  Glacial Till  84.45  5.39  79.06  1.7 x 10-5 

12-2 
Unweathered 

Silty Clay 
84.77  3.04  81.73  3.3 x 10-5 

12-3 
Unweathered 

Silty Clay 
85.37  3.56  81.81  1.5 x 10-5 

  Note: Groundwater levels are expected to fluctuate seasonally and in response to weather conditions. 

4.1.1 Preliminary Engineering Guidelines 

The guidelines, summarized here and provided in more detail in Appendix A, are intended for planning and 
preliminary design of the stormwater management facility only. Additional investigation and geotechnical 
design input will be required at the detailed design stage. 
 
Pond Excavation – For these guidelines it is assumed that the pond floor will extend to about 8 m below the 
existing ground surface, to about elevation 77.5 m, which is up to about 4 m below the measured 
groundwater level on the site. 
 
The excavation for the pond will be through the topsoil, silty sand/sandy silt, sensitive silty clay and likely 
into the glacial till. It is not expected that any bedrock removal will be required based on the preliminary 
pond floor elevation of 77.5 m. The bedrock surface may however be as shallow as about elevation 76.3 m 
and therefore within about 1 m of excavation level (and could potentially be shallower at locations between 
the boreholes). No unusual problems are anticipated with excavating the overburden using conventional 
hydraulic excavating equipment, although some boulder excavation should be expected within the glacial till. 
Some groundwater inflow into the excavation should be expected (see Groundwater Inflow and Drawdown 
below). 
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The floor of the excavation will consist of silty clay and glacial till below the groundwater level and 
excavation of the pond in one bench, with the equipment working from existing ground surface and not 
travelling within the excavation, may be necessary. 
 
Pond Side Slopes – Based on the proposed pond floor level of elevation 77.5 m, the pond side slopes will be 
excavated to a depth of up to about 8.0 m below the existing ground surface. The side slopes will therefore 
consist of topsoil, surficial silty sand/sandy silt, silty clay, and will extend into the glacial till in some areas. 
 
It is understood that the permanent pool water level in the pond will be at about elevation 79.0 m, and could 
fluctuate up to about elevation 79.8 m during a regular storm event, and up to about elevation 80.8 m during a 
100 year storm event. Limited equilibrium stability analyses indicate that the pond side slopes should have a 
factor of safety of 1.5 against long term instability (the more critical case than during construction), if 
inclined at 3 horizontal to 1 vertical (3H:1V), or flatter. 
 
Further conditions should be evaluated at the detailed design stage. 
 
Groundwater Inflow and Drawdown – It is understood that the permanent pool water level of the pond will 
be at about elevation 79.0 m. This elevation is equivalent to the static groundwater level measured in the 
furthest west borehole (BH 12-1) which is completed within the glacial till deposit. Therefore there should be 
no significant inflow from that stratum. However, that water level is up to about 2.8 m below the measured 
static groundwater level in the silty clay deposit (as recorded in the boreholes further east; BH 12-2 and 12-3) 
of about elevation 81.8 m. Therefore, it should be expected that there will be some groundwater inflow into 
the excavation from the silty clay during construction and to a lesser extent in the long term. 
 
The long term rate of groundwater inflow into the pond should be relatively limited, once the groundwater 
level in the silty clay has been lowered to the permanent pool elevation of elevation 79.0 m. The loss of water 
from the pond through the native soils should also be minimal given the low hydraulic conductivities of the 
silty clay and glacial till as well as the fact that the permanent pool elevation is equivalent to the current 
measured groundwater level in the glacial till. Based on the above, it is not considered necessary to line the 
pond. 
 
Given the relatively high groundwater level within the silty clay, at about elevation 81.8 m, and the lower 
permanent pool elevation of 79.0 m, there will be some groundwater level lowering (drawdown) around the 
pond. The magnitude of the groundwater level lowering may be a concern in regards to the existing structures 
(i.e., commercial businesses and apartment buildings) in the area since clay deposits can potentially 
experience consolidation and settlement when the groundwater level is lowered.  
 
Based on a simplified analysis, and considering a maximum groundwater level lowering of 2.8 metres below 
the current levels, the groundwater level drawdown in the silty clay is not expected to extend beyond a 
distance of about 15 to 50 metres from the edge of the pond. Therefore, as a preliminary guideline, the edge 
of the pond should be located at least 50 metres away from the nearest structures to minimize the impacts of 
the groundwater level lowering on the performance of these structures. This guideline would not however 
apply to the buildings located between Pinecrest Creek and Baseline Road, since the creek water level is 
presumed to control the groundwater level beneath those buildings; i.e., the drawdown would not extend to 
the south of the creek since the design pond water level is understood to be no lower than the current creek 
level. 
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Outlet Structure – The firm silty clay deposit on this site has a limited capacity to accept additional load 
without undergoing significant settlement. For these ground conditions, the bearing resistances for the outlet 
structure foundations would be based on limiting the stress increase on the compressible grey silty clay to an 
acceptable level so that foundation settlements do not become excessive. 
 
Given the expected elevation of the overflow/invert structure (79.0 m) and the sediments encountered at 
depth, it would probably be more practical to found the outlet structure directly on the glacial till as opposed 
to the compressible silty clay. 
 
The soils at this site are highly frost susceptible and the foundations for the structure should therefore be 
provided with a minimum of 1.5 m of earth cover for frost protection purposes. 
 
Pedestrian Bridges – Pedestrian bridges would need to be founded at a minimum depth of 1.5 m below the 
existing ground surface for frost protection purposes, which would be at about elevation 83 to 84 m and 
within the weathered silty clay crust. 
 
As mentioned previously, the firm silty clay at depth on this site has limited capacity to accept additional 
load. Therefore, the bearing resistances for design of the pedestrian bridge foundations should be based on 
limiting the stress increase on the unweathered silty clay at depth. A reduced ULS resistance may also apply 
if the foundations are located on/above the pond side slope or behind a retaining wall. It is possible that 
flatter pond side slopes would be required, which would in-turn result in a longer bridge (and higher 
foundation loads). Further evaluation of this issue will be required at the detailed design stage. 
 
