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EXECUTIVE SUMMARY 

 

A Preliminary Design Study and Class Environmental Assessment (Class EA) has been undertaken to identify 
improvements to fifteen (15) bridges and fourteen (14) structural culverts along Highway 417 from Aviation Parkway to 
Ramsayville Road in the Nation’s Capital, the City of Ottawa.  

The bridges and structural culverts along this portion of Highway 417 have experienced deterioration of several 
structural elements. This study evaluates alternatives to determine the most appropriate strategy for their rehabilitation 
or replacement. 

This evaluation follows an earlier comprehensive operational review on Highway 417 from west of Highway 416 easterly 
to Anderson Road which the Ministry completed in 2007 with approval in 2008 (GWP 663-93-00). This study evaluated 
opportunities to optimize the use of the existing facility and examined existing and future concerns over a 20-year 
period. The study received approval to widen Highway 417 from four to six laning from Ottawa Road (OR) 174 to the 
Hunt Club Road interchange. The comprehensive operational review identifies bridges and culverts along the corridor 
requiring rehabilitation or replacement to meet the long-term service requirements of Highway 417.  

For this study, GWP 4074-11-00, a proactive consultation plan included a web site, contact letters, newspaper notices, 
two (2) Public Information Centres (PICs) and meetings with individual stakeholders, members of the public and external 
agencies. Aboriginal groups, local political representatives, and interest groups were invited to participate in the 
decision-making process.  

This Preliminary Design Study ensures the Recommended Plans for each bridge and structural culvert are compatible 
with not only the approved Preliminary Design Study and Environmental Assessment, GWP 663-93-00 (2007) but also 
the plans of the City of Ottawa as referenced in the City’s Official Plan and the City’s Transportation Master Plan. The 
study follows the approved environmental planning process for Group ‘B’ projects under the “Class Environmental 
Assessment for Provincial Transportation Facilities” (1999, amended 2000).  

Based on visual conditions and the review of the original bridge designs, the study identified the need to: 

• Repair or replace barrier walls; 
• Repair or replace bridge decks; 
• Replace waterproofing and asphalt;  
• Replace abutment bearings; 
• Replace expansion joints or convert to semi-integral abutment configurations; 
• Retrofit bridges to meet current seismic requirements; 
• Repair concrete at specified locations, and 
• Replace entire structures, when the comparison of rehabilitation versus replacement indicates no net 

benefit to preserve the existing structures. 

However, consideration of replacement alternatives was not appropriate at all the sites. Prior to the study commencing, 
MTO had identified that the Innes Road Underpass, Walkley Road Underpass and Cyrville Road Underpass would only be 
considered for rehabilitation options due to the relatively good condition of these bridges. 

The visual condition inspections and hydraulic analysis of the structural culverts identified needed repairs to the barrel 
interiors, paving of the corrugated steel pipe inverts and erosion control improvements at culvert inlets/outlets. 

 

 

 

The Recommended Plan 

Bridge Sites 

After several rounds of consultation and an initial PIC with the public, agencies, railway authorities, the Municipal 
Advisory Committee (MAC) and the City of Ottawa, alternatives to address the existing structural deficiencies were 
evaluated in light of environmental concerns, anticipated traffic disruptions with staging and detours during 
construction activity and costs. The Technically Preferred Alternatives (TPAs) were presented as the Recommended Plan 
at a second and final PIC. Based on the study’s findings and public input the study concluded with a plan to 
rehabilitate 13 of 15 bridge sites.  

Bridge   Site Description 

Aviation Pkwy SB  3-303 Rehabilitation, One-Lane Staging with Traffic Signals  

Aviation Pkwy NB  3-304/2 Rehabilitation, One-Lane Staging  

Aviation Y-deck  3-304/1 Rehabilitation, Minimum One-Lane Staging (during off-peak hours)  

Cyrville Road  3-314 Rehabilitation, One-Lane Staging with Traffic Signals  

Innes Road 3-305 Rehabilitation, Maximum Three-Lane Staging  

Green’s Creek EB  3-311/1 Rehabilitation, Two-Lane Staging, Ramps Open  

Green’s Creek WB  3- 311/2 Rehabilitation, Two-Lane Staging  

Green’s Creek Off-Ramp  3-310 Rehabilitation, One-Lane Staging  

CPR OH EB  3-302/1 Rehabilitation, Two-Lane Staging  

CPR OH WB  3-302/2 Rehabilitation, Two-Lane Staging  

Walkley Road 3-306 Rehabilitation, Maximum Three-Lane Staging (with ramp closure) 

CNR OH EB  3-301/1 Rehabilitation, Two-Lane Staging (with widening) 

CNR OH WB  3-301/2 Rehabilitation, Two-Lane Staging (with widening) 

 

The remaining two (2) bridges at Ramsayville Road are to be replaced.  

Ramsayville Road EB  Site 3-265/1 Replacement, New Bridge, New Median Alignment  

Ramsayville Road WB  Site 3-265/2 Replacement, New Bridge, New Median Alignment  

 

Structural Culvert Sites 

A similar process of site assessment and consultation was undertaken for the fourteen (14) structural culverts, 
investigating their condition and the associated environmental impacts. 

Field reviews of the culverts were undertaken to confirm previous structure condition surveys and “as built” 
construction details. Hydraulic investigations were completed for each culvert. The lengths of culverts under 
Highway 417 were checked for the ability to accommodate future freeway widening. 

At the conclusion of the assessments, the alternative evaluations generated Technically Preferred Alternatives (TPAs) 
which were presented to the public, agencies, railway authorities, the Municipal Advisory Committee and the City of 
Ottawa. The recommended TPAs for structural culverts include removals, rehabilitation and maintenance of the existing 
condition. 
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Culvert ID Site # Location Description 

1 3-734/C OR 174 Median  Removal 

2 3-733/C OR 174 WB  Rehabilitation 

3 3-735/C OR 174 EB  Rehabilitation 

4 3-442/C Aviation SB Bridge  Rehabilitation 

5 3-732/C Cyrville Rd Rehabilitation 

6 3-443/C Hwy 417  Rehabilitation 

7 3-762/C Innes Rd  Rehabilitation 

8 3-730/C Borthwick Creek  Rehabilitation 

9 3-736/C Walkley Rd Rehabilitation 

10 3-312/C Walkley Rd Rehabilitation 

11 3-313/C1 Green’s Creek  Rehabilitation 

12 3-313/C2 Green’s Creek  Rehabilitation 

13 3-315/C McEwen Creek Culvert  Do Nothing 

14 3-444/C Ramsay Creek Culvert  Removal 

Construction Sequencing 

This Preliminary Design Study culminates with a Recommended Plan to either rehabilitate, replace, remove or 
maintain 15 bridge and 14 structural culvert sites. The undertaking amounts to a duration of construction activity that is 
anticipated to take several years. 

Before construction is allowed to proceed, the next study phase, the Detail Design Study, will recognize that some bridge 
and culvert construction activities and their associated traffic disruptions/detours are better suited to be undertaken 
simultaneously, to reduce the cumulative construction impacts. 

Therefore, these structural undertakings will be parcelled into smaller, distinct undertakings, recognizing the influence 
that one construction site will have on one or more adjacent sites. This will be done to minimize impacts on traffic 
(staging and detours) and other environmental interests.  

The Recommended Plan of this Preliminary Design Study will therefore undergo adjustments to rationalize the next 
sequence of Detail Design Study for these structures.  

This sequencing will be considered further by the Ministry of Transportation before proceeding to Detail Design. 

Several sites were identified where impacts relative to environmental conditions, traffic disruptions, and rail line 
interventions could be reduced or managed more efficiently if sites were paired once the project prepares for the Detail 
Design study phase. The sites proposed for pairing are: 

• Green’s Creek, EBL and WBL; 
• CP Railway, EBL and WBL overhead; 

• CN Railway, EBL and WBL overhead, as well as 
• Ramsayville Road, EBL and WBL overpass, and 

Ramsay Creek culvert. 

Environmental Impacts 

The Recommended Plan recognizes environmental sensitivities requiring further consideration in the preparation of 
contract documents during Detail Design to minimize adverse impacts. The following were considered: 

 

 

Fisheries  

• To avoid disruption to sensitive fish life stages, in-water work will be done during the permissible 
period for in-water works specified by Ministry of Natural Resources and Forestry (MNRF) (July 1 to 
March 14). 

• Placements of riparian vegetation at disturbed areas at culvert ends, and by-pass outlets. 
• Placement of natural stone substrate or other suitable material at culvert/by-pass outlets. 
• Secure Fisheries Act authorization and compensation if needed for culvert removal (Ramsay Creek). 
• Impose general restrictions on activities adjacent to watercourses and implement the use of silt fences, 

check dams. 

Surface Water / Erosion and Sediment Control 

• Restrict activities adjacent to watercourses such as the storage of materials, refuelling and waste 
material management. 

• The Contractor should prevent the entry of sediment into watercourses or ditch line areas. 
• In order to mitigate the transport of sediment along the ditch lines as well as from exposed soils 

adjacent to watercourses, environmental protection measures (such as straw bale flow checks, rock 
flow check dams, silt fence barriers, and erosion control blankets) should be incorporated into the final 
design and installed during construction.  

• Removal or disturbance of woody riparian vegetation should be minimized during construction 
operations in order to prevent unnecessary loss of bank stability. 

• All dewatering operations should outlet onto a grassed area greater than 30m from the nearest 
watercourse or outlet into a sediment-settling basin that will allow sediments to settle out before the 
water enters to the watercourse. 

• When possible, schedule work to avoid wet and rainy periods that may increase the risk of erosion and 
sedimentation. 

• All in-water work shall be conducted in the dry to avoid introducing suspended sediment into the 
watercourse. 

• Uncured concrete and other materials used for concrete repair shall be prevented from entering 
waterbodies using appropriate barriers and should be stored a minimum 30m from the watercourse. 

• Develop a spill response plan that is to be implemented immediately in the event of a sediment release 
or spill of a deleterious substance. An emergency spill kit shall be kept on site at all times. 

• Erosion and sediment control measures shall be installed prior to starting work to prevent sediment 
from entering the watercourse. 

• Erosion and sediment control measures shall be inspected for effectiveness regularly throughout 
construction and deficiencies corrected. 

• The installation, monitoring, maintenance and removal of temporary erosion and sediment control 
measures shall be implemented. 

• Waterbody banks that have been disturbed shall be restored to their pre-construction condition or 
better. 

Terrestrial Ecosystems 

• Vegetation removal and grading will be minimized to only what is required for the proposed works. 
• A Landscape Plan should be developed for the sites of Ramsayville and Green’s Creek to re-vegetate 

the disturbed areas within the proposed construction staging areas and the new/old highway 
alignments using native trees and shrubs. 

• Any disturbance to vegetation by construction activities should be carried out prior to the bird-nesting 
period of April 1 to August 31. 
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Wildlife 

• Any disturbance to vegetation by construction activities should be carried out prior to the bird-nesting 
period of April 1 to August 31. 

• An avian specialist should be retained to ensure that disturbance of active breeding bird habitat is 
prevented should disturbance occur during breeding periods. 

• NSSP - Migratory Bird Protection – General and NSSP Prevention of Wildlife Harassment to be included 
in contracts. 

Species at Risk 

• Species at risk (SAR) should be protected from harm at all times. 
• Barn Swallow nesting at the Ramsayville, CPR and CNR overheads needs further assessment and 

recourse action to reduce impacts to nesting. 
• Should any SAR be encountered during construction (dead or alive), the local MNRF Management 

Biologist (Kemptville) should be contacted. If construction operations are an immediate threat to SAR, 
these operations should cease immediately. 

• If any excavation activities are to occur within the study area, the Contractor is responsible for 
managing and maintaining turtle exclusion fencing in the vicinity watercourses. 

• Contractors and construction staff should be familiar with SAR potentially present within the study area 
and their appearance (Milksnake, Blanding’s Turtle and Snapping Turtle).  

Air Quality / Noise 

• Odour and fume impacts should be minimized by ensuring that all equipment is properly maintained 
and that all pollution control devices on the equipment are operational and properly maintained. 

• Dust should be controlled by the application of dust suppressants, such as water.  
• If during the detailed design stage it is determined that nighttime construction will be required, a noise 

by-law exemption will be required prior to construction. 

Archaeology 

• Should deeply buried archaeological remains be encountered on this property, the Ministry of Tourism, 
Culture and Sport shall be notified immediately. Should previously undocumented archaeological 
resources be discovered, they may be new archaeological sites and therefore subject to Section 48 (1) 
of the Ontario Heritage Act. The proponent or person discovering the archaeological resources must 
cease alteration of the site immediately and engage a licensed consultant archaeologist to carry out 
archaeological fieldwork, in compliance with Section 48 (1) of the Ontario Heritage Act. 

• In the event that human remains are encountered during construction, the proponent should 
immediately contact the Ministry of Tourism, Culture and Sport as well as the Registrar of the 
Cemeteries Unit of the Ontario Ministry of Government Consumer Services. 

Contaminants and Waste 

• Should any soil or water be removed from the right-of-way during construction, it should meet existing 
O. Reg. 153/04 Standards (Part XV.1 of the EPA), if it is to be disposed of as “clean fill”. If these 
standards are not met, then the material should be handled as a waste and disposed of in accordance 
with Ontario Regulations, Standards and Guidelines. In particular, all the requirements of the EPA and 
OWRA are to be met.  

• Contaminated soil and sediment that is to be removed from the site should be treated as waste.  

Traffic Access 

• Prepare a traffic management plan with detour routes and advance warning during detail design. 
• Signage will also be provided two (2) weeks prior to construction to notify pathway users of the 

upcoming ramp closures/detours. 
• Maintain access to businesses and other properties throughout construction. 
• Ensure communication with emergency services during construction. 
• Accommodate pedestrians and cyclists during construction. 

Commitments to Future Work 

Following the 30-day public review of the Transportation Environmental Study Report (TESR) and the receipt of 
environmental clearance, MTO may proceed to Detail Design as outlined in the Class EA for Provincial Transportation 
Facilities, 2000. 

With the magnitude of work being in the order of several years of construction activity, structural undertakings will be 
parcelled into smaller, less complex undertakings, taking into consideration the influence that one construction site will 
have on an adjacent site to minimize impacts on traffic (detours) and other environmental interests. 