Re-use of Excavated Material On-Site – The unweathered silty clay which underlies the site has limited 
capacity to accept additional load from the weight of fill without undergoing significant consolidation 
settlement. Therefore, if settlement-sensitive buried services or other structures are present or proposed in the 
area of stockpiled material, the height of the stockpile will need to be limited in order to control the amount 
of settlement of the silty clay. 
 
Based on the available information, the stockpiled material could be raised up to about 2.8 m above the 
existing ground surface level without causing significant consolidation settlement of the underlying silty clay. 
If settlement is not a concern, then the stockpiled material could be raised up to about 8 m in height with 
stable side slopes of 2 horizontal to 1 vertical (2H:1V). The 8 m height restriction is based on potential shear 
failure of the underlying clay. However, flatter side slopes could be required to avoid erosion and surficial 
sloughing, depending on the water content of the material, the level of compaction applied, the surface 
treatment, the pile height, etc. 
 
Existing Gabion Walls at Baseline Pinecrest Creek Outlet – Upon visual inspection, the gabion wall along 
the north/right bank of the creek is fairly short (in height) and shows no signs of collapse or instability, 
however it appears to have been poorly constructed (i.e., some of the gabion baskets are deformed and 
sagging) and has been partially damaged by vandalism.  
 
The much higher gabion wall which forms a wing wall along the west side of the outlet (box culvert) appears 
to be bulging/deforming. If the gabion wall is to be maintained as part of the pond design, a structural 
evaluation of its condition should be carried out. 
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Pond Maintenance Access – The bottom of the pond will consist of silty clay and glacial till. These 
materials are sensitive to disturbance by construction traffic and ponded water. If the pond will be drained 
below the permanent pool elevation of 79 m (i.e., below the matching existing groundwater level in the 
glacial till) to carry out maintenance, then groundwater inflow into the pond can be expected, along with 
disturbance to the native subgrade. Therefore, if the pond floor needs to be trafficable, the bottom of the pond 
should be lined with a material such as rip-rap, a synthetic geocell erosion layer, or interlocking concrete 
blocks to minimize disturbance to the subgrade and allow for maintenance vehicles to travel in the pond. A 
geotextile may also be required in addition to the materials mentioned above. 
 
The rate of groundwater inflow during maintenance periods when the pond water level is lowered may be 
strongly influenced by the hydraulic conductivity of the bedrock, since the hydraulic conductivities of the 
silty clay and glacial till appear to be fairly low but the bedrock surface may be just slightly below the 
planned pond floor elevation. The additional investigation carried out at the detailed design stage should 
include hydrogeologic testing of the bedrock and further delineation of its surface profile. 

4.2 Landscape Site Inventory and Analysis 

The following description is derived from the Landscape Site Inventory and Analysis report prepared by 
GCA. The GCA report is included in its entirety in Appendix B. 
 
Visually the site still retains the characteristics of old farm fields where ‘hay’ fields have evolved into grassy 
meadows with woody vegetation seeding in from the surrounding residential developments. The landscape 
analysis noted that while the ‘green’ of the site is a very pleasant contrast to the surrounding suburban 
commercial and residential development the site has tremendous underutilised potential. Aside from the 
recreation pathway, no other activities take place in the [non-leased part of the] corridor.  
 
Three landscape zones were identified in the site inventory: Zone 1) Creek & Channel; Zone 2) Old Fields 
now described as Meadows; and, Zone 3) Verge along the property lines and the rear of the subdivisions. 
Drawing # 1 in Appendix B delineates these zones and indicates the species within each. 
 



Client: City of Ottawa   Feasibility Study for a Surface SWM Facility at Baseline Road and Woodroffe Avenue 
Step 1: Background Information and Site Investigations 

 
 

 

 

J.F. Sabourin and Associates Inc.        JFSA Ref. No.: 990-12 
Water Resources and    June 2015 
Environmental Consultants 

 Step 1 - Page 13 

 

Photo 2: Landscape Zone 1 - Bucolic scene along Pinecrest Creek. 

The more mature vegetation is along the Creek and Channel and consists of Willow, Poplar, Ash with 
isolated Elm with an understory of Virginia creeper, buckthorn, shade tolerant forbs, sedges, ferns and 
grasses. No specimen or ‘significant’ individual species was encountered in this zone.  
 

 

Photo 3: Landscape Zone 2 - Old fields transforming into meadows 
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Plant material within the Meadow is very ‘young’, less than 20 years. It consisting primarily of ‘pioneer’ 
species moving in from the verge: chokecherry, Manitoba maple, dogwood and some isolated Ash and Elm 
trees. 
 
 

 

Photo 4: Landscape Zone 3 – Verge, drainage swale and hydro line along northern site boundary. 

The Verge is significant as it provides the ‘nurse crop’ for seedlings that are slowly regenerating the woody 
species. Some desirable native trees (Elm, Ash, Black Walnut and Maple) have seeded into the site as well as 
a significant amount of ornamentals (Japanese Tree Lilac, Amur Maple). The common Ottawa invasive 
species (Buckthorn, Honeysuckle, Dog-Strangling Vine, Garlic Mustard) are also gaining a ‘foothold’ in the 
site. 
 
An isolated ‘Butternut’ (a Species at Risk) along the Northern edge of the site is the only vegetation that is 
considered a potential constraint. An assessment of this tree will need to be prepared as a separate task. (See 
Appendix C: Butternut and the Endangered Species Act, 2007 – Information for Landowners). The inventory 
notes that no other vegetation presents a restriction for the construction of a stormwater management facility. 
 
The site’s importance as part of the “Western Corridor” in the NCC Urban Lands Master Plan is underlined 
by the corridor’s designation as National Interest Land Mass. The opportunities provided by these corridor 
lands are to enrich the Green Capital Experience, provide the ability to keep it green and to provide 
ecological linkages and environmental restoration. In addition, the City has identified this area as Open Space 
and Leisure Lands in the Greenspace Master Plan with a ‘City-Wide Pathway’ use designation. 
 
More detailed information on the site’s landscape is provided by the Landscape Site Inventory and Analysis 
report in Appendix B, including a list of the principle species inventoried a photo inventory and an illustrated 
account of the evolution of the site since the early 1930s. 
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4.3 On-Site Property Use and Easements 

The following summary is based on information provided by the agencies listed in Section 3.3. 
 
As noted in previous sections the current use of the site is primarily as open greenspace traversed by a 
segment of the national capital’s recreational pathway system. In addition to this primary use there are a 
number of easements for utilities and other uses on the property, as well as a leasehold. These property uses 
and easements are shown on Figure 3 and described here: 
 
Leased Land – One leasehold held by Ottawa Catholic School Board for St. Daniel Elementary School: 

The fenced grassed play field at the northwestern part of the area is on land leased from the NCC by the 
Ottawa Catholic School Board. The 0.4 ha of NCC lands was leased by the School Board to extend the size 
of St. Daniel Elementary School’s grassed play area [Photo 5]. The land was initially leased in 20007. The 
play field is separated from the adjoining NCC greenspace by a chain-link fence. The play field is used once 
a day by 55 or so kindergarten children for low organized games and at other times of the day for play by the 
older grades. The School Board is very much interested in keeping this play field leasehold for the school. 
 

 
Photo 5: St. Daniel Elementary School play field on area leased to OCSB. View looking north. 
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Easements – Hydro One Electrical Power Line and Cable Corridors: There are two (2) Hydro One high 
voltage transmission systems entering and leaving the Woodroffe Transformer Station (Woodroffe TS). (The 
Woodroffe TS is owned by City of Ottawa and/or Hydro Ottawa, with Hydro One sharing the site). There are 
easements within the site for sections of both these systems. The easements which were/are provided by the 
NCC were originally with Ontario Hydro (see NCC Easement Information in Appendix D). 

One easement (narrow yellow cross-hatched line on Figure 3) is located along the site’s northern boundary 
just east of Woodroffe Avenue. This is for a Hydro One underground 115 kV transmission cable exiting the 
Woodroffe TS and heading westwards, then northwards behind the properties on Adirondack Drive. The 
second easement (broad yellow cross-hatched line on Figure 3) is for corridor lands for a set of Hydro One 
overhead 115 kV transmission lines, poles and supports [Photo 6]. This easement corridor crosses Woodroffe 
Ave, skirts the Woodroffe TS, and heads northeast along the sites north boundary behind the properties on 
Field Street. The City’s Surveys and Mapping information shows the easement as 30.48 m wide and lists the 
property Instrument No. as CR570628. 
 
Hydro One’s requirements for access to these corridors are: a 6 m wide clear access route along the 
transmission line to each structure; 15 m clear radius around each structure for maintenance set-up; positive 
drainage on the corridor; and no increase in elevation of ground surface. The Hydro One Real Estate Services 
Representative has requested that once a concept plan is available for the proposed SWM facility, that it be 
forwarded to them for circulation to Hydro One for review. The requirements noted here are general 
requirements and more site specific comments will be provided during the review8. 
 

 
Photo 6: Overhead Hydro One 115 kV transmission lines along northern boundary of site. 

View looking northeast. 
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Easements – Hydro Ottawa Electrical Power Line and Cable Corridors - There are two (2) NCC 
easements for Hydro Ottawa within the site. One easement (wide pink cross-hatched line on Figure 3) runs 
along the western boundary of the site parallel to Woodroffe Avenue from Baseline Road to the site’s 
northern boundary. This easement is for 13kV and 4kV overhead distribution lines. The second easement 
(narrow pink cross-hatched line on Figure 3) runs east-west across the site [Photos 7a and 7b] and is for two 
(2) direct buried 13 kV cables which are reported to be at most 1.5 m below grade. The City’s Surveys and 
Mapping information shows the easement as 3.66 wide and lists the property Instrument No. as CR61551. 

 

 

Photos 7a and 7b: Location of two (2) buried Hydro Ottawa 13 kV cables. View on the left (7a) looking 
northwest. View on the right (7b) looking southeast. 

Easement – Drainage Right-of-Way (Tony Graham Motors Ltd) - A drainage Right-of-Way easement 
(short solid orange line on Figure 3) is located between the commercial property at Baseline Road and 
Woodroffe Avenue. The site was formerly occupied by Tony Graham Motors Ltd: and the easement records 
received still have that company as the client. It is assumed that there is a drainage pipe to the creek located 
in this easement carrying runoff from the commercial property [Photo 8] to discharge to the creek. City 
records list the Right-of-Way’s property Instrument. No. as LT1261721.  
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Photo 8: Drainage features which may be connected to drainage Right-of-Way easement 

Easement - Sewer, Culverts, Mains (Scotts Restaurant) - NCC records show a “Sewer, Culverts, Mains” 
easement (small red oval on Figure 3) located behind the commercial property on Baseline Road. The 
easement is in the name of Scotts Restaurant which is/was a restaurant (presently a KFC) located 
immediately east of where the easement is located. The easement site is occupied by parking lot bordered by 
a wall immediately above the creek valley. The easement may have been established during the re-alignment 
of the Pinecrest Creek outlet and the removal of the previous corrugated box culvert.  

 

City of Ottawa Historic Land Use (HLUI) Information Database – There is no record in the HLUI database of 
any site contamination on the property9. 

4.4 Fluvial Geomorphologic Background Information and Field Data 

The following description is derived from the Fluvial Geomorphic report prepared by JTBES. The JTBES 
report is included in its entirety in Appendix E. 
 