Each of these study parcels will be preceded by months of Detail Design to prepare the contract documents prior to 
tendering. During the Detail Design study phase the project will not only undergo the completion of contract drawing 
and tender documents but it will also undergo a continuation of the study process including: 

• Project overview; 
• Consultation process; 
• Environmental factors existing conditions; 
• Environmental issues and commitments; 
• Significant environmental features, effects and proposed mitigation;  
• Commitments to further work; 
• Monitoring, and 
• Construction provisions and specifications. 
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GLOSSARY OF ABBREVIATIONS and TERMS 
ABBO Atlas of the Breeding Birds of Ontario 

ANSI Area of Natural and Scientific Interest: a designation for areas of land and water containing 
natural landscapes or features which have been identified as having values related to 
protection, natural heritage appreciation, scientific study or education. 

Alternative Well-defined and distinct course of action that fulfills a given set of requirements. The EA 
Act distinguishes between alternatives to the undertaking and alternative methods of 
carrying out the undertaking. 

Bridge deck The deck is the portion of the bridge that provides the overall driving surface. In most 
cases, the decks are reinforced concrete overlain with asphalt. 

Bridge piers The piers are interim supports located between the bridge abutments that support the 
bridge deck and girders. 

CEAA Canadian Environmental Assessment Act 

CNR Canadian National Railway 

COSEWIC Committee on the Status of Endangered Wildlife in Canada: assesses and designates which 
wildlife species are in some danger of disappearing from Canada. 

COSSARO Committee on the Status of Species at Risk in Ontario 

CPR Canadian Pacific Railway 

CSD Context Sensitive Design: contemporary approaches to geometric design that can be applied 
to the upgrading of highways. 

CSP Corrugated Steel Pipe: used for conveying road drainage to an outlet. 

DFO Department of Fisheries and Oceans 

Dichotomous 
Utility Function 

A utility function that represents a desirable or undesirable response (yes/no, 
present/absent, true/false). 

EA (Act) Environmental Assessment Act (Ontario) 

EB(L) Eastbound (Lane) 

EMS City of Ottawa Emergency Medical Services (Ambulance, Para-medic, Fire Response) 

Environmental 
Clearance 

Environmental clearance is received if there are no Part II orders (bump-ups) against the 
project following a thirty (30) day public review of the Transportation Environmental Study 
Report (TESR), MTO may proceed to Detail Design as outlined in the Class EA for Provincial 
Transportation Facilities, 2000. 

EO Element Occurrence (EO): an area of land and/or water in which a species or natural 
community is, or was, present. 

EXP Exp Global Inc. is a consulting company that provide engineering services in the following 
disciplines: buildings, earth & environment, energy, industrial, infrastructure, and 
sustainability. 

 

Greenbelt A policy and land use designation used in land use planning to retain areas of largely 
undeveloped, land surrounding urban areas.  

HWY Highway 

LCC  Life Cycle Cost. A financial analysis tool to determine the most cost-effective option among 
different competing alternatives to replace, rehabilitate, operate, and maintain a structure, 
when each is equally appropriate to be implemented on technical grounds.  

Level of Service 
(LOS)  

Level of Service is used to describe traffic conditions. Various approaches have been 
defined for describing the LOS for freeways, roadway segments, intersections and other 
components of the road network. The best level of service (free flow conditions) is 
designated "LOS A" while the poorest level of service (congested conditions) is designated 
"LOS F".  

Linear Utility 
Function 

A linear function depicted as a line used to convert scores for sub-factors that have varying 
measurements, with a score between zero and one. 

MAC Municipal Advisory Committee. For this study, members included MTO, the City of 
Ottawa, NCC, EMS and Rideau Valley Conservation Authority and MP. 

MATS Multi-Attribute Trade-off System (MATS): “Weighted Additive Method” used to evaluate the 
alternatives identified with the attractiveness, not the offensiveness of the measure. No 
negative values are considered. All scores are a degree of “positive” from a value of zero 
(the least attractive alternative measure) to a maximum of one (the most attractive 
measure). Most alternatives under consideration used a linear relationship. 

Mitigation Taking actions that avoid, prevent, remove or alleviate to some degree the negative 
impacts associated with the implementation of alternatives. 

MOECC Ministry of the Environment and Climate Change 

MP McIntosh Perry Consulting Engineers Ltd. 

MTCS Ontario Ministry of Tourism Culture and Sport 

MTO Ministry of Transportation 

NB(L) Northbound (Lane) 

NCC National Capital Commission (Ottawa) 

NCR National Capital Region (Ottawa) 

NILM National Interest Land Mass.: a designation under the National Capital Commission 

OCP 2013 Ottawa Cycling Plan 2013 

OGN Ontario Government Notice 

OMNRF Ontario Ministry of Natural Resource and Forestry (also MNRF) 

OP Official Plan 

OPP Ontario Provincial Police 

OPP2013 Ottawa Pedestrian Plan 2013 
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OR Ottawa Road 

Overpass An overpass is a structure carrying the highway over a minor road such as the bridges at 
Ramsayville Road. 

Overhead A term used to describe a bridge when the road goes over a railway. 

Part II Order Commonly referred to as a "bump-up" in the status of the project under the Environmental 
Assessment Act. The Minister of the Environment and Climate Change may decide that an 
Individual Environmental Assessment is required under the EA ACT. 

PIC Public Information Centre 

PDR Preliminary Design Report 

PSW Provincially Significant Wetland 

RAMSAR The Ramsar Convention is an international treaty for the conservation and sustainable 
utilization of wetlands. It is named after the city of Ramsar in Iran, where the Convention 
was signed in 1971. 

Ranking The ordering of alternatives from first to last for comparison purposes. 

ROW Right-of-Way: easement granted or reserved by the Crown over the land for transportation 
purposes, i.e. highway. 

SAR Species at Risk on the official list of endangered, threatened, special concern and extirpated 
animals and plants in Ontario, designated under the Species at Risk Act (SARA). 

Step Utility 
Function 

When a sub-factor compares alternatives to each other, with the value determined by the 
group and not an external measure. Categorized into a high, medium or low degree of 
impact and assigned representative values of 9, 9.5 and 1. 

SB(L) Southbound (Lane) 

Structural Culvert A structure that forms an opening through soil and has a span of 3m or more. 

Study Area The highway corridor confined to the highway right-of-way (ROW) and directly adjacent 
lands. 

Study Site An individual and specific bridge or culvert location. 

TESR Transportation Environmental Study Report: a document prepared under the Ministry of 
Transportation Class Environmental Assessment for Provincial Transportation 
Facilities, 2000. 

TMP Transportation Master Plan 2013 (Ottawa) 

TPA Technically Preferred Alternative 

Underpass An underpass is a structure carrying the highway under another road such as the bridges at 
Cyrville Road and Walkley Road. 

Utility Function Used during the evaluation of alternatives: A function (linear, step, dichotomous) that 
represents the utility score versus the sub-factor's measurement or desirableness. Utility 
functions are used during the evaluation process. 

Weight Used during the evaluation of alternatives: The importance attributed to a factor area, 
factor or sub-factor relative to others. The value of the weight is expressed in a percentage 

and the sum of all weights is equal to 100%.  

WB(L) Westbound (Lane) 
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1.0 OVERVIEW OF THE UNDERTAKING 

McIntosh Perry Consulting Engineers Ltd. (MP) has been retained by the Ministry of Transportation, Eastern Region, to 
undertake a Preliminary Design Study and Class Environmental Assessment for the rehabilitation and/or replacement of 
fifteen (15) bridges and fourteen (14) structural culverts on Highway 417 between Aviation Parkway and Ramsayville 
Road in the Nation’s Capital, the City of Ottawa.  

1.1 Purpose of this Report 

The bridges and structural culverts along this portion of Highway 417 have experienced deterioration and require 
rehabilitation or replacement to extend their service life. This study evaluated alternatives to determine the most 
appropriate strategy for their rehabilitation or replacement. 

As required under the Class Environmental Assessment for Provincial Transportation Facilities (2000) this work has been 
undertaken as a Group ‘B’ project. This document, the Transportation Environmental Study Report (TESR), provides an 
overview of the project, a summary of environmental conditions, the potential impacts including mitigation measures to 
address the environmental conditions within the study area.  

This report is being made available for a 30-day public review period. To facilitate public review of this document, copies 
are accessible on the project website www.highway417eastbridges.com and at the designated locations identified under 
the Public Record (page i). 

If there are any outstanding concerns, please contact: 

 
Vlad Weisser, P. Eng. Senior Project Manager 

McIntosh Perry Consulting Engineers Ltd. 
1-1329 Gardiners Road 
Kingston, ON K7P 0L8 

Tel: 613-542-3788 Ext. 3202 
Fax: 613-542-7583 

Email: v.weisser@mcintoshperry.com  

 
or 

 
David Lindensmith, P. Eng., Senior Project Engineer 

Ministry of Transportation  
1355 John Counter Boulevard  

Kingston, ON K7L 5A3 
Tel: 613-540-5130 
Fax: 613-540-5106 

Toll Free: 1-800-267-0295 Ext. 5130 
Email:  dave.lindensmith@ontario.ca 

 

If, after consulting with MTO and the project team you have serious unresolved concerns with the project, you have the 
right to make a written request to the Minister of the Environment and Climate Change, 77 Wellesley Street West, 11th 
Floor, Ferguson Block, Toronto, Ontario M7A 2T5 for a “bump up” (i.e., make a Part II Order under the Environmental 
Assessment Act). A Part II Order may lead to the preparation of an Individual Environmental Assessment, if approved by 
the Minister. 

1.2 Introduction 

This evaluation followed an earlier comprehensive operational review on Highway 417 from west of 
Highway 416 easterly to Anderson Road which the Ministry completed in 2007 (GWP 663-93-00). This study evaluated 
opportunities to optimize the use of the existing facility and examined existing and future problems over a 20-year 
period. The study received approval to widen Highway 417 from four to six laning from Ottawa Road 174 to the Hunt 
Club Road interchange. As part of the study, bridges and culverts along the corridor were identified for rehabilitation to 
meet the long-term service requirements of Highway 417.  

This Preliminary Design Study ensures the Recommended Plans for each bridge and structural culvert are compatible 
with the approved Preliminary Design Study and Environmental Assessment, GWP 663-93-00 (2007), the plans of the 
City of Ottawa as referenced in the City’s Official Plan and the City’s Transportation Master Plan. The recommendations 
also took into consideration the City of Ottawa’s Pedestrian Plan, Cycling Plan and existing or proposed multi-use 
pathways near the study area. 

This project follows the process for a Group ‘B’ project under the Ministry of Transportation Class Environmental 
Assessment for Provincial Transportation Facilities (MTO, 2000) as discussed in the following Section 3.0. 

1.3 Definition of the Study Area 

The City of Ottawa, with a population of over 870,250, is the capital of Canada and the fourth largest city in the Nation. 
Combined with outlying municipalities, the greater Ottawa-Gatineau area has a current population of 1,282,500 in 
addition to the fastest growth rate in all of Canada.  

Highway 417 is approximately 186km in length and extends from Arnprior eastward to the Ontario-Quebec border. This 
highway forms an important link in the Trans-Canada Highway across Eastern Ontario and into Quebec. This section of 
Highway 417 is located in the City of Ottawa and it provides a vital east-west transportation corridor through the City. 

Designated as a “Scenic Entry” to the Nation’s Capital, the study area extends approximately 8km along 
Highway 417 from Aviation Parkway (in the north) to Ramsayville Road (in the south) within the City of Ottawa 
(Figure 1.1). Most of the lands in the study area south of the CP Railway Bridges (Sites 3-302/1&2) lie within the Capital 
Greenbelt, an ecologically diverse landscape comprised of 20,600 hectares and representing the largest publicly-owned 
Greenbelt in the world.  

The project study area was confined to the highway right-of-way (ROW) and directly adjacent lands. The study sites were 
confined to the immediate area surrounding each structure (bridge/culvert) including potential construction staging 
areas. A comprehensive review of all watercourses, documenting existing conditions and sensitivities within 30m of any 
potential work area (including staging areas) was completed; the terrestrial inventory remained within 50m of the ROW 
corridor. Background reviews and field assessments were undertaken to document all environmentally sensitive 
features within 200m of the highway right-of-way (ROW). Land use considerations were extended 500m from the 
highway ROW. 

1.3.1 Bridge and Structural Culvert Sites 

The study area included the section of Highway 417 within the right of way (ROW) containing necessary detours and 
staging areas for bridge rehabilitation and replacement alternatives. There are 15 bridges and 14 structural culverts 
within the study area, where focused environmental investigations were completed.  

For the purpose of this study, sites have been recognized as one (1) bridge study site when two (2) bridge structures on 
adjacent EB and WB lanes have mutual/overlapping construction strategies. This allows for a more comprehensive 
assessment of environmental impacts to address the construction impacts and environmental concerns. The outcome 
resulted in 11 bridge study sites for this study (Table 1.1). 

Table 1.1 Bridge Study Sites 

Study Site Structural Site Identification No. Description 

1 3-303 Aviation Parkway (SB) 

2 3-304/2 Aviation Parkway (NB) 

3 3-304/1 Hwy 417/Aviation Parkway (NB), "Y” Deck 

4 3-314 Cyrville Road Underpass 
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Table 1.1 Bridge Study Sites 

Study Site Structural Site Identification No. Description 

5 3-305 Innes Road Underpass 

6/7 3-311/1 and 3-311/2 Green's Creek (EBL and WBL) 

8 3-310 Green's Creek Off-Ramp 

9/10 3-302/1 and 3-302/2, CPR, (EBL and WBL) Overhead 

11 3-306 Walkley Road Underpass 

12/13 3-301/1 and 3-301/2 CNR, (EBL and WBL) Overhead 

14/15 3-265/1 and 3-265/2 Ramsayville Road Overpass (EBL and WBL) 

 
Similarly, the environmental and structural investigations completed on the 14 structural culverts in the study area 
recognized the merits of combining some of the individual structural culverts as study sites (Table 1.2). In cases where 
several culvert structures were on adjacent lanes, with common environmental concerns and with mutual/overlapping 
construction strategies, they have been recognized as a single structural culvert study site. This grouping approach 
resulted in eleven (11) structural culvert study sites for this study. This allowed for a more comprehensive assessment of 
environmental impacts. 