Erosion Assessment - erosion is occurring along the upper end of the study reach (Reach 6) at the location 
where the gabion basket wall terminates. Limited to the eastern bank, this erosion extends for a distance of 
approximately 25 m. The eastern bank along this section is composed of bare banks with exposed clay at 
steep angle; the bank is subject to sheetwash erosion and some slope toe erosion. The steepness of the bank 
limits vegetation growth. Erosion at this site was characterized as moderate to high severity in the 2008 
Pinecrest Creek Fluvial Geomorphology study and is updated to high severity in this study. 
 
The remainder of Reach 6 is stable, with no erosion. The creek is confined in a steep valley; however there is 
a strong connection with a limited floodplain which is well-vegetated and stable. The depth of the valley 
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decreases as distance downstream toward Baseline Road increases, though there is no widening of the base of 
the valley in which the creek flows. Photo 9 below shows the eroding bank; Photo 10 shows the stable 
section of the reach. 
 

 

Photo 9: Eroding east bank downstream of gabion wall (Reach 6). View is looking upstream 

 

Photo 10: View along stable section of Reach 6. View is looking upstream 
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The reach upstream of Iris Street (Reach 3) is relatively stable. Previous unstable sites were rehabilitated in 
2008 by the NCC and continue to function as intended. That said, there is one eroding bank on the west side 
of the creek (adjacent to the Transitway) approximately 90 m upstream of Iris Street which has been 
extending for a number of years. This bank is to the point where it is now classified as high severity and it 
will require some intervention in the future. This site was used to determine the downstream erosion 
threshold; though it is recognized that pond function may not be significant at this location due to inputs 
between the pond and the site. Photo 11 below shows that eroding bank. 
 

 

Photo 11: Eroding bank in Reach 3 which represents the sensitive reach for threshold analysis. 
 View is looking cross-stream. 

Erosion Thresholds - Detailed analysis of creek response to flow was completed for 20 cross-sections (19 in 
Reach 6 one in Reach 3). Results for these sections are found in Appendix 2 of the Geomorphology Report 
appended (the Geomorphology Report is included as Appendix E of this report). Grain size analysis was 
previously completed and remains representative. Four samples were analyzed for each of the two reaches; 
summary sheets are found in the Geomorphology Report. 
 
In Reach 6 Station 5140 was determined to be the most sensitive based on analysis of the channel parameters. 
This reach was used to establish the erosion threshold for pond release. 
 
Erosion sensitivity is based on a number of factors including the ability of the section to pass sediment 
through the channel. Table 1 shows the discharges required to erode sediment for a range of grain sizes, all of 
which are found in the reaches. Interpretation of the data indicates the section which should be used for 
threshold analysis in Reach 6 is Section 5140. In Reach 3 the section used in the threshold analysis is Section 
3100. 
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Table 1: Critical discharges and shear stresses required to entrain sediment ranging between 2 mm 
and 64 mm diameter for individual sections. Section numbers refer to the Pinecrest Creek 
HEC-RAS results. Critical velocity is expressed in m sec-1, shear stress is expressed in  
N m-2, and discharge values are in m3 sec-1. A blank cell indicates the critical discharge for 
that particle size is not reached in the section. 

Section 
2 mm 5 mm 10 mm 25 mm 50 mm 64 mm 

Qv 
0.270 

Qτ 
1.460 

Qv 
0.410 

Qτ 
3.640

Qv 
0.570

Qτ 
7.280

Qv 
0.870

Qτ 

18.21 

Qv 
1.20 

Qτ 

36.42 

Qv 
1.34 

Qτ 

46.62 

Reach 6 

5200 0.03 0.01 0.14 0.04 0.56 0.19 2.34 2.13 7.88 11.24 11.24 19.15

5190 1.99 1.32 11.01 7.67  31.39       

5180 0.30 0.17 1.81 1.20 5.32 7.12 21.91 44.34     

5150 0.16 0.14 0.56 0.62 1.97 2.13 10.00 10.84  37.41   

5140 0.05 0.01 0.24 0.10 0.73 0.53 3.78 4.19 13.77 17.39  26.49

5130 0.20 0.13 0.69 0.84 1.99 3.10 10.10 16.81     

5120 0.18 0.04 0.83 0.49 3.29 2.10  13.74     

5110 0.32 0.12 0.99 1.18 3.40 4.15  22.09     

5100 0.40 0.33 1.58 2.20 7.47 7.89       

5090 0.63 0.48 2.62 3.10 13.99 11.46       

5080 0.55 0.63 3.96 3.36  13.37       

5070 0.51 0.59 9.25 2.71  13.63       

5060 0.53 0.65 12.77 2.68         

5050 0.48 0.62 3.25 3.37  15.20       

5040 1.58 1.21  7.15         

5030 0.85 0.80  4.67         

5020 6.49 0.98  8.61         

5010 9.14 6.52           

5000 0.05 0.03 0.22 0.17 0.78 0.65 17.87 3.62  23.79  42.87

Reach 3 

3100 0.15 0.02 0.49 0.15 1.21 0.94 4.18 5.99 13.57    

 
 
Erosion thresholds are based on a given fraction of the bed material particle size distribution, which is 
determined through bulk sediment analysis.  
 
Four bed samples were collected and analyzed for each reach as part of the Pinecrest/Centrepointe 
Stormwater Management Criteria Study (2011). Table 2 shows summary results for the D10, D50 and D90 
fractions for each sample, as well as the critical velocity and critical shear stress required to entrain that 
particle. 
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Table 2: Bed sample grain size characteristics for four samples in each Reach. Sample diameter is in 
mm, critical velocity (Vcrit) is in m sec-1, and critical shear stress (�crit) is in N m-2. 

 

Reach 6 Reach 3 

Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
9 

Sample 
10 

Sample 
11 

Sample 
12 

D10 

Vcrit 

�crit 

0.895 
<0.20 
<0.70 

0.475 
<0.20 
<0.70 

0.651 
<0.20 
<0.70 

0.105 
<0.20 
<0.70 

0.099 
<0.20 
<0.70 

0.530 
<0.20 
<0.70 

0.671 
<0.20 
<0.70 

0.578 
<0.20 
<0.70 

D50 

Vcrit 

�crit 

8.401 
0.514 
5.82 

6.906 
0.483 
5.09 

7.786 
0.514 
5.82 

1.367 
0.200 
1.45 

0.530 
<0.20 
<0.70 

8.23 
0.514 
5.82 

9.78 
0.570 
7.28 

9.02 
0.543 
6.56 

D90 

Vcrit 

�crit 

21.199 
0.819 
15.29 

24.931 
0.868 
18.21 

22.391 
0.819 
16.02 

11.148 
0.596 
8.01 

1.891 
0.270 
1.46 

22.26 
0.819 
16.02 

21.39 
0.801 
15.30 

22.02 
0.819 
16.02 

 
 
For Reach 6 the most appropriate result to determine threshold discharge is the D50 fraction of Sample 4. This 
sample represents the finer of the grain size samples in the Reach and was selected in light of the stormwater 
criteria to remove a minimum of 60% of total suspended solids from collected runoff. If a larger sample 
fraction were used, then flushing of all fines from the channel would result and subsequent bank erosion 
would occur. 
 
The critical velocity of 0.200 m sec-1 was converted to a discharge for that section; this becomes the threshold 
discharge and is shown in Table 3. 
 
For Reach 3 the rapid retreat of the eroding bank was considered the critical factor for erosion thresholds as 
opposed to the bed material grain size characteristics. The bank is comprised of cohesive beds of clay which 
require an erosional velocity of 0.400 m sec-1.  
 
The critical velocity of 0.400 m sec-1 was converted to a discharge for that section; this becomes the threshold 
discharge and is shown in Table 3. 

Table 3: Threshold discharges for Reach 6 (which will receive direct stormwater discharge) and 
Reach 3.  

Reach Threshold Discharge (m3 sec-1) 

6 0.310 

3 0.460 

 
 
Based on the geomorphic analysis the threshold discharge for stormwater release from the proposed pond 
delivering to Reach 6 is 0.310 m3 sec-1. 
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Stormwater Outlet Connection to Pinecrest Creek - The location of the connection to Pinecrest Creek is 
critical to the proper integration of threshold flows. As indicated above, the first 25 m downstream of the 
gabion baskets would not be a wise choice for discharging stormwater as the area is continually undergoing 
change and bank retreat (although at a gentle rate). Disturbance of this area would further destabilize the bank 
and could result in additional erosion problems. 
 
Compounding the issue is the potential for loss of length if the connection is made close to Baseline Road. 
While that section is the most stable along the Reach, discharging stormwater that far downstream would 
result in a loss of active channel length. As a consequence of this fact, the optimal location would be either as 
close to the current culvert location upstream, or at another location with additional channel creation to meet 
the existing length of Reach 6.  
 
One possible solution would be to divert a baseflow/low-flow amount to the existing upstream limit of the 
creek, allowing that to flow downstream and meet the stormwater flow connection point. 

4.5 Stormwater Management Background Data and Field Data 

The information outlined in Section 3.5 has been assessed by JFSA for potential constraints related to the 
feasibility of designing and constructing the proposed SWM facility. A summary of the findings of that 
assessment is presented below: 

 
Receiving Watercourse – The SWM Criteria10 and SWM Retrofit studies11 identified water quality, flood 
control and the “flashiness” of the runoff to the creek as areas of concern and where retrofit improvements 
ought to be implemented. The proposed SWM pond should therefore be sized: 

 To control water quality events, providing a minimum of a basic (60%) TSS removal and, 

 To produce a more natural hydrologic cycle within the creek compared to the current conditions 
(particularly to address the erosion concerns, noted in report sections 3.4 and 4.4). 

 
The SWM pond cannot be sized to provide significant flood control for the entire drainage area, as discussed 
in the Facility Size / Level of Service and Proposed Development sections below. 
 
Proposed Development – City projects, namely the Southwest Transitway Extension, the Centrepointe 
(CTC) redevelopment and the Archives building are all located west of Woodroffe Avenue and south of 
Baseline Avenue (as shown in Figure 1). This area is serviced by the Woodroffe Trunk sewer, or by a 
dedicated system in the case of the Southwest Transitway Extension, which outlet to Pinecrest Creek 
downstream of the proposed SWM pond site. Therefore the present sewershed configuration precludes the 
discharge of the Southwest Transitway Extension drainage to the proposed pond. In addition, the CTC 
development and the Archives building property will have on-site SWM controls as per the SWM Criteria 
study.  
 
The potential to meet the SWM criteria set out for the Southwest Transitway Extension by controlling water 
from the existing residential developments upstream of the proposed facility in lieu of controlling the direct 
Southwest Transitway Extension runoff was investigated by this study. 

  
Storm Sewers – Based on the City’s field survey, the invert of the 3000 mm x 1800 mm box trunk sewer that 
would be serviced by the proposed SWM pond is at an elevation of 79.01 m. Therefore, the permanent pool 
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of the proposed pond may be located no higher than 79.01 m to avoid permanent backup into the trunk sewer. 
The culvert crossing Woodroffe Avenue downstream of the proposed facility (which has an upstream invert 
elevation of 77.70 m) will control the lowest potential outlet invert from the pond. It is noted that this trunk 
sewer has two main lines, one that runs east to west along Baseline Road from Merivale Road to the outlet 
and one that runs south to north through the Algonquin College campus (Figure 1). The trunk sewer collects 
drainage from the following neighbourhoods: the southern portion of Copeland Park, St. Claire Gardens and 
Meadowlands/Crestview. 
 