Table 1.2 Structural Culvert Study Sites 

Study Site Structural Site Identification No. Description 

1/2/3 3-733C, 3-734C & 3-735C Unnamed; under OR 174 

4 3-442C EBL Unnamed; under Hwy 417 at OR 174 split 

5 3-732C Collector Drain under Cyrville Road 

6 3-443C S. Cyrville Drain; under Hwy 417 

7 3-762C Innes Road Culvert; E of Hwy 417 

8 3-730C Borthwick Creek; under Hwy 417 

9 3-726C Borthwick Creek; under Hwy 417 

10 3-312C Green Creek; under Walkley Road 

11/12 3-313C1 and 3-313C2 Green Creek Culverts; under Hwy 417 EB Hwy 417 WB 

13 3-315C McEwen Creek (Mather Drain) under Hwy 417 

14 3-444C 
Ramsay Creek Culvert; under Ramsayville Road Bridge, 
EBL 

The locations of the specific bridges and structural culverts are shown in Figure 1.1. 
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Figure 1.1 Study Area (showing individual Bridge and Culvert Sites) 
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2.0 TRANSPORTATION NEEDS ASSESSMENT 

The objective of the study was to develop a Preliminary Design for the rehabilitation and/or replacement of 15 bridges 
and 14 structural culverts on the portion of Highway 417 from Aviation Parkway to Ramsayville Road. In keeping with 
the former approved Highway 417 study (GWP 663-93-00), this plan recognized the future six-laning of 
Highway 417 from Ottawa Road 174 to the recently opened Hunt Club Road interchange.  

The study developed a plan for the rehabilitation of existing bridge and culvert infrastructure. New structures/culverts 
were also considered when warranted by: 

• Structural condition;  
• Hydraulic deficiencies; 
• Adverse impacts to traffic operations/staging;  
• Deficiencies for future widening, and 
• Analysis of the Life Cycle Cost. 

Prior to the study, MTO had identified that the Innes Road Underpass, Walkley Road Underpass and Cyrville Road 
Underpass would only be considered for rehabilitation options. These bridges are post-tensioned, concrete deck, with 
typically long service lives.  

The purpose of the study is to: 

• Assess all natural and social environmental constraints with the identification of mitigation measures to 
reduce environmental impacts and to minimize disruption to Highway 417 operations; 

• Evaluate several alternatives, based on structural conditions and construction staging options, for each 
bridge and culvert structure;  

• Ensure the alternatives are technically feasible, reasonable, and constructible based on highway 
geometrics and bridge construction methods;  

• Identify any property requirements - short term or permanent; 
• Complete a Drainage Study and Culvert Study to identify issues with respect to bridges and culverts 

including erosion and impacts to receiving waterways; 
• Implement the MTO context sensitive design (CSD) recommendations for all components of this 

assignment; 
• Recommend the most appropriate strategy for staging the construction of all the structures (e.g. 

separate contracts or single contract with concurrent construction/single contract with separate 
construction or other options to be considered), and 

• Prepare a Transportation Environmental Study Report (TESR) in compliance with the Environmental 
Class Environmental Assessment (Class EA), supported by all project-specific environmental reference 
documents. 

2.1 Alternatives to the Undertaking  

As a Class EA Process for Group ‘B’ projects this study performed an assessment of the structural needs and identified 
the Planning Alternatives (Alternatives to the Undertaking). The planning alternatives included:  

Alternative 1 – Do Nothing. This alternative would maintain the existing conditions with no major intervention to 
improve conditions or to arrest the deterioration of the aging bridges and structural culverts.  

Alternative 2 – Rehabilitate Structures. This alternative would rehabilitate and upgrade the existing bridges and culverts 
to extend their service life. Given the existing age/condition of the bridges/culverts, it is appropriate to examine how to 
salvage the existing infrastructure through rehabilitation. 

Alternative 3 – Replace Structures. This alternative would replace the existing bridges and culverts.  

Alternative 4 – Permanently Remove Culvert(s). This alternative would remove existing culverts. Culverts 2 to 13 are 
essential to the drainage of Highway 417 and carry watercourses that have been established for 40 years. This 
alternative would require diversions of mature watercourses and the creation of new roadway crossings at other 
locations. The option is carried only for Culvert Study Site No. 1 and 14, where de-commissioning the structures would 
not influence drainage or water flows. 

2.2 Problem Statement 

Highway 417 at this location is the major east-west provincial freeway, providing linkage between the City of Ottawa and 
Montreal. It is designated as part of the Trans-Canada Highway network. This section currently carries on 
average 110,000 vehicles per day of which 15,000 are commercial vehicles or trucks.  

Generally, the bridges and culverts on this section of Highway 417 were constructed from the late 1960s to the 
mid-1970s. Most of these bridges have not had any major rehabilitation since their original construction and are due for 
mid-life repairs. For the bridges that have had a previous rehabilitation, the rehabilitations were minor in scope and 
generally consisted of deck waterproofing and expansion joint replacement. These sites are due for a second round of 
rehabilitation. The culverts have not undergone any major rehabilitation work since construction and mid-life 
assessment for repairs is appropriate. 

All the bridges and culverts are essential to the operation of Highway 417 and the surrounding road network (except for 
Culvert 1 that is part of an abandoned section of roadway, which has been recommended to be removed). These bridges 
and culverts carry traffic for Highway 417 or for the adjacent road network accessing or crossing the freeway (including 
Aviation Parkway, Ottawa Road 174, Cyrville Road, Innes Road, Walkley Road, and Ramsayville Road). Culvert 14 Ramsay 
Creek does not have traffic over it, but is part of the embankment foreslope system for the Ramsayville Bridge that 
carries Highway 417 eastbound traffic.  

Assessments of the existing bridges and culverts within the study area have identified the following problems. 

• The condition of the bridges and culverts warrant a rehabilitation to continue to be in a good state of 
repair.  

• A number of the bridges require detailed seismic assessment and upgrades to conform to current 
seismic guidelines. 

• Almost all of the bridges and culverts carry large volumes of traffic daily. As such, comprehensive traffic 
management plans were developed to stage the construction of the work to allow work zones for 
workers to safely undertake the rehabilitation and continue to provide for vehicular traffic through the 
site. 

• There is pedestrian/cycling usage on a number of bridges over Highway 417 (e.g. Cyrville Road, Innes 
Road, and Walkley Road) and accommodation for pedestrians/cycling during construction was 
considered. Similarly, there are pathway connections that have been identified under 
Highway 417 (e.g. CN and CP Rail structures, Ramsayville Road) and accommodation for these during 
construction was considered. 

• The rehabilitation plans for the CPR Overhead bridges and the CNR Overhead bridges will provide for 
safe passage of railway traffic. 

2.3 Opportunity 

The plan for rehabilitation (or replacement as identified) for the existing fifteen (15) bridges and fourteen (14) culverts in 
the study limit will address the problems identified and provide the following opportunities: 
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• The CNR Overhead bridges need to be widened to accommodate the approved six-lane plan from 
Ottawa Road 174 to Hunt Club Road. Combining the rehabilitation of the CNR bridges with the required 
widening will reduce traffic disruptions; 

• Rehabilitation of the bridges in the study area will provide an opportunity to improve safety features 
(i.e. guide rail systems) and implement seismic retrofit measures, and 

• Obtaining EA approval to rehabilitate multiple bridges along the Highway 417 corridor will permit MTO 
to develop a comprehensive strategy to combine this bridge work with other planned work or allow it 
to go forward as stand-alone projects.  

The following set of the significant issues was identified during the course of the study and consultation process: 

• structural/seismic deficiencies and need to consider bridge replacements; 
• operational issues associated with construction staging; 
• demands for pedestrian and bicycle access; 
• the capacity and design flows for watercourses associated with culverts, and 
• effects of construction staging and detours on local traffic and businesses. 
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3.0 ENVIRONMENTAL ASSESSMENT PROCESS 

3.1 The Ontario Environmental Assessment Act 

The Ontario Environmental Assessment Act (EA Act) applies to provincial ministries and agencies, municipalities such as 
towns, cities and counties including public bodies such as Conservation Authorities. The Act sets out a planning and 
decision-making process so that potential environmental effects are considered before a project begins. 

In cases involving large-scale, complex projects with the potential for significant environmental effects the 
environmental assessment must be approved by the Ontario Cabinet and Minister of the Environment and Climate 
Change (MOECC) before the project can proceed. Where more routine projects have been identified as having 
predictable and manageable environmental effects, the Environmental Assessment Act allows proponents with these 
types of projects to follow a self-assessment and decision-making process. This process is regarded as a Class 
Environmental Assessment (Class EA). Ontario currently has 11 Class EAs that cover routine activities and include the 
Ministry of Transportation’s Class Environmental Assessment for Provincial Transportation Facilities (MTO Class EA). 

Approval is not directly granted or required for each project as long as the streamlined self-assessment process includes:  

• consulting with members of the public, government agencies and the Aboriginal community; 
• assessing potential environmental effects; 
• assessing alternatives, and 
• providing required documents. 

3.2 Class Environmental Assessment for Provincial Transportation Facilities (2000) 

The Ministry of Transportation’s Class Environmental Assessment for Provincial Transportation Facilities (MTO Class 
EA) was approved under the Ontario Environmental Assessment Act in the fall of 1999 and amended in 2000. 

The MTO Class EA defines the EA process to be followed in respect of projects and activities similar in complexity and 
performed by the Ministry of Transportation. Provided the appropriate EA process is followed, projects and activities 
included under the MTO Class EA do not require formal review and approval separately under the EA Act. Under the 
Class EA, the project and activity groups are generally categorized as follows. 

Group A: Projects that are new facilities. 

Group B: Projects that are major improvements to existing facilities. 

Group C: Projects that are minor improvements to existing facilities. 

Group D: Activities that involve operation, maintenance, administration, and miscellaneous work for 
provincial transportation facilities. 

This Highway 417 Preliminary Design and Environmental Assessment Study has been designated as a Group ‘B’ 
undertaking under the requirements of the MTO Class EA. 

The Class EA process, which is principle-based rather than prescriptive, has culminated in this document, recognized as 
the Transportation Environmental Study Report, also known as the TESR. 

3.2.1 Governing Study Principles 

The MTO Class EA outlines principles and processes that must be followed for applicable projects. There are six (6) 
governing study principles prescribed for Group ‘B’ projects under the Class Environmental Assessment for Provincial 
Transportation Facilities (2000). 

Transportation Engineering Principles 

The Transportation Engineering, Planning and Design Principles ensure that the project provides an effective and safe 
transportation system. This study examined the current conditions of the existing structures, ensured the technical 
feasibility of their construction and identified issues and areas for improvement. The Recommended Plan addresses the 
identified issues, provides efficient and safe movement of people and goods while minimizing environmental impacts. In 
consideration of all of the above, the Recommended Plan provides the maximum benefit for the lowest cost (considering 
construction, maintenance and operation costs). 

Environmental Protection Principles 

The Environmental Protection Principles ensure that the project provides effective environmental protection by 
identifying existing environmental conditions and potential impacts relevant to the undertaking with regard for the 
statutory duties and other requirements of federal and provincial environmental legislation. Existing environmental 
conditions, their sensitivities and necessary environmental protection requirements, if any, are documented in this TESR 
with an inherent approach of avoiding or minimizing overall environmental impacts through consideration of 
alternatives. 

Evaluation Principles 

The Evaluation Principles ensure a balance between transportation engineering and environmental protection principles. 
This was undertaken with a quantitative assessment applied to the evaluation of the Preliminary Design Alternatives. 
The “Weighted Additive Method” focused on the differences of the alternatives, addressed the complexity of the base 
data collected and provided a traceable and defensible decision-making process. The recommended alternatives for the 
bridges and structural culverts were carried forward with input from engineering and environmental specialists in the 
areas of: highway design, structural engineering, traffic engineering, geotechnical and foundation engineering, land use, 
agriculture, business impacts, landscape, contaminated property, drainage, aquatic and terrestrial biology, wildlife and 
birds, noise and archaeology. 

When a quantitative assessment was not practical, the study team’s more general viewpoints were applied using the 
Reasoned Argument Process, making assertions about differences of various alternatives and the advantages and 
disadvantages of each alternative that were believed to be true. Then a selection of a preferred alternative was made 
under a defensible decision-making process, based on evidence respecting the significance of impacts, as well as using a 
logical, consistent series of statements developed to support the assertions being carried forward.  

Consultation Principles 

The Consultation Principles ensure that consultation with stakeholders is established before, during and after the 
Recommended Plan is developed. In accordance with the Consultation Principles, members of the public, external 
agencies, Aboriginal groups, local political representatives and interest groups were invited to participate through a 
proactive consultation plan that included contact letters, newspaper notices, two (2) Public Information Centres (PIC) 
and individual stakeholder meetings. Public participation and consultation with property owners and external agencies 
were significant elements of the decision-making process.  

During this study, the commitments to mitigate environmental effects of the proposed construction at identified bridge 
and structural culvert sites were made available to external agencies and stakeholders through the public consultation 
process, including correspondence, meetings, a web site and two (2) PICs.  

Comments were noted, considered and incorporated into the designs, where appropriate. 
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Documentation Principles 

The Documentation Principles ensure that the Transportation Environmental Study Report or TESR documents the study 
objectives, transportation engineering issues, environmental issues, the evaluation and selection of alternatives and the 
Recommended Plan. The environmental documentation required for this project is contained within this document.  

This TESR documents the entire study process, including a detailed description of the recommended undertaking. This 
includes details of environmental impacts and the proposed methods to reduce, minimize or avoid impacts. The TESR 
documents the environmentally significant aspects of the planning and design of the proposed undertaking, with an 
open and transparent consultation process. 

Bump-up Principles  

The Bump-up Principle ensures a notice of bump-up opportunity is provided at the time of TESR formal submission.  

During the 30-day public review period of the TESR, the public will have the opportunity to submit its comments directly 
to the Project Team. At that time, concerns or issues that cannot be resolved through discussions with the Project Team 
can be submitted directly to the Minister of the Environment and Climate Change (i.e., a Part II Order Request), with an 
appeal that the study be carried out as an Individual Environmental Assessment Study. 