Facility Size / Level of Service – As per the required SWM Criteria and storm sewer invert elevation 
described above, the facility would require on average an excavation depth of 8.5 m. Based solely on quality 
(permanent pool and active storage) sizing requirements and the existing topography, the minimum extent 
(footprint) of an excavation for the pond is approximately 2.3 ha (Figure 4). Control volumes in lieu of 
providing the full suite of SWM Criteria for the Southwest Transitway Extension, as well as erosion control 
volumes from the detailed determinations and aesthetic landscaping considerations, may result in a larger 
excavation footprint. The area delineated in Figure 4 was only to provide a Step 1 comparison between the 
approximate footprint and available open space; conceptual designs of the pond layout were prepared in the 
Step 3 of the study. 
 
On-Line or Off-Line Facility – During the field visit conducted by JFSA and JTBES staff on July 18, 2012, 
the relative merits of an on-line or off-line facility as well as potential inlet and outlet locations from the 
proposed pond were investigated. Based on existing mature vegetation (trees) and the philosophy of 
daylighting as much of a channel as possible, it was estimated that if an off-line pond was implemented, the 
inlet and outlet pipes should be located as close together along the creek as possible. This would be to 
minimize the length of channel that would be dry under low-flow conditions. An on-line pond would 
eliminate this concern, but would result in the removal of a greater quantity of trees. 
 
Drainage Area(s) – The trunk sewer that would be serviced by the proposed pond has an upstream minor 
system drainage area of 420.1 ha and a major system drainage area of 459.48 ha (which envelopes the entire 
minor system area). Figure 4 includes a delineation of the minor system drainage area and storm sewers and 
the major system drainage boundary. The average total percent imperviousness of the upstream drainage 
areas is 39.8 %. The extents of overland flow from adjacent NCC and private lands to the proposed pond 
were investigated in the next steps of the study. 

4.5.1  Source Water Protection  

At the time the feasibility study was underway the Mississippi-Rideau Source Protection Plan was in draft 
form in preparation for submission to Ministry of the Environment (now Ministry of Environment and 
Climate Change) for approval. 
 
Policy SEW-10-LB-Pl-MC in the draft Mississippi-Rideau Source Protection Plan is applicable to new 
stormwater management facilities in certain water supply intake protection zones. The policy is entitled 
Future Stormwater Management Facility in Wellhead Protection Area “B” Scored 10 or Intake Protection 
Zone Scored 8 to 9 – Prescribed Instrument. Future SWM facilities that would be significant drinking water 
threat are permitted in Intake Protection Zones (IPZs) with a vulnerability score of 8, 8.1 or 9. The site is 
located in an IPZ and that IPZ has a vulnerability score of 8.112.  
 
The size of the pond’s drainage area and the predominant land use within that drainage area determine 
whether the pond is a significant threat (i.e., drainage area associated with the facility of greater than 100 ha 
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and land uses in the drainage area that are predominantly industrial/commercial)13. The area that would drain 
to the proposed SWM facility is greater than 100 ha (see Drainage Area(s) above) however according to the 
City’s 2010 data the land use comprising the area is: 55% residential; 0% industrial; 3% commercial; and, 
42% other including transportation routes.  
 
The Mississippi-Rideau Source Protection Plan received approval from the Minister of the Environment and 
Climate Change on August 27, 2014 and came into effect on January 1, 201514. If the proposed SWM pond 
project moves forward the City’s source water protection Risk Management staff should be consulted 
regarding current source water protection policies and requirements and how they may apply to a new SWM 
pond proposed as SWM retrofit. 

4.6 Data Gaps, Discrepancies and Assumptions 

Unrecorded Property Uses and Structures - It is assumed that the easement information provided by the 
NCC, City of Ottawa, Hydro Ottawa and Hydro One, the Utility Locates, and the site inventory have 
accounted for all the on-surface and buried uses of the site. It may be that there are unrecorded structures, or 
on-site uses that are not evident and therefore not accounted for by the Step 1 investigation. 
 
Easement Information - Some of the easement information (e.g., name, conditions, and structures in the 
easement) will need to be confirmed and potentially updated. The easements and structures to be confirmed 
may include: 

 East-West Hydro Ottawa easement for two (2) buried 13kV cables: All Hydro Ottawa records indicate 
that the cables are lead (Pb). Hydro Ottawa would need to schedule a crew to physically verify this in the 
field15. The type of cable will affect the cost of relocation. 

 ES-31 (on Property Request figure in Appendix D): NCC records show this as an active electrical 
easement with Hydro Ottawa Ltd. This easement is also shown on the Surveys and Mapping information 
received from the City of Ottawa. However it was not in the map files received from Hydro Ottawa. This 
discrepancy was not pursued as it is unlikely any changes for this part of the site were to be proposed by 
the feasibility study due to the location and the other confirmed electrical infrastructure. This easement is 
shown on Figure 3 however it is not discussed in Section 4.3. 

 ES-445 (on Property Request figure in Appendix D): This easement is listed as a closed electrical Hydro 
Ottawa easement in NCC records, however there are energized and active 13kV and 4kV Ottawa Hydro 
distribution lines running north/south along Woodroffe Avenue in the location of ES-44516. This 
easement is shown on Figure 3 and identified in Section 4.3. 

 ES-805 (on Property Request figure in Appendix D): This easement is listed in NCC records as a closed 
“Roadways, Pathways and Working Areas” Ontario Hydro easement. The easement is also shown on 
Surveys and Mapping information received from the City of Ottawa. The easement is shown on Figure 3 
however it is not discussed in Section 4.3. 

 Drainage Right-of-Way Easement behind the commercial property which was formerly Tony Graham 
Motors Ltd: The specifics on the drainage structure installed in this easement are unknown. It is assumed 
that the drainage is from the commercial property previously occupied by a car dealership (Tony Graham 
Motors Ltd.). Further information was requested from the NCC. 
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 Sewer, Culverts, Mains Easement behind the commercial property and recorded in the name of Scotts 
Restaurant: The specifics on the structures installed if any, or use of this easement are unknown. Further 
information was requested from the NCC. 

Depth to bedrock surface: The bedrock surface elevation information is taken from regional mapping and 
the boreholes completed in this study. The depth to bedrock at locations between the boreholes could 
potentially be shallower then the elevation stated in this report. 

Stability of proposed pond slopes: For this preliminary level of assessment, the stability of the proposed 
pond slopes was not evaluated for seismic or rapid draw down conditions (i.e., if the water level within the 
pond is quickly lowered) since they are not expected to govern the stability of the slopes17. However, these 
conditions should be evaluated at the detailed design stage. 

Hydraulic conductivity of the bedrock The rate of groundwater inflow during maintenance periods when 
the pond water level is lowered may be strongly influenced by the hydraulic conductivity of the bedrock, 
since the hydraulic conductivities of the silty clay and glacial till appear to be fairly low but the bedrock 
surface may be just slightly below the planned pond floor elevation. For this and potential design 
implications the additional investigation carried out at the detailed design stage should include hydrogeologic 
testing of the bedrock and further delineation of its surface profile18. 

Other geotechnical aspects to be confirmed at detailed design phase, when more information is available 
on the design specifications and site subsurface – The engineering guidelines provided in this report and 
appendices are intended for planning and preliminary design of the stormwater management facility only. 
Additional investigation and geotechnical design input will be required at the detailed design stage. This 
includes: information on bearing resistances for bridges, outlet structure, etc.; and confirmation of bedrock 
characteristics, hydrogeologic testing of the bedrock, and further delineation of its surface profile to answer 
questions about potential impact on groundwater inflow from below during pond maintenance and any 
potential design implications.  

Distances required from structures due to potential lowering of groundwater levels is based on a 
simplified analysis, and considering a maximum groundwater level lowering of 2.8 m below the current 
levels, the groundwater level drawdown in the silty clay is not expected to extend beyond a distance of about 
15 to 50 m from the edge of the pond. At this time, based on the current information, the 15 m margin is 
definite and the 15 to 50 m margin is a “maybe required”19. The 15 to 50 m margins are shown on Figure 5 
for the buildings on the east and southern parts of the site. Any further margins for hydroline structures (in 
addition to the space provided by the easement and buffer), and any other structures on the northern side of 
the site will also need to be confirmed at the detailed design stage.   
 
Groundwater levels: The groundwater levels cited in this report are based on measurements taken on July 6, 
2012, at the time of a Level II drought. Groundwater levels are expected to fluctuate, both seasonally and in 
response to weather conditions. 
 
Groundwater quality: It is noted that this investigation has not included an evaluation of the quality of the 
groundwater (such as from off-site contamination) which may be drawn into the pond. 
 
 
 
 
 



Client: City of Ottawa   Feasibility Study for a Surface SWM Facility at Baseline Road and Woodroffe Avenue 
Step 1: Background Information and Site Investigations 

 
 

 

 

J.F. Sabourin and Associates Inc.        JFSA Ref. No.: 990-12 
Water Resources and    June 2015 
Environmental Consultants 

 Step 1 - Page 27 

5. IDENTIFICATION OF CONSTRAINTS AND OPPORTUNITIES 

The site inventory and investigations have identified a number of site and infrastructure constraints that were 
accounted for in the assessment of the SWM facility’s feasibility and in the design concept options. A 
number of opportunities have also been identified and these were considered and incorporated in the design 
concepts where possible. 

These constraints and opportunities are listed and described in Tables 4 and 5 respectively. The areal 
constraints are shown on Figure 5.i 

                                                 
 
i As noted, 15 to 50 m margins for potentially lowering of groundwater levels are shown on Figure 5 for the buildings 
on the east and southern parts of the site. Any further margins for hydroline structures, and any other structures, on the 
northern side of the site will also need to be confirmed at the detailed design stage.   
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Table 4: Site Constraints 
 

Feature Constraints 

Geotechnical 

Pond side slopes: Stability analyses indicate that the pond side slopes should have a factor of safety of 1.5 against 
long term instability if inclined at 3 horizontal to 1 vertical (3H:1V), or flatter. 

Pond excavation: The floor of the excavation will consist of silty clay and glacial till below the groundwater level. 
These materials are sensitive to disturbance by construction traffic and ponded water. Excavation of the pond in one 
bench, with the equipment working from existing ground surface and not travelling within the excavation, may be 
necessary. May affect construction footprint. 

Pond floor: The bottom of the pond will consist of silty clay and glacial till. These materials are sensitive to 
disturbance by construction traffic and ponded water. If the pond floor needs to be trafficable, the bottom of the pond 
should be lined with a material such as rip-rap, a synthetic geocell erosion layer, or interlocking concrete blocks to 
minimize disturbance to the subgrade etc. A geotextile may also be required in addition to the materials mentioned 
above. Affects cost and excavation level. 

Margin between pond and surrounding buildings and structures: Edge of the pond should be located at least 
50 m away from the nearest structures to minimize the impacts of the groundwater level lowering on the 
performance of these structures. 15 m margin definite; 15 – 50 m may be required. 

Limited capacity to firm silty clay deposit on site to accept additional load from outlet structure, pedestrian 
bridges without undergoing significant settlement. In case of bridges it is possible that flatter pond side slopes 
would be required, which would in turn result in a longer bridge (and higher foundation loads).  

Limited capacity of underlying unweathered silty clay to accept additional load from the weight of fill without 
undergoing significant consolidation settlement. Therefore, if settlement-sensitive buried services or other structures 
are present or proposed in the area of stockpiled material, the height of the stockpile will need to be limited in order 
to control the amount of settlement of the silty clay. Limit of about 2.8 m above existing ground surface where 
settlement is a concern. 