3.3 Preliminary Design Study Process 

The Class Environmental Assessment (EA) for Provincial Transportation Facilities (2000) prescribes a multi-stage path 
through Planning, to Preliminary Design and then Detail Design study phases, before construction can begin on a 
provincial highway project.  

This project is presently under the Preliminary Design Stage, to be followed by a Detail Design study stage before 
construction activity takes place (Figure 3.1) 

At this stage, the Preliminary Design Study Process is where the general project location and design concepts are 
established in a context leading to better decision making in everything from budgets to management plans. This is an 
important key to time-effectiveness, cost-effectiveness and environmental responsibility before the preparation of 
construction plans that lead to construction work. The process includes all that is necessary to conduct an evaluation of 
alternatives and a review process that properly accounts for environment impacts. 

Preliminary design usually includes, but is not limited to, aspects of preliminary engineering and other factors such as 
environmental assessments, geotechnical investigations, hydrologic/hydraulic analysis and traffic studies. 

3.4 Canadian Environmental Assessment Act 

The Canadian Environmental Assessment Act, 2012 (CEAA 2012) and associated regulations came into effect on 
July 6, 2012. The new regulations prescribe: 

• The list of designated activities that may require a federal environmental assessment be conducted and 
for which participant funding would be made available; 

• The information to be included in a project description, and 
• The services and amounts for which the Canadian Environmental Assessment Agency can recover costs 

from the proponent of a project that is subject to an environmental assessment by a review panel. 

The former Act applied to projects when there was a federal “trigger,” i.e. when the federal government had a decision 
in relation to the project as a proponent, land manager, source of funding or regulator. All projects with “triggers” 
required an assessment unless specifically excluded by the former Act or by regulations. 

 

 

 

 

 

 

Figure 3.1 Overview of Class EA Process for Group ‘B’ Projects  
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Under CEAA 2012, an environmental assessment is required of “designated projects.” A designated project is one that 
includes one or more physical activities that are set out in the regulations. In addition, the federal Minister of the 
Environment, by order, may designate a project for federal environmental assessment. 

This Highway 417 Preliminary Design Study was reviewed by the Project Team against the “designated projects” list 
contained in the new regulation. In particular, CEAA 2012 defines a designated project as it relates to highways as an 
“all-season public highway that requires a total of 50km or more of new right-of- way”.  

The total length of this project is approximately 8km and only applies to the existing infrastructure, being bridges and 
culverts. Construction will not likely occur all at once due to the project’s magnitude. Rather, the undertaking is 
expected to be divided into a number of separate Detail Design and construction projects, with each of these projects 
occurring over several years. Based on this review, the Project Team determined that the study components are not 
“designated” and therefore will not require federal assessment. 

Non-designated projects may still require federal permits and/or approvals (e.g., the Navigation Protection Act or 
Fisheries Act). However, the need for these approvals is no longer considered a “trigger” for a federal review process. 

3.5 Other Environmental Approvals 

3.5.1 Navigation Protection Act 

Navigable waters have not been identified by Transport Canada and therefore approvals under the Navigation 
Protection Act are not anticipated. Detail Design will reconsider if approval is or is not required under the Act. 

3.5.2 Federal Fisheries Act 

A fisheries assessment was carried out as part of this Preliminary Design Study in accordance with the Department of 
Fisheries and Oceans Canada (DFO)/MTO/MNRF Fisheries Protocol (2013). Background information revealed the study 
area watercourses are warm water communities that primarily support baitfish. It is anticipated that there may be minor 
impacts to fish and associated habitat because of the undertakings. However, at these locations, it is anticipated there 
will be no increase in footprint below the high water mark. In addition, no new fill will be placed below the high water 
mark, killing fish will be avoided and the sites will be restored to existing conditions. A constraint period between 
March 15 and June 30 of any year will provide adequate protection to allow construction activity. No formal 
authorization is anticipated. 

3.5.3 Endangered Species Act 

The Endangered Species Act (2007) protects a designated species and its habitat. If a species is extirpated, endangered 
or threatened, the Endangered Species Act does not allow the harming or killing of the species. 

It is anticipated that the presence of SAR species and their associated habitat may be affected by one or more of the 
undertakings. An authorization by permit, agreement or regulatory exemption under the Act will be required with 
respect to designated species such as the Barn Swallow, Blanding’s Turtle, Snapping Turtle and Milksnake. 

3.6 Consultation Process 

Public consultation is a key component of the Class EA process and for this Preliminary Design Study on Highway 417. 
The exchange of information with both the general public and government agencies respecting the environmental 
conditions/issues and the project overview ensured a thorough and transparent consultation process to meet the 
requirements for this Group ‘B’ Class EA. The consultation process complied with the French Languages Services Act 
providing newspaper notices, public meetings, correspondence, a web site and personal communication in French, as 
required. 

The consultation process was developed through a Consultation Plan with the establishment of a contact list for public 
and agency consultation, to address specific issues and concerns as they arose throughout the duration of the project. 
The contact list is provided in Appendix A. 

3.6.1 Public Notices in Local Newspapers 

Public notices regarding the “Notice of Commencement”, first and second Public Information Centres and the “Notice of 
TESR Submission” were prepared for publication in both French and English as part of the Consultation Plan and 
appeared in The Ottawa Citizen (English) and Le Droit (French) newspapers (Appendix B). 

• Notice of Commencement issued August 27, 2014 
• Notice of Public Information Centre No. 1 (PIC) issued February 17, 2015 
• Notice of Public Information Centre No. 2 (PIC) issued November 11, 2015 
• Notice of TESR Submission issued March 24, 2016 

The notices informed the public of the initiation of the project study with a description of the project and a key plan 
which also included a description of the processes to be followed, the meeting times and locations with respect to Public 
Information Centres.  

3.6.2 External communications, negotiations and consultations 

The Consultation Plan’s purpose was to document communication between all parties in a thorough, coordinated and 
transparent consultation process to properly document discussions throughout the project. This provided a 
comprehensive approach to consultation that proactively solicited feedback and input from all stakeholders and 
community groups. The plan included the following key elements: 

• Agency listings and contact letters; 
• Contact letters to local landowners and residents in the immediate vicinity of the project; 
• First Nations Consultation; 
• Public notices in local newspapers; 
• Public Information Centres (2); 
• Stakeholder meetings; 
• Presentation to local Council and municipal committees, and 
• Presentation of the consultation process to Ministry staff. 

A list of interested parties and stakeholders was compiled as expressions of interest were received by the study team. 
The External Agency/Public Contacts List (Table 3.1) included government ministries/agencies, municipal staff, 
businesses, affected public, and interest groups. First Nations, MPPs and City Councillors were also contacted. 

Information letters, with particulars of the project, the study process and project details were mailed to solicit input (see 
Selected Correspondence, Appendix C). 

Table 3.1 Contacts with External Agencies  

Agency Department/Representative 

Beacon Hill Community Association President 

CAA North & East Ontario Manager, Public & Government Affairs 

Canadian Environmental Assessment 
Agency 

Director, Ontario Regional Office 

Canadian National Railway Senior Engineering Services Officer, Engineering Services 

Manager Public Works (Design & Construction) 
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Table 3.1 Contacts with External Agencies  

Agency Department/Representative 

Canadian Pacific Railway Area Manager, Real Estate Support 

 City Manager 

 City Clerk & Solicitor Department 

 Deputy City Manager, Planning & Infrastructure Portfolio 

 General Manager, Infrastructure Services 

 Program Manager, Design & Construction, Infrastructure Services 
Dept. 

 Manager, Design & Construction - (East), Infrastructure Services 
Dept. 

 Infrastructure Assessment Engineer - Structures 
Asset Management Branch, Infrastructure Services Dept. 

 General Manager, Planning & Growth Management 

 Project Manager, Cycling Programs, Planning & Growth Management 
Dept. 

 Senior Project Manager, Transportation Planning, Planning & Growth 
Management Dept. 

 Senior Project Manager, Transportation Planning, Planning & Growth 
Management Dept. 

 Project Manager Sustainable Transportation, Planning & Growth 
Management Dept. 

City of Ottawa Program Manager, Environmental Assessments Unit, Transportation 
Planning, Planning & Growth Management Dept. 

 General Manager, Environmental Services 

 Program Manager, ESD Project Implementation, Environmental 
Services Dept. 

 Project Coordinator, Municipal Drainage, Environmental Services 
Dept. 

 Drainage Superintendent 

 General Manager, Emergency & Protective Services 

 Director, Rail Implementation  

 Director, Real Estate Partnership & Development 

 Deputy City Manager, City Operations Portfolio 

 General Manager, Community & Social Services Branch 

 General Manager, Public Works 

 Program Manager, Traffic Signal Installation, Public Works Dept. 

 General Manager, Parks, Recreation & Cultural Services 

 General Manager, Transit Services 

 Manager Transit Operations, Transit Services Dept. 

 Medical Officer of Health, Ottawa Public Health 

Table 3.1 Contacts with External Agencies  

Agency Department/Representative 

City of Ottawa (cont’d) Chief, Paramedic Services 

 Fire Services 

Police Service 

 Traffic Enforcement and Escort, Ottawa Police Service 

Conseil des écoles publique de l'Est de 
l'Ontario 

Director of Education and Secretary-Treasurer 

Conseil scolaire de district catholique 
du Centre-Est de l'Ontario 

Director of Education and Secretary-Treasurer 

Consortium de transport scolaire 
d'Ottawa 

Directeur du transport 

Cyrville South Residential Association President 

Environment Canada Manager, Environmental Assessment Section, Environmental 
Protection Operations Division - Ontario 

Hunt Club Park Community Association President 

Invest Ottawa President & CEO 

Ministry of Aboriginal Affairs Senior Advisor (Acting) - Consultation Unit 
Aboriginal Relations and Ministry Partnerships Division 

Ministry of Health Deputy Chief, Ottawa Central Ambulance Communications Centre 

Ministry of Municipal Affairs & 
Housing 
Eastern Municipal Services Office 

Manager - COMMUNITY PLANNING AND DEVELOPMENT 

Ministry of Natural Resources and 
Forestry 
Kemptville District 

District Planner 

Ministry of the Environment 
Eastern Region Office 

Environmental Assessment Coordinator - TECHNICAL SUPPORT 
SECTION 

Ministry of the Environment 
Ottawa District Office 

District Manager 

National Capital Commission Vice-President 
Capital Planning and Real Asset Management Branch 

National Capital Commission Senior Land Use Planner, Capital Planning 

Ontario Provincial Police Commander, Ottawa Detachment 

Ontario Trucking Association Chairman 

Ottawa Bicycle Club President 

Ottawa Catholic District School Board Director of Education and Secretary Treasurer    

Ottawa Chamber of Commerce Chair, Transportation Committee 

Ottawa Student Transportation 
Authority 

General Manager 

Ottawa Tourism President & CEO 



 

 
10 

Table 3.1 Contacts with External Agencies  

Agency Department/Representative 

Ottawa-Carleton District School Board Director of Education  

Quartier Vanier BIA Executive Director 

Rideau Valley Conservation Authority General Manager 

Royal Canadian Mounted Police Commanding Officer - "A" Division - National Capital Region 

Transport Canada Environmental Assessment Coordinator, Ontario Region 

VIA Rail Canada Inc. Project Manager, Capital Programs 

VIA Rail Canada Inc. Senior Manager - Infrastructure Network Operations 

3.6.3 Consultation/Correspondence with External Agencies and Stakeholders 

Correspondence with external agencies and other stakeholders was carried out throughout the study. At the 
commencement of the study, external agencies and stakeholders, including elected officials, were sent initial contact 
letters on August 22, 2014 and were requested to identify any available information and concerns pertaining to the 
study. A summary of the correspondence with external agencies and stakeholders during the study is presented in 
Table 3.2 and the correspondence as supported in Appendix C. 

Upon the completion of this TESR, a final contact letter will be sent to external agencies and stakeholders concurrent 
with the Notice of TESR Submission. The letter will identify locations where copies of the TESR are available for review as 
well as the closing date for submission of comments. The “Notice of TESR Submission” will be attached to this letter and 
will conclude the consultation process for this project as environmental clearance under the Class EA is achieved. 

Table 3.2 Summary of Agency and Public Consultation 

Agency 
Origin 

Comments Received 
OGN MAC SH WEB 

City of Ottawa 

 

 

 

 

 

 

 

 

 

     Participated in Municipal Advisory Committee (MAC) and 
PIC meetings. 

 Expression of interest regarding any proposed changes to 
the structural culvert associated with the South Cyrville 
Drain. 

 Concerns with timing of construction conflicting with 
Canada’s 150 Anniversary Celebrations in 2017. 

 Brought forward the City’s Transportation Master Plan 
including Pedestrian and Cycling Plans and provided input 
on key project issues such as accommodation of 
pedestrians and cyclists, clearances for transit double deck 
OC buses (4.5m vertical clearance) and impacts on transit 
of proposed detours. 

 Provided input regarding transit impact and traffic delays 
resulting from proposed construction detours alternatives. 

 Reviewed alternatives, the evaluation results, the 
Technically Preferred Alternatives and Preliminary Design 
of the Recommended Plan. 

  

Table 3.2 Summary of Agency and Public Consultation 

Agency 
Origin 

Comments Received 
OGN MAC SH WEB 

National Capital 
Commission 
(NCC) 

 

     Identified adjacent property as National Interest Land 
Mass (NILM) lands are of highest value and importance 
towards delivering NCC mandate and subject to the 
Canadian Environmental Assessment Act if impacts cannot 
be avoided. 

 Preference to provide corridor access at the west 
elevations of the Ramsayville Road Overpasses.  

 Concern over the potential need for NCC lands at 
Ramsayville Road Overpass. 

 Culvert design to maintain existing flow characteristics. 

 NCC was concerned about Aviation Parkway being open 
for 2017 celebrations (Canada's 150th anniversary). 

 Potential for future impact involving NCC farm access at 
CNR structure. 

First Nations 
(Alderville First 
Nation) 

     Appreciated recognition of their interest if any potential 
impacts result from construction regarding archaeological 
findings or burial sites. 

Canadian 
Environmental 
Assessment 
Agency (CEAA) 

     Requested removal from the project mailing list once it 
was determined that the project is not subject to the 
federal environmental assessment. 

Rideau Valley 
Conservation 
Authority 

     Requested that the environmental study report address 
any adverse impact with respect to flood control, erosion 
control, slope stability and aquatic habitat resulting from 
alterations to any waterway.  