The soils at this site are highly frost susceptible and the foundations for the structure should therefore be 
provided with a minimum of 1.5 m of earth cover for frost protection purposes. 
Concerns about the status quo on south slope of Creek: The gabion wall which forms a wing wall along the 
west side of the outlet appears to be bulging/deforming. If the gabion wall is to be maintained as part of the pond 
design, a structural evaluation of its condition should be carried out. The condition of the retaining walls and the 
condition of parking lot directly above slope also brought to City’s attention. Drainage right-of-way on this side of 
reach. 
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Feature Constraints 

Landscape 

National Interest Land and part of City-wide pathway use designation: Importance of maintaining recreational 
pathway corridor 

Rodent population: Concern for reforestation 

Butternut Species at Risk: One present along northern border of site. To be assessed. If it is naturally occurring, 
retainable tree it is prohibited to do it harrm.  

Removal of mature trees may be of concern to the users of this green corridor which provides a pleasant 
contrast to surrounding commercial and residential development.  

Heavy soils making the selection of appropriate plant species an important task. 

Swales, rodent and fire breaks on the perimeter: Maintenance of these will need to be taken into account in the 
designs. 

Property Use and 
Easements 

Hydro Ottawa and Hydro One easements occupy a considerable part of site. Overhead lines are on the perimeter 
and do remove useable space from the site. However since they are on the perimeter they do not appear to be as 
much of a constraint as the Hydro Ottawa buried 13 kV east-west cables which cross the middle of the site. Hydro 
Ottawa has indicated that grade changes in the vicinity of these cables would be highly restricted. Hydro Ottawa’s 
rough estimate of an entire relocation is: 
 
$600k – Civil relocation to the south in duct/manhole system 
$400k – electrical cables and labour 
$1 million total 
 
All easement rights would need to be transferred to the new location at the property owner’s expense. 

Leased school play field extends into the area of interest: The School Board would object to loss of use of the 
property or encroachment of the pond on to the play field (Personal Communication, July 6, 2012, Roy Pellatt, 
Projects Officer, OCSB). Design will need to accommodate this land use. 
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Feature Constraints 

Fluvial 
Geomorphic 

Connection channel poses a significant constraint to the design: It is preferred to have the connection channel 
between the pond and Pinecrest Creek as an open watercourse feature; however the location of the connection will 
have an impact on the overall footprint of the pond. Considering a preliminary connection channel configuration to 
carry the threshold discharge (1.5 m bottom width, depth 0.33 m, top width 2.17 m and gradient 0.002 m/m), with an 
appropriate floodplain of 2 m on each side of the channel, the minimum width required would be 6.17 m. From the 
floodplain elevation to the top of ground elevation would require side slopes of 3:1 for safety reasons; this means 
that for every metre the floodplain is below the elevation of the surrounding ground (top of slope), an additional 6 m 
is required in corridor width. If the connection is made close to the existing Creek outlet, a corridor with a top width of 
33.5 m would be required; if the connection were made lower down the system near Baseline Road, a corridor with 
a top width of approximately 18.2 m is needed. Connection at a point approximately half way along the reach would 
require a corridor with a top width of approximately 28 m. 

Stormwater 
Management 

Pinecrest Creek Outlet Elevation: Based on the City’s field survey, the invert of the 3000 mm x 1800 mm box trunk 
sewer that would be serviced by the proposed facility is at an elevation of 79.01 m. Therefore, the permanent pool of 
the proposed facility may be located no higher than 79.01 m to avoid permanent backup into the trunk sewer.  

Elevation of culvert crossing Woodroffe Avenue (downstream of the proposed facility): This culvert crossing 
elevation of 77.70 m will control the elevation of the lowest potential outlet invert for the facility. 

Storm sewer configurations servicing the lands upstream of the proposed SWM pond: The Southwest 
Transitway Extension is located west of Woodroffe Avenue and south of Baseline Avenue (ref. Figure 1). This area 
is serviced by the Woodroffe Trunk sewer, or by a dedicated system in the case of the Southwest Transitway 
Extension, which outlet to Pinecrest Creek downstream of the proposed pond. Therefore the present sewershed 
configuration precludes the discharge of the Southwest Transitway Extension drainage to the pond. The alternative 
approach of meeting the SWM criteria set out for the Southwest Transitway Extension is to control stormwater from 
the existing residential developments upstream of the proposed pond in lieu of controlling the direct Southwest 
Transitway Extension runoff. 
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Table 5: Site Opportunities 
 

Feature Opportunities 

Geotechnical 

Pond Construction: It is not considered necessary to line the pond. This is due to relatively limited rate of 
groundwater inflow into the pond (over long term once the groundwater level in the silty clay has been lowered 
to the permanent pool elevation of elevation 79.0 m) and minimal loss of water from the pond through the 
native soils (due to relatively low hydraulic conductivities of sediments and the proposed permanent pool 
elevation relative to groundwater levels).  

Landscape 

Evolving landscape and invasive species: Realignment of the Creek and the construction of a SWM pond 
could provide the stimulus for a redesign of the Western Corridor into a more interesting and usable property. 
The removal of invasive species and the use of native material in reforestation techniques would continue the 
philosophy of ‘ecological restoration’ from the Pinecrest Creek Corridor projects. 

Tremendous potential of site for more interesting design, environmental restoration and additional recreation 
opportunities. Wetland zone along Creek would provide habitat for additional bird species 

Excavation material could be used on-site to create berms that would define more “intimate” areas for 
activities: picnic areas, kite flying. 

Fluvial 
Geomorphic Maintain active channel length and low flows in Reach 6.  See SWM entries below. 

Property Use and 
Easements 

Enhancement of the site’s contribution to the “Western Corridor” in the NCC Urban Lands and the City’s 
Open Space and Leisure Lands and ‘City-Wide Pathway’. 

Stormwater 
Management 

Maintain daylighted Reach 6: In an off-line facility design, if the inlet and outlet pipes are located as close 
together along the Creek as possible this could minimize the length of channel that would be dry under low-
flow conditions. An on-line facility would eliminate this concern, but would result in removal of a greater 
quantity of trees. 

Diversion of a low flow amount to the existing upstream limit of the Creek, allowing that flow to be 
conveyed downstream and meet the stormwater flow connection point. 
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