Business 
Stakeholders 

     Provided input through information centres regarding road 
closures and temporary detours. 

Railway Utilities      Joint ownership and operation by CN, CP and VIA Rail with 
CP declaring no further involvement required. 

 CN and VIA identified the need for safety and protection 
during the study and with proposed construction with 
identified clearance envelopes identified. 

General Public 

 
     Business interests with respect to, closures, detours, 

signalized operations affecting access. 

 Improved bicycle access, notably widening for bike lanes 
(Cyrville Road and Innes Road). 

 Concern about noise during nighttime work. 
OGN – Ontario Government Notice/Letter; MAC – Municipal Advisory Committee; SH – Stakeholder Meeting; 

WEB - website 
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3.6.4 Consultation with First Nations  

Letters of Study Commencement were sent to Band Offices of the First Nations on August 19, 2014 (Table 3.3) identified 
the start-up of the Preliminary Design Study with an invitation to attend public meetings (PICs) and to provide input 
(comments, Table 3.2). A copy of the initial contact letter is presented in Appendix C.  

A final contact letter will be sent to Aboriginal communities and organizations concurrent with the release of the TESR 
for public review. The letter will identify locations where copies of the TESR are available for review and the closing date 
for submission of comments. The “Notice of TESR Submission” will be attached to this letter. 

Table 3.3 Contacts with First Nations 

Algonquins of Ontario Consultation Office Curve Lake First Nation 

Algonquins of Pikwàkanagàn First Nation Hiawatha First Nation 

Ottawa Algonquins First Nation Mississaugas of Scugog Island First Nation 

Alderville First Nation Mississaugas of the New Credit First Nation 

Alderville First Nation Moose Deer Point First Nation 

Beausoleil First Nation  Coordinator Williams Treaty First Nations 

Chippewas of Georgina Island Ottawa Métis Council 

Métis Nation of Ontario Head Office, Métis Consultation Unit 

3.6.5 Consultation with the Public 

Study commencement notifications were delivered to farms, residences and businesses along the study area, within a 
few hundred metres of bridge study sites and associated works. To contact the nearby residing public within the 
immediate Highway 417 study area a “block mailing” was arranged through Canada Post. The public residing in the K1B 
postal code of the City of Ottawa (approximately 7,200 addresses) received a mail drop of the Ontario Government 
“Notice of Study Commencement” advising them of the study and the opportunity to participate (Appendix C). 

The study team responded as correspondence was received from the public during the preliminary design study. 
Table 3.2 accounts for correspondence with members of the public. 

A final contact letter will be sent to all members of the public who submitted comments or indicated their interest in the 
study. The letter will be mailed concurrent with the release of the TESR for public review. 

The letter will identify locations where copies of the TESR are available for review and the closing date for submission of 
comments. The “Notice of TESR Submission” will be attached to this letter.  

Members of the public, agency representatives and local elected officials were invited to provide input and review the 
background information, bridge/culvert alternatives and the technically preferred alternative for each study site with 
members of the Project Team at the two (2) Public Information Centres. 

Public PIC notices (in both French and English) were published in The Ottawa Citizen (English) and Le Droit (French) 
newspapers with local circulation in the study area. These notices informed the public of the date, time and location of 
the individual PIC (Appendix D).  

3.6.6 Municipal Consultation and Advisory Committees (MAC) 

A Municipal Advisory Committee was established as a forum to call together representatives of various agencies and 
departments of different government levels for the dissemination of project information to those with a direct interest 
in the study. This included municipal planning, transportation, and transit departments for the City of Ottawa; EMS for 

fire and ambulatory service; OPP, and agencies such as the Conservation Authority, the National Capital Commission and 
others. 

To provide more focused discussion among MAC members with interests specific to bridges or culverts, some 
presentations to the MAC committee were conducted as two (2) groups with distinct interests (being either bridges or 
drainage, rather than one (1) group as a whole).  

The Study Team consisting of MTO and MP members met with the Municipal Advisory Committee on three (3) 
occasions. The first meeting involved an introduction to the study, held on September 23, 2014. The next meeting was 
conducted in two (2) parts on February 9, 2015 presenting bridge alternatives and drainage to those with specific 
interests. A third and final meeting on October 27, 2015 presented the recommended Technically Preferred Alternatives 
(TPA) for each bridge and structural culvert. Minutes of MAC meetings are located in Appendix E. 

The Study Team also met with City of Ottawa departments and Council Committee:  

• The Transportation Department on September 23 and December 4, 2014; 
• Transportation Committee, Nov. 4, 2015; 
• The Traffic and Operations Department on January 9th and June 10, 2015,  and 
• The Traffic and Operations Division on July 16, 2015. 

3.6.7  Stakeholder Meetings  

To address commercial business interests alongside Cyrville Road a stakeholder meeting was conducted to discuss the 
proposed work and traffic impacts with respect to the repair of the Cyrville Road Underpass. The design alternatives 
considered a temporary full bridge closure to vehicular traffic or the use of a single lane (two directions) controlled by 
traffic signals at both ends of the bridge. An alternative with a one-way operation with a detour for the opposite 
direction was also considered. 

Hand delivered letters were used to invite Cyrville Road business owners to a stakeholders meeting held on the morning 
of February 26, 2015 at the Calvary Pentecostal Church, 1681 Cyrville Road. Minutes of this meeting are detailed in 
Appendix E. 

3.6.8 Railway Consultation 

Several conference telephone calls were conducted with CN, CP and VIA railway operations staff to solicit comments and 
concerns with the proposed undertakings at sites 3-301/1&2 and 3-302/1&2, the respective railway overheads being 
studied under this project. Discussions involved the proposed work including safety and operational requirements that 
had to be considered. Minutes of these meetings are documented in Appendix E. 

3.6.9 Project Website 

A project website was established at www.highway417eastbridges.com detailing the project overview, schedule, 
notifications, meetings and FAQs. Reports and documentation were posted and comments solicited. The website 
complied with the requirements of the Ontario Disabilities Act and the French Language Services Act. 

The website provided the following: 

• Project overview; 
• Key Map; 
• Project Schedule; 
• Notices; 
• FAQS; 
• Reports and Documentation; 
• Comment/Request Page, and  
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• Ministry and Consultant Contacts. 

The developed website was publicly accessible on August 28, 2014 (the day following the publication of Notice of 
Commencement in local papers). The number of visitors peaked with the occurrence of PIC #1 while their interest in 
website content (i.e. number of pages viewed) peaked early, then declined for the balance of 2014 until the PIC event, 
and declined for the balance of 2015. During this initial interest through the later part 2014, the site had 1.4 visitors per 
day averaging over seven (7) pages per visit, with visitors averaging nearly two (2) visits over this time.  

There were a total of 1,585 visits to the website between late August 2014 and December 2015. 

The pages most viewed by visitors were the home page, map page, contact us page and schedule page.  

The structural sites of greatest interest were Aviation Parkway, McEwen Creek, Cyrville Road, Greens Creek and Walkley 
Road.  

The greatest number of downloads were associated with the PIC #1 displays and OGN notice for the PIC #1 which 
corresponds with greater interest at the initiation of the project compared to the latter stages of study completion. 

 
Figure 3.2 Highway 417 Eastbound Bridges, Web Site Statistics 2014/2015 

3.6.10 Public Information Centres 

With the publication of notices, letters were sent out to the project contact list with information about the time and 
place of PICs (Appendix E). During each Public Information Centre (PIC), display boards were presented in a circular 
fashion around the room, in English and French, with large-scale aerial imagery on tables. In addition, there was a board 
in the centre of the room showing the study area and the surrounding landscape. A French-speaking representative was 
available at the venue to answer any question in French as was indicated on the Welcome PIC Board. 
 
 

The first Public Information Centre (PIC) was held on: 
March 5, 2015 
Pine View Golf Course (1471 Blair Road, Ottawa, Ontario) 
from 4:00 pm to 8:00 pm with an invitation to agency and municipal representatives between 3:00 and 4:00 pm. 

This PIC was used to introduce the study and provide an opportunity for stakeholders to review and comment on the 
proposed shortlisted rehabilitation alternatives, as well as the proposed evaluation process. There were 73 boards 
displayed.  

Display panels provided information on the project including a general description of the project, background 
information on the study area, the Environmental Assessment process, existing conditions (traffic, infrastructure and 
natural environment) and the next study phases. Seven (7) agency representatives and five (5) members of the public 
attended PIC No. 1. Agency representatives included City of Ottawa staff and local RCMP representation. A Summary 
Report was completed for the PIC documenting the display materials, attendance and comments raised by those in 
attendance (Table 3.4). 

Copies of the display panels and a synopsis of Public Information Centre No. 1 are provided in Summary Report of PIC 
No. 1 (Appendix D). 

Table 3.4 PIC No. 1 Comments and Response Summary 

Comments Responses 

PIC Board 19 did not mention the opportunity to 
improve pedestrian and cycling facilities. 

A project response was not required but it was duly 
noted. 

Will any of the bridge replacements /rehabilitations 
allow clearance for: 

 OC Transpo Double Deck Buses; 

 CP Rail – high speed (electric) rail double tracks, or  

 CN Rail - double track and double stacked trains? 

OC Transpo was contacted to confirm clearance for the 
double deck buses. All bridges on Highway 417 will 
meet the clearance for double deck buses.  

The CP Rail Bridge, if replaced, would be raised to 
accommodate electrification for a future high speed 
rail. It currently has an opening wide enough to provide 
two (2) rail lines. Any future requirements would be 
confirmed with VIA Rail. For the CN Rail Bridge the 
current opening is large enough for two (2) tracks. Any 
future requirements would be confirmed with CN Rail 
and VIA Rail. CN Rail has not identified any clearance 
issues at the current bridges and existing clearances will 
be maintained. 

Will any construction be organized so that there is no 
disruption to VIA Rail service? 

In discussions with VIA Rail it has been very specific 
about keeping the tracks open to ensure no 
interruption in rail service. Should we need short term 
closures for such activities as lifting girders in place, 
closure times would be negotiated with VIA Rail. 

Transit Services provided comprehensive comments on 
the various options that are being considered for 
bridges 1-6 and 9-11. 

A project response was not required but it was duly 
noted. 

Request was made to continue to provide updates as 
the project progressed, particularly with respect to 
environmental impacts. 

A project response was not required but it was duly 
noted. Communication will continue. 
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The second and final Public Information Centre (PIC) No. 2 was held on: 
November 25, 2015 
Pine View Golf Course (1471 Blair Road, Ottawa, Ontario) 
from 4:00 pm to 7:00 pm with an invitation to agency and municipal representatives between 3:00 and 4:00 pm 

Through the use of display panels, this final PIC provided a summary of the study process including the evaluation of 
bridge and culvert alternatives at each site, identifying the recommended Technically Preferred Alternatives (TPAs) of 
each.  

Two representatives from the City of Ottawa and two (2) members of the public attended. 

Copies of the display panels and a synopsis of Public Information Centre No. 2 are provided in Summary Report of PIC 
No. 2 (Appendix D). No comments were received. 
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4.0 EXISTING CONDITIONS 

4.1 Introduction 

The study area includes the Highway 417 right-of-way (ROW) from Aviation Parkway to Ramsayville Road. The study sites 
are specific to the individual 15 bridges and 14 culvert locations in the study area. 

The existing environmental conditions survey was prepared in accordance with the MTO’s Environmental Reference for 
Highway Design (2013) and includes an overview of existing conditions found within the study area with particular 
attention on the study sites that will be directly affected by the proposed construction activity. An Existing 
Environmental Conditions Report details the findings in Appendix F. 

Information on existing environmental conditions and sensitivities was investigated for a broad range of environmental 
factors. This included Natural Environmental Factors (wildlife, soils, ecosystem, vegetation, open space linkages, fisheries 
and aquatic habitat, ground water, surface water, and air quality); Social Environment Factors (community and 
recreation, aesthetics, highway and construction noise); Economic Environment Factors (agriculture, commercial and 
industrial), and Cultural Environment Factors (archaeology and heritage). 

The study was confined to the highway right-of-way (ROW) and directly adjacent lands. The study sites were confined to 
the immediate area surrounding each structure (bridge/culvert) including potential construction staging areas. A 
comprehensive review of all watercourses, documenting existing conditions and sensitivities within 30m of any potential 
work area (including staging areas) was completed. The terrestrial inventory remained within 50m of the ROW corridor. 
Background and field reviews were undertaken to document all environmentally sensitive features within 200m of the 
highway right-of-way (ROW). Land use considerations were extended 500m from the highway ROW. 

All project design alternatives were evaluated with respect to potential impacts anticipated on the baseline 
environmental conditions. 

4.2 Natural Environment 

This section describes the existing environmental conditions within the study area and study sites. Data was obtained 
from published data sources and field investigations. 

The following description of existing environmental conditions in the study area provides a baseline for the generation 
of alternatives, assessment of environmental effects and determination of the environmental protection/mitigation 
measures. Figure 4.4 illustrates these conditions. 

4.2.1 Physiographic Regions and Surficial Geology 

The physiographic region referred to as the Ottawa Valley Clay Plain continues from Pembroke to Hawkesbury. It 
consists of clay plains interrupted by ridges of rock or sand. The clay plain is a floor of glacial channels that have been 
eroded by the Ottawa River in an earlier postglacial time. The area is defined by heavy acidic soils (Gleysolic soils) with 
poor drainage. The agricultural lands in the regions were historically known for dairy farming and cheese production.  

The physiographic region referred to as the Russell and Prescott Sand Plains is a continuous belt that extends 105km 
from Ottawa to Hawkesbury. For the most part, this physiographic region was formed as a continuous delta built by the 
Ottawa River and its north-bank tributaries into the Champlain Sea. At a later stage, the Ottawa River rose above sea 
level, cut through the delta and modified the previously deposited sediments. The resulting landscape is a sand plain 
that varies in sediment depth from 6 to 9 metres below ground surface and a variety of soil textures from fine sand and 
silt to coarse sand. This region is known for dairy farming and some row crop production.  

Surficial geology at the Ramsayville Road Overpasses (3-265/1 and 3-265/2) and Ramsay Creek culvert (3-444/C) are 
coarse-textured glacio-marine deposits. They are characterized by sand, gravel, minor silt and clay and are deltaic 
deposits. All remaining bridges and culverts in the study area are located in areas of fine-textured glacio-marine 
deposits. They are characterized by silt and clay, minor sand and gravel. The Ramsayville Road Overpass eastbound lane 
(EBL) and westbound lane (WBL) and culvert 3-444/C (Ramsay Creek) are located on the border of two (2) physiographic 
regions the Ottawa Valley Clay Plains and the Russell and Prescott Sand Plains. The remainder of the study sites are 
located in the Ottawa Valley Clay Plains. 

4.2.2  Vegetation 

Vegetation inventories were completed at all locations within the study area from July 28 to 30, 2014. Additional 
information pertaining to vegetation communities can be found within the Terrestrial Ecosystems Technical Report 
prepared by MP (Appendix G).  

The study area is located within Ecoregion 6E (Lake Simcoe-Rideau) which extends from Lake Huron to the Ottawa River. 
This ecoregion is characterized by a mild and moist climate with a mean annual temperature range of 4.9 to 7.8°C, a 
mean length of growing season of 205 to 230 days, and mean annual precipitation is 759 to 1,087 mm. Mineral materials 
comprise more than 95% of soils and they exhibit high capacity to buffer acidity derived from atmospheric deposition 
before it enters surface waters. Approximately 57% of the ecoregion is cropland (~44% cropland and ~13% 
pasture/abandoned fields). The remaining land cover is comprised of 16% deciduous forest, 5.3% coniferous 
forest, 8.8 % mixed forest cover and 4% water cover. 

The vegetation in this ecoregion is fairly diverse. Hardwood forests are dominated by sugar maple (Acer saccharum), 
American beech (Fagus grandifolia), white ash (Fraxinus americana), hemlock (Tsuga canadensis) and many other 
species where well-developed soil profiles exist. Lowland forests contain green ash (Fraxinus pennsylvanica), silver 
maple (Acer saccharinum), red maple (Acer rubrum), eastern white cedar (Thuja occidentalis), yellow birch (Betula 
alleghaniensis), balsam fir (Abies balsamea) and black ash (Fraxinus nigra). Peatlands primarily occur in the northern 
edge and eastern portion of this ecoregion. Fens are the dominant peatland and bogs are rarely present. Alvars found in 
this ecoregion are some of the best examples of this vegetation community in North America.  

Land alteration for transportation infrastructure, urban development and agricultural activities has substantially altered 
the composition and distribution of the vegetation communities within the study area ROW. The vegetation within the 
ROW is dominated by non-native species. Herbaceous plants typical of highway settings include many non-native ruderal 
species. Non-native shrubs such as European buckthorn (Rhamnus cathartica), glossy buckthorn (Frangula alnus), 
tartarian honeysuckle (Lonicera tartarica) and common lilac (Syringa vulgaris) dominate many of the terrestrial systems 
within and adjacent to the ROW.  

No species of significance were noted during field investigations. 

A review of the OMNRF’s Natural Heritage Information Centre (NHIC) Element Occurrence (EO) records indicates that 
the study area is associated with several records of provincially rare plant species covering the area spatially. No at-risk 
plant species were noted in the NHIC EO records review. Table 4.1 contains a list of provincially rare plant species 
historically observed within the general vicinity of the study area. None of the species listed in Table 4.1 were observed 
during the field investigations. It must be noted that field surveys did not occur during the optimal time of year to 
observe the full range of species, which may be present within the study area.  

Table 4.1 EO Records of Vascular Plants, Moss and Lichen Species in the Study Area1 

Common Name Scientific Name Provincial Rank2 Date Observed 

American Waterwort Elatine americana S3 1891 

Cat-Tail Sedge Carex typhina S2 1952 
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Table 4.1 EO Records of Vascular Plants, Moss and Lichen Species in the Study Area1 

Common Name Scientific Name Provincial Rank2 Date Observed 

Greene's Rush Juncus greenei S3 1970 

Large Purple Fringed-Orchid Platanthera grandiflora S1 1984 

Limestone Oak Fern Gymnocarpium robertianum S2 Unknown 

Northern Long Sedge Carex folliculata S3 1953 

Pitch Pine Pinus rigida S2 1969 

Restricted Species Restricted species Unknown 1890 

Southern Twayblade Neottia bifolia S1 1902 

Twin-Stemmed Bladderwort Utricularia geminisca S3 1978 

Woodland Pinedrops Pterospora andromedea S2 1982 

Moss Species 

Lurking Leskea Plagiothecium latebricola S2 1969 

Lichen Species 

A Lichen Vezdaea leprosa S1 2000 

A Lichen Steinia geophana S1 2000 
1
 Element Occurrence (EO): an area of land and/or water in which a species or natural community is, or was, present. 

2 
Provincial Rank (SRANK) assigns a subnational conservation status to Ontario species. These are used to set conservation priorities for 

rare species and natural communities. S1= Critically Imperiled, S2=Imperiled, S3=Vulnerable, S4=Apparently Secure, S5=Secure. 

The OMNRF did not identify any Significant Wildlife Habitat or rare plant, lichen or moss communities. 

4.2.3 Fisheries and Aquatic Ecosystems 

Watercourses, wetlands and drainage ditches are present within the study area. Many of these water features contain 
fish and fish habitat. Background information revealed the study area watercourses are warm water communities that 
primarily support baitfish communities (Appendix H).  

Correspondence with the OMRF specified that no in-water work is permitted from March 15 to June 30 of any year that 
primarily support baitfish communities. OMNRF considers most study area watercourses supporting fish and fish habitat 
to be low sensitivity. Green’s Creek, passing beneath bridge structures 3-111/1, 3-111/2 and 3 310, is considered to be 
of medium sensitivity. OMNRF’s objective is to manage Green’s Creek for Northern Pike (Esox lucius) and Largemouth 
Bass (Micropterus salmoides). Borthwick and Ramsay Creeks, while regarded by MNRF as streams with medium 
sensitivity, have no species-specific management objective.  

4.2.4 Wetland Habitat 

Mer Bleue Bog, a Wetland of Importance under the Ramsar Convention on Wetlands, is located 1.5km northeast of 
Ramsayville Road. It is designated as a Provincially Significant Wetland (PSW) and as a provincially significant life and 
earth science Area of Natural and Scientific Interest (ANSI). This natural area provides an opportunity for residents and 
visitors to learn about the natural environment and partake in a range of recreational activities. No ANSIs and no PSW 
features have been identified within the immediate study area. 

A review of the OMNRF’s “Make a Map: Natural Heritage Areas” interactive mapping and consultation with the OMNRF 
identified the location of wetlands within and adjacent to the study area. No PSWs are noted in the study area. The 
wetlands in the study area have been evaluated, but are not provincially significant. 

4.2.5 Wildlife 

The rich floristic diversity in Ecoregion 6E provides habitat to a wide range of animals. Characteristic wildlife in the region 
includes white-tailed deer (Odocoileus virginianus), northern raccoon (Procyon lotor), striped skunk (Memphitis 
memphitis) and woodchuck (Marmota monax). Wetlands and open water provide habitat to many bird species 
including, wood duck (Aix sponsa), great blue heron (Aroadea herodias), Wilson’s snipe (Gallinago delicata), mallard 
(Anas platyrhynchos), and others. Field sparrow (Spizella pusilla), grasshopper sparrow (Ammodramus savannarum) and 
eastern meadowlark (Sturnella magna) utilize open grassland habitats. Forest habitats support populations of species 
such as hairy woodpecker (Picoides villosus), wood thrush (Hylocichla mustelina), scarlet tanager (Piranga olivacea) and 
rose-breasted grosbeak (Pheucticus ludovicianus). Reptiles and amphibians in this ecoregion include eastern musk turtle 
(Sternotherus oderatus), midland painted turtle (Chrysemys picta marginata), Blanding’s turtle (Emydoidea blandingii), 
snapping turtle (Chelydra serpentia), northern leopard frog (Lithobates pipiens), wood frog (Lithobates sylvaticus), green 
frog (Lithobates clamitans), blue spotted salamander (Ambystoma laterale) and other species.  

Wildlife species were identified in the field through direct observations and via evidence of presence from tracks, 
vocalization, scat and browse. Wildlife species observed at Site 3-443/C includes Song Sparrow (Melospiza melodia) and 
fish species. Wildlife species observed at Site 3-315/C includes Song Sparrow, Eastern Phoebe (Sayornis phoebe, a nest 
was observed) and fish species. Eastern Phoebe nests were observed at Innes Road culvert 3-762/C, McEwen Creek 
Culvert 3-315/C, and Ramsayville Road overpass WBL 3-265/2. There are no Important Birding Areas within the study 
area as identified by Bird Studies Canada and Nature Canada.  

4.2.6 Species at Risk 

A review of the MNRF Natural Heritage Information Centre’s Environmental Occurrence (EO) records was performed to 
document SAR and their habitat known to be present in the Study area. The search encompassed one square kilometre 
grid squares encompassing each study site. The only SAR identified from the NHIC was a record of Henslow’s Sparrow 
(Ammodramus henslowii, Endangered) from 1980. The record encompasses the area from the new Hunt Club Road 
interchange south to the Ramsayville Road Overpasses (Culvert Sites 3-315/C and 3-444/C as well as bridge 
sites 3-265/1 and 3-265/2). 

A search of the Atlas of the Breeding Birds of Ontario (ABBO) was performed within the 10km by 10km grid square 
(18VR52) encompassing the study area. Table 4.2 summarizes SAR birds that were observed near the Study Area during 
the 2001-2005 surveys for the ABBO. 

The Department of Fisheries and Oceans (DFO) Canada’s aquatic SAR maps did not identify any at-risk fish within the 
study area. Hickorynut Mussel (Obovaria olivaria, Endangered) was shown as present in Green’s Creek in close proximity 
to bridge sites 3-111/1 (Green’s Creek EBL), 3-311/2 (Green’s Creek WBL) and 3-310 (Green’s Creek Off-ramp) and 
Culvert Sites 3-732/C (Cyrville Collector Drain), 3-443/C (South Cyrville Drain) and 3-762/C (Innes Road). Hickorynut 
Mussel prefers deep-water habitats exceeding 2-3m water depth, with moderate to strong current and sandy substrates 
(COSEWIC, 2011). 

Table 4.2 Atlas of the Breeding Birds of Ontario Survey Results from 2001-2005 (Region 24-Ottawa) 

OBBA Square Species Common Name Species Scientific Name COSSARO Status 

18VR52 Bank Swallow Ripraria riparia Threatened 

18VR52 Barn Swallow Hirundo rustica Threatened 

18VR52 Bobolink Dolichonyx oryzivorus Threatened 

18VR52 Canada Warbler Wilsonia canadensis Special Concern 

18VR52 Chimney Swift Chaetura pelagica Threatened 

18VR52 Common Nighthawk Chordeiles minor Special Concern 
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Table 4.2 Atlas of the Breeding Birds of Ontario Survey Results from 2001-2005 (Region 24-Ottawa) 

OBBA Square Species Common Name Species Scientific Name COSSARO Status 

18VR52 Least Bittern Ixobrychus exilis Threatened 

18VR52 Eastern Meadowlark Sturnela magna Threatened 

18VR52 Eastern Whip-poor-will Antrostomus vociferus Threatened 

The habitat observed during the field investigations does not appear to be suitable for the life requirements of the 
Hickorynut Mussel. As such, it is unlikely that this at-risk mussel is present within the watercourses that pass beneath 
the bridges and culverts in the study area. 

Highly mobile species such as birds, mammals, reptiles, fish and insects with an EO record in close proximity to the study 
area may indicate that these species have the potential to be found within or adjacent to the ROW. It must be noted 
that EO records only cover areas where SAR searches have been conducted and the absence of an EO record does not 
indicate the absence of the species in that area. As such, available SAR EO records and MP field observations of species 
and habitats provide an understanding of the potential presence and absence of SAR and their habitat within the 
immediate study area surrounding each bridge. 

SAR species observed during field investigations included a Snapping Turtle (Chelydra serpentina) and several Barn 
Swallow (Hirundo rustica) nests and individuals (Table 4.3). Based on available habitat, SAR that have the potential to be 
found in the study area include Milksnake (Lampropeltis triangulum), Ribbonsnake (Thamnophis sauritus), Blanding’s 
Turtle (Emydoidea blandingii), Bobolink (Dolichonyx oryzivorus) and Eastern Meadowlark (Sturnella magna). The MP 
Terrestrial Ecosystem Technical Memorandum discusses in detail the at-risk species, which are likely to utilize habitat 
within the study area. Communications with the OMNRF can be found in Appendix C Correspondence. 

Table 4.3 Species at Risk Presence Potential 

Common 
Name 

Scientific 

Name 

Provincial 

Status 

Federal 

 Status 

Sites where Habitat was observed 

 to be present within ROW 

Bird Species 

Barn 

Swallow1,2,6 

Hirundo rustica Threatened Threatened 3-311/2 (individuals observed foraging) 

3-310 (individuals observed foraging) 

3-302/2 (nest observed, individuals observed 
foraging) 

3-301 (nests observed) 

3-301/2 (nests observed) 

3-265/1 (nests observed) 

Bobolink1 Dolichonyx 
oryzivorus 

Threatened Threatened Nesting and foraging habitat observed 
adjacent to all structures 

Eastern 

Meadowlark1 

Sturnella 
magna 

Threatened Threatened Nesting and foraging habitat observed 
adjacent to all structures 

Chimney Swift1 Chaetura 
pelagica 

Threatened Threatened No 

Least Bittern1,2 Ixobrychus 
exilis 

Threatened Threatened No 

Table 4.3 Species at Risk Presence Potential 

Common 
Name 

Scientific 

Name 

Provincial 

Status 

Federal 

 Status 

Sites where Habitat was observed 

 to be present within ROW 

Eastern  

Whip-poor-will1 

Caprimulgus 
vociferus 

Threatened Threatened No 

Canada 

Warbler1 

Wilsonia 
canadensis 

Special 
Concern 

Threatened No 

Henslow’s 

Sparrow2,3 

Ammodramus 
henslowii 

Endangered Endangered No 

Bank Swallow1 Riparia riparia Threatened Threatened No 

Common 

Nighthawk1 

Choroadeiles 
minor 

Special 
Concern 

Threatened No 

Vegetation Species 

Butternut2 Juglans cinerea Endangered Endangered None observed within ROW 

Pale-bellied 

Frost Lichen2 

Physconia 
subpallida 

Endangered Endangered No 

Reptile Species 

Milksnake2,4,5,6 Lampropeltis 
triangulum 

Special 
Concern 

Special 
Concern 

Foraging habitat observed adjacent to all 
structures 

Blanding’s 

Turtle2,4,5,6
 

Emydoidea 
blandingii 

Threatened Threatened 3-306 (habitat in Borthwick Creek NE 
quadrant, east side of ramp) 

3-265/1 (suitable nesting habitat on road 
shoulder) 

3-733/C (movement corridor) 3 -735/C 
(movement corridor) 3 -730/C (movement 
corridor) 

3-442/C, 3-443/C, 3-762/C, 3-736/C, 3-312/C, 3- 

313/C1, 3-313/C2, 3-315/C, 3-444/C (suitable 
nesting habitat on road shoulder and 
movement corridor) 
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Table 4.3 Species at Risk Presence Potential 

Common 
Name 

Scientific 

Name 

Provincial 

Status 

Federal 

 Status 

Sites where Habitat was observed 

 to be present within ROW 

Snapping 

Turtle2,4,5,6
 

Chelydra 
serpentina 

Special 
Concern 

Special 
Concern 

3-306 (habitat in Borthwick Creek NE 
quadrant, east side of ramp) 

3-265/1 (suitable nesting habitat on road 
shoulder) 

3-743/C (movement corridor) 3 -733/C 
(movement corridor) 3 -735/C (movement 
corridor) 3 -730/C (movement corridor) 

3-442/C, Site 3-443/C, 
Site 3-762/C, 3-736/C, 3-312/C, 

3-313/C1, 3-313/C2, 3-315/C, 3-444/C 
(suitable nesting habitat on road shoulder and 
movement corridor). 

Snapping Turtle observed at site 3-312/C on 
July 30, 

2014. 

1 – OBBA, 2008, 2 – McShane, 2014, 3 – NHIC, 2014, 4 – Ontario Nature Reptile & Amphibian Atlas, 2014, 5 – 2014 field observations by 
MPCE, 6 – DFO SAR maps, 2014 

4.2.7 Surface Water and Drainage 

The entire study area is located within Green’s Creek Watershed (occupying approximately 12,000 hectares). This 
watershed is heavily urbanized, with areas of sensitive clay soils prone to landslide activity and that continues to 
experience geomorphological instability from ongoing development pressures.  

Watercourses in the study area flow indirectly into the Ottawa River via Green’s Creek. These watercourses include 
South Cyrville Drain, Green’s Creek, Borthwick Creek, McEwen Creek, Ramsay Creek and other unnamed watercourses. 
Detailed information regarding the study area watercourses is located in MP Fish and Fish Habitat Existing Conditions 
Report (Appendix H). Figure 4.4 provides a summary of watercourse locations in the Study Area relative to structures. 

With respect to drainage and stormwater management, the study area consists of open ditch drainage with the absence 
of any storm sewers. ten (10) of the fourteen (14) cross-culverts are concrete with the four (4) remaining culverts in the 
study area being corrugated steel pipes (CSPs). The culverts were found to be generally in good to fair condition. 

The earlier comprehensive operational review on Highway 417 from west of Highway 416 easterly to Anderson Road 
(GWP 663-93-00) identified components of the existing drainage system as not meeting current design standards.  

As a part of this preliminary design study, McIntosh Perry Consulting Engineers Ltd. (MP) completed a site investigation 
and engineering study of the 14 structural culverts. MP analyzed several characteristics including, but not limited to, the 
following: 

• Structural Conditions (Barrel, Inlet & Outlet Components); 
• Hydraulic Capacity; 
• Foundations (review of existing subsurface information); 
• Embankments, and 
• Stream and Waterways. 

A hydraulic analysis of the existing conditions was completed for the preferred rehabilitation and replacement 
alternatives at eleven (11) of the fourteen (14) culverts investigated for this GWP. The results are documented under 
cover of the Supplemental Drainage Report (Appendix N). 

Although certain hydraulic performance criteria are not met, according to MTO, there is no history of flooding at any of 
these sites. Therefore, maintaining the existing hydraulic capacity is a low risk based on site history and site information. 
The summary of hydraulic analysis is discussed in the Supplemental Drainage Report (Appendix N). 

4.2.8 Groundwater 

The study area lies within the source protection area of the Mississippi–Rideau Source Protection Plan. The plan was 
developed to protect drinking water sources at wellheads and water intakes as prescribed by the Ontario Clean Water 
Act (2006). On August 28, 2014, the Source Protection Plan for the Mississippi-Rideau Plan was approved and came into 
effect on January 1, 2015. 

The source protection policies under the plan ensure all activities with the potential to cause contamination to municipal 
wellheads and water intakes are managed safely. The Source Protection Plan contains policies to address significant 
drinking water threats in a vulnerable area around a municipal well or a vulnerable area upstream of a municipal water 
treatment intake pipe. 

The culvert sites of this study lie within the City of Ottawa, yet there are no municipal wellheads associated with and 
found within the Study Area. Two (2) water intakes and treatment plants along the Ottawa River service the City of 
Ottawa: Lemieux Island and Britannia. Since the study area is downstream of these intakes, the proposed construction 
activity will not impose any threats to intake source protection. 

The Source Protection Plan undertook a further evaluation of groundwater recharge areas and aquifers throughout their 
watersheds. This identified vulnerability of an aquifer to contamination based on factors such as depth below the 
ground, its geological setting and the presence of transport pathways. The vulnerability assessment produced maps of 
the relative vulnerability of the aquifers and significant groundwater recharge areas. Figure 4.1 and Figure 4.2 depict 
areas identified in the Source Protection Plan as Significant Groundwater Recharge Areas and Highly Vulnerable 
Aquifers. 

A review of the Ontario Ministry of Environment’s well records was performed within a 50m radius surrounding each 
bridge and culvert. Five (5) well records were located within a 5m radius from the study sites as identified in Table 4.4. 
The location of these five (5) wells revealed that the wells are within, or immediately adjacent to, the Highway 417 ROW 
(Figure 4.3). The dates that the three (3) domestic wells were completed suggests that these were installed prior to the 
construction of Highway 417. There is no record that the wells were decommissioned at the time of highway 
construction, suggesting that these sites are potential transport pathways to the groundwater table. 
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Figure 4.1 Significant Groundwater Recharge Areas (Source: 
Mississippi-Rideau Source Protection Plan, 2014) 

Figure 4.2 Highly Vulnerable Aquifers (Source: Mississippi 
Rideau Source Protection Plan, 2014) 

Forty-four (44) additional well records were noted within a 50 to 250m radius from the study sites. Eighty-three (83) 
additional well records were noted within a 250 to 500m radius from the study sites. In total, one-hundred-thirty-two 
(132) wells were identified within a 500-m radius from all study sites (i.e., bridges and culverts). 

The “Final Status” as described for each well record and was broken down into the following categories: seventy-one 
(71) water supply wells, twenty (20) test holes, nineteen (19) abandoned/other, ten (10) observation wells, seven (7) 
monitoring and test holes, four (4) “N/A”, and one (1) dewatering well. 

Of these , one-hundred-thirty-two (132) wells, the “Use” as described for each well was broken down into the following 
categories: fifty-nine (59) domestic wells, twenty-three (23) “N/A”, fourteen (14) monitoring and test hole, eleven (11) 
monitoring, ten (10) not used, six (6) commercial, four (4) livestock, two (2) industrial, one (1) municipal, one (1) public, 
and one (1) test hole. At this time, it is not known, but it is suspected, that many of the water supply wells have been 
abandoned and not properly decommissioned or recorded as such.  

No known groundwater contamination conditions of concern were identified through the well records search.  

Table 4.4 Well Records within 50 Metres of ROW 

Well ID Well Depth (m) Year Completed Final Status Use 

1501311 59.436 1962 Water Supply Domestic 

1501317 53.34 1954 Water Supply Domestic 

7200738 n/a 2013 Observation Wells Monitoring 

1501316 37.4904 1952 Water Supply Domestic 

7200739 n/a 2013 Observation Wells Monitoring 

 

 

 

 

 

 

 

 

Figure 4.3 Well Location Data  
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4.3 Social/Economic Environment 

The socio-economic environment is diverse within the study area. The lands near Aviation Parkway to Innes Road consist 
of developed lands exhibiting industrial, residential and commercial land uses. To the south, rural land uses are primarily 
agricultural and natural features with some industrial lands for railway and electricity corridors nearby (Existing 
Environmental Conditions Report, Appendix F).  

4.3.1 Land Use 

The City of Ottawa with a population of over 870,250 is the capital of Canada and the fourth largest city in the Nation. 
Combined with outlying municipalities, the greater Ottawa-Gatineau area has a current population of 1,282,500 is 
regarded as growing at a rate faster than Ontario and Canada's rate as a whole. Ottawa and Gatineau, Quebec make up 
what is regarded as the National Capital Region (NCR). 

The Government of Canada is not only the largest employer but also the largest landowner in the NCR. A Crown 
Corporation, the National Capital Commission (NCC), has been in place to further the interests of Ottawa and 
surrounding region. While reporting to Parliament through the Minister of Foreign Affairs, this agency manages the 
street scapes, the environment (including the National Capital Greenbelt), monuments and special events that recognize 
the national interests of the region. 

The National Capital Greenbelt, with its recreational pathways is planned and maintained by the National Capital 
Commission. 

The Land Use component has been screened to identify lands to be impacted and/or disturbed by the proposed 
structural rehabilitation within the existing highway ROW and adjacent lands with regard for detours, staging and 
storage areas, as well as areas of other works and activities adjacent to bridge/culvert study sites. 

Agricultural activity is very moderate and sparsely distributed while resource extraction (aggregates and/or mining) is 
absent from the study area. Residential (urban and rural), commercial and industrial activities are more prominent. 
Tourism, pathways and recreation are key social elements.  

Lands consisting of fallow fields, abandoned fields, with some potential hay fields and active pasture are located 
adjacent to the ROW from the CNR overhead structures south to Ramsayville Road. Agricultural activity is not very 
apparent. No agricultural lands are located in the developed lands from the "The Split" south to the CPR overhead 
structures. 

The Ontario Soil Survey (1979) designates soils in the Study Area as Class 3 and 4; these soils have moderately severe 
limitations that restrict the range of crops or require special conservation practices. Undesirable soil structure and or 
low permeability and excessive soil moisture limit the agricultural productivity of these lands.  

A review of satellite imagery did not reveal any active aggregate or mining properties within 2km of the study area. No 
lands zoned as Limestone Resource Area or Sand and Gravel Resource Area were identified within the study area as per 
the City of Ottawa Official Plan Schedule A.  

Most of the commercial, industrial and residential development has occurred in the northern portion of the study area 
(north of the CP Railway Bridges (Sites 3-302/1&2)) while the area south of the rail corridor has few developed areas 
within the study area.  

The lands southwest of Aviation Parkway/Highway 417 are very much industrial with transportation terminals and 
warehousing. Automobile dealerships are situated in the northwest quadrant of the Innes 
Road/Highway 417 interchange while the northeast quadrant possesses several large commercial establishments 
(Figure 4.5, Table 4.5). 

Along the east side, commercial establishments extend south of Innes Road and include big box outlets such as Costco 
and The Brick. A Travelodge hotel is also located here. Along the west side, more auto dealers are present in addition to 
a garden centre and pet supply outlet. The grain silos at this site do receive grains via conventional transport trucks 
(excludes tractors and hoppers). 

The area along the western portion down to Walkley Road accommodates a rail line to the far west but otherwise is 
characterized as thicket shrubs with sparse mature trees. The eastern portion possesses more mature forest cover with 
some remote agricultural activity. More southerly towards the newly-constructed Hunt Club interchange, the land is 
abandoned farm field mixed with small woodlots at various successional stages, from shrubs to mature trees 
(Figure 4.4).  

East of the highway and south of the CP Railway Bridges (Sites 3-302/1&2) there are few developed uses within the 
study area. There are a number of agricultural fields along this stretch, as well as wooded areas. Just east of the 
highway, there is a road to Bethany United Church at 3150 Ramsayville Road and an agri-tourism family farm, 
at 3160 Ramsayville Road. 

Further south there is a prominence of Greenbelt Lands. There are only a handful of residences within 500m of 
Highway 417 along Russell Road with two (2) houses on Blake Road (owned by the NCC). At the extreme southern limit 
of the study area at 3435 Ramsayville Road, Harvest House Ministry established a group home at this site in 
August 2002.  

In summary, while there is a wide range of land uses along the study area from Aviation Parkway to Ramsayville Road 
there is a distinction between north and south portions of the study area. The majority of existing urban development 
lies in the northern portion such as places of worship, shopping centers and big box retail outlets being located 
strategically at the interchanges. To the south, the Ottawa Greenbelt provides for a more pastoral setting.  

Table 4.5 Land Use within 200m of Bridge Structure 

Site 
Number 

Site Description 
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Land Use 

Bridge Study Sites 

3-303 Aviation Parkway SB X 
 

No 
Commercial, industrial, residential, watercourse, 
woodland and wetlands. 

3-304/2 Aviation Parkway NB X 
 

No 
Commercial, industrial, residential, watercourse, 
woodland and wetlands  

3-304/1 
Aviation Parkway NB 

"Y" 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetlands  

3-314 
Cyrville Road 

Underpass 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetlands  

3-305 
Innes Road 
Underpass 

X 
 

No Commercial, industrial, watercourse and woodland 

3-311/1 Green's Creek EBL X 
 

No Commercial, industrial, watercourse and woodland  

3-311/2 Green's Creek WBL X 
 

No Commercial, industrial, watercourse and woodland  

3-310 Green's Creek X 
 

No Commercial, industrial, watercourse and woodland  
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Table 4.5 Land Use within 200m of Bridge Structure 

Site 
Number 

Site Description 

U
rb

an
 

R
u

ra
l 

W
it

h
in

 O
tt

aw
a 

G
re

en
b

el
t 

Land Use 

Off-Ramp 

3-302/1 CPR Overhead EBL 
 

X No Commercial, industrial, watercourse and woodland  

3-302/2 CPR Overhead WBL 
 

X No Commercial, industrial, watercourse and woodland  

3-306 
Walkley Road 

Underpass  
X Yes Watercourse, woodland and wetland 

3-301/1 CNR Overhead EBL 
 

X No Industrial, agriculture, watercourse and woodland 

3-301/2 CNR Overhead WBL 
 

X Yes Industrial, agriculture, watercourse and woodland  

3-265/1 
Ramsayville Road 

Overpass Eastbound 
Lane 

 
X Yes Residential, watercourse, woodland and agriculture  

3-265/2 
Ramsayville Road 

Overpass Westbound 
Lane 

 
X Yes Residential, watercourse, woodland and agriculture  

Structural Culvert Study Sites 

3-734/C 
Unnamed, 

Watercourse 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetlands 

3-733/C 
Unnamed, 

Watercourse 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetlands  

3-735/C 
Unnamed, 

Watercourse 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetlands  

3-442/C 
Unnamed, 

Watercourse 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetland  

3-732/C 
Cyrville Collector 

Drain 
X 

 
No 

Commercial, industrial, residential, watercourse, 
woodland and wetland  

3-443/C South Cyrville Drain X 
 

No 
Commercial, industrial, watercourse, woodland and 
wetland 

3-762/C Innes Road X 
 

No 
Commercial, industrial, watercourse, woodland and 
wetland  

3-730/C Borthwick Creek 
 

X Yes Watercourse, woodland and wetland 

3-736/C Borthwick Creek 
 

X Yes Watercourse, woodland and wetland 

3-312/C Green's Creek 
 

X Yes Watercourse, woodland and wetland 

3-313/C1 Green's Creek 
 

X No Industrial, watercourse and woodland 

3-313/C2 Green's Creek 
 

X Yes Industrial, watercourse and woodland 

3-315/C McEwen Creek 
 

X Yes Watercourse 

Table 4.5 Land Use within 200m of Bridge Structure 
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Land Use 

3-444/C Ramsay Creek 
 

X Yes Residential, watercourse, woodland and agriculture 

 

Figure 4.5 Highway 417 Study Area - North Segment 

4.3.2 Tourism and Recreation 

In addition to the review of its Official Plan, the City of Ottawa undertook a comprehensive review of City policy with 
respect to transportation including cycling and walking. In addition to the Official Plan (OP) and Transportation Master 
Plan (TMP 2013), the City completed the Ottawa Cycling Plan (OCP 2013) and the Ottawa Pedestrian Plan (OPP 2013). 
These plans provide objectives supporting a cycling and pedestrian network that will provide alternative mobility for its 
residents and tourists and is in keeping with the City’s designation as the only Gold-level Bicycle Friendly Community in 
Ontario.  

4.3.2.1 Ottawa Pedestrian Plan (OPP 2013) 

For pedestrian activity, the target is to increase the city-wide walking mode share during the morning peak period, 
from 9.5% in 2011 to 10.0% in 2031.  
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Relative to the Study Area, the north end in proximity to Cyrville Road is somewhat walkable as it is located close to 
commercial and residential uses and the Cyrville OC Transpo Station. The southern extremity of the study area is not 
highly regarded for pedestrian use (Figure 4.6).  

During Phase 1 of the Plan (2014-2019), the OPP 2013 identifies a proposed new pedestrian sidewalk project at Cyrville 
Road, on the north side between Cummings and Transit Linkway. This is to the immediate north-west of 
the 417 underpass of Cyrville Road. 

 
Figure 4.6 Proposed Sidewalk Development 

4.3.2.2 Ottawa Cycling Plan (OCP 2013) 

The City of Ottawa’s Cycling Plan (OCP 2013) is a long-term strategy to strengthen and support cycling in the city. The 
plan intends to help make cycling an attractive everyday mobility option for a range of residents across Ottawa. Morning 

peak period bicycle travel grew by 41% between 2005 and 2011. It is the city’s vision is to maximize cycling as a 
transportation mode and improve cycling’s mode share during peak travel times. 

An Ultimate Network Concept (UNC) proposed by the OCP 2013 will provide a complete network of cycling routes across 
the City (Table 4.6). The provision of this cycling network is based upon several route categories: 

Spine Routes for direct, longer travel distances. Spine routes provide access along major road corridors, connecting 
cross-town bikeways and major multi-use pathways to neighbourhood bikeways and feeder routes. Spine routes 
generally provide dedicated on-road cycling space (cycling track or a bike lane).  

Local Routes connecting neighbourhoods to major spine route pathways are along continuous corridors without many 
intersections to provide linkages along major arterials accommodating multi-use modes (bike/pedestrian).  

Cross-town Bikeways are continuous on-road or off-road links over long distances. They serve as major connecting 
routes between more distant parts of the city and provide a consistently high level of comfort with cycling-friendly 
features such as bike boxes, coloured intersection crossings, route signage and signal timing adjustments.  

Within the study area, several of the bridge sites are identified in the OCP 2013 ultimate network concept (Table 4.6). 

Table 4.6 Cycling Network Relative to Bridge Sites 

Structural Site Cycling Category 

Aviation Parkway (Transitway)  Major Pathway 

Cyrville Road  Spine Route/Cross-town Bikeway 

Innes Road  Spine Route 

CP Railway  Major Pathway 

Walkley Road  Spine Route 

Hunt Club  Spine Route 

Ramsayville Road  Spine Route/Major Pathway 

4.3.3 Designated Area – Canada’s Greenbelt 

Extending through the southern half of the study area lays the “Greenbelt” formally titled Canada’s Capital Greenbelt. 
Comprised of 20,600 hectares of ecologically-diverse landscape it is the largest publicly-owned Greenbelt in the world. 
twelve (12) of the twenty-nine (29) structures are located within the Greenbelt.  

A Greenbelt Master Plan was also completed in 2013 to replace the first Greenbelt Plan of 1996. The policies and 
development strategies of the Master Plan guide the use and planning of all federally-owned Greenbelt Lands, which 
makes up 95% of the Greenbelt. The Nation Capital Commission owns 75% of the land while other federal agencies own 
approximately 20%. Non-federal lands (Provincial) account for the other 5% (who are encouraged, though not required, 
to apply the provisions of the Greenbelt Master Plan to lands they own). Most of the study area south of the CP Railway 
Bridges (Sites 3-302/1&2), lies within the Greenbelt. Highway 417 is designated as a Scenic Entry to the Nation’s Capital. 

The Master Plan implements guidelines and actions across seven (7) sectors with unique distinguishing features. 
Greenbelt lands on the west side of Highway 417 are in the Pine Grove Sector (Sector 5). This sector comprises 33% of 
the total Greenbelt. Greenbelt lands on the east side of Highway 417 are in the Mer Bleue Sector (Sector 6) 
comprising 14% of the total Greenbelt area. While the Green’s Creek Sector does not abut Highway 417, the water of 
Green’s Creek does pass under the highway before entering this Greenbelt Sector.  
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The Greenbelt Master Plan has developed policies for transportation infrastructure, including the following aspects.  

• Proponents of any improvement to existing transportation infrastructure should be required to 
conduct a thorough assessment of the loss of environmental value resulting from their proposal, 
demonstrating the principle of “no net loss” at a minimum and preferably the principle of “net 
environmental gain”. 

• Apply context-sensitive design best practices that aim to conserve Greenbelt natural and visual 
resources. 

• Work with proponents of transportation infrastructure projects to ensure provision of the symbolic and 
distinctive sense of place and arrival, to and through the Greenbelt. 

• Discourage Park-and-Ride facilities from locating in the Greenbelt. 
• Encourage reduction or elimination of unnecessary lighting along transportation routes without 

compromising safety.  
• Maintain and enhance continuity of recreational pathways and natural links in the planning, design and 

function of transportation infrastructure. 

 
Figure 4.7 Greenbelt Concept, Capital Context (NCC, 2013) 

 

 

4.3.4 Capital Pathway Network 

Canada’s Capital Region is home to the Capital Pathway network, one of the largest in North America. More than 600km 
of multi-use paths link superb natural areas, parks, gardens, museums and attractions. The paths are used for cycling, 
walking, jogging and in-line skating. 

The NCC manages a part of the Capital Pathway network (200 km). The Greenbelt Master Plan includes a Greenbelt 
Pathway. This will be a continuous 56km recreational pathway extending from one side of the Greenbelt to the other. 
The Greenbelt Pathway connects links with other pathways in Canada’s Capital Region, such as the Rideau and Trans 
Canada Trails, key visitor attractions and adds a unique rural experience to the Capital’s pathway network. These 
pathways provide additional function in terms of the natural environment.  

Designated lands within the study area have been identified as natural linkages including agricultural lands adjacent to 
the Highway 417 ROW. Certain species will utilize watercourses, culverts and other structures as natural linkages and 
ecological passageways between habitats located on either side of Highway 417.  

The development of the pathway system with the provision of a continuous recreational experience across the entire 
Capital region is a priority initiative for implementation of the Greenbelt Master Plan. The existing CPR rail corridor 
under Highway 417 is proposed to be repurposed with a connection to the Prescott-Russell Trail, to the east. 

A portion of the pathway abuts the western limit of the Highway 417 ROW at the Ramsayville Road Overpass 
(Site 3-265/1&2). A proposed connecting link is identified crossing the Highway 417 ROW to be contiguous with a 
pathway further to the northeast of Highway 417. The NCC Greenbelt Master Plan (2013) states the ravine at 
Ramsayville Road may act as a natural link between Pine Grove (west of Highway 417) and Mer Bleue Bog, to the 
northeast. Mer Bleue Bog is a Ramsar wetland of international importance, a Provincially Significant Life and Earth 
Science Area of Natural and Scientific Interest (ANSI) and is located 1.5km northeast of Ramsayville Road. The Master 
Plan notes that the natural link between these two (2) areas could be strengthened if Ramsayville Road was removed in 
the long term. 

4.3.5 Noise 

The proposed rehabilitation construction will be confined to the existing ROW of Highway 417 adjacent to commercial 
and industrial areas with few residences/noise sensitive receptors within the study area. The study area is governed by 
the City of Ottawa Noise By-Law (by-law no. 2004-253) and therefore an exemption from the noise by-law would be a 
prerequisite for any night-time work. According to the City of Ottawa Noise By-law No. 2004-253: 

7. (1) No person shall, between 22:00 hours of one day and 7:00 hours of the next day operate or cause to be 
operated, any construction vehicle or construction equipment in connection with the construction of any building 
or structure, highway, motor car, steam boiler or other engine or machine. 

 (2) Despite subsection (1), no person shall operate or cause to be operated any construction vehicle or 
construction equipment before 9:00 hours on any Sunday or statutory or public holiday. 

4.3.6 Contaminants and Waste 

A limited investigation of contaminant conditions at the fifteen (15) bridges and fourteen (14) culvert sites revealed that 
there are several significant “areas of environmental concern” associated with the sites. In addition to the 
reconstruction/rehabilitation of bridge and structure components the potential reasons for encountering i mpacted 
m aterial includes: excavation, ditch grubbing, construction and dewatering at these sites. Table 4.7 presents the 
potentially impacted material, potential impacts and the locations for encountering the impacted material for each site. 

For a complete review refer to the Contaminant and Waste Management Report (Appendix I) prepared by MP to detail 
background conditions within the study area.  
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Table 4.7 Contaminants : Potential Impacts at Structure Locations 

Site 
Potentially Impacted 

Media 
Potential Impacts Location 

Site 3-303: 

Aviation Parkway 
SB/Ottawa 
Queensway, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, organic 
chemicals and 
solvents from waste 
generators 

Ditch adjacent to industrial 
properties located adjacent to 
the 417 on-ramp travelling 
southeast from the Aviation 
Parkway 

Previously confirmed 
soil and/or shallow 
groundwater/surface 
water impacts 

Hydrocarbons (from 
previous spill with 
confirmed impact) 

Ditch adjacent to the 417 on-ramp 
travelling southeast from the 
Aviation Parkway 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-304/1: 

Aviation Parkway 
NB/174 WB, 

Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, organic 
chemicals and 
solvents from waste 
generators 

Ditch adjacent to industrial 
properties located adjacent to 
the 417 on-ramp travelling 
southeast from the Aviation 
Parkway 

Previously confirmed 
soil and/or shallow 
groundwater/surface 
water impacts 

Hydrocarbons (from 
previous spill with 
confirmed impact) 

Ditch adjacent to the 417 on-ramp 
travelling southeast from the 
Aviation Parkway 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-304/2: 

Aviation Parkway 
NB/174 WB, 

Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, organic 
chemicals and 
solvents from waste 
generators 

Ditch adjacent to industrial 
properties located adjacent to 
the 417 on-ramp travelling 
southeast from the Aviation 
Parkway 

Previously confirmed 
soil and/or shallow 
groundwater/surface 
water impacts 

Hydrocarbons (from 
previous spill with 
confirmed impact) 

Ditch adjacent to the 417 on-ramp 
travelling southeast from the 
Aviation Parkway 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-314: 

Cyrville Road 
Underpass, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditches adjacent to industrial 
properties and auto garage 

Soil and/or shallow 
groundwater/surface 
water 

Hydrocarbons from a 
spill 

Highway 417 westbound 

Soil and/or shallow 
groundwater/surface 
water 

Hydrocarbons from 
two spills 

Cyrville Road, approx. 100m west 
of the bridge 

Table 4.7 Contaminants : Potential Impacts at Structure Locations 

Site 
Potentially Impacted 

Media 
Potential Impacts Location 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-305: 

Innes Road Underpass, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents and other 
hazardous chemicals 

Ditches adjacent to Industrial 
properties located along 
the 417 on-ramp, heading 
southeast from Innes Road 

Soil and shallow 
groundwater 

Hydrocarbons from 
several fuel spills 

Ditches adjacent to industrial 
properties located along 
the 417 on-ramp, heading 
southeast from Innes Road 

Traffic and Lighting 
conduits 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge 

 

 

Site 3-311/1: 

Green’s Creek Bridge 
EBL, Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditches adjacent to Industrial 
properties and gas station 

Surface water Hydrocarbons from 
former fuel spill 

Ditch north of site, off ramp 
adjacent to spill site 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-311/2: 

Green’s Creek Bridge 
WBL, Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditches adjacent to Industrial 
properties and gas station 

Surface water Hydrocarbons from 
former fuel spill 

Ditch north of site, off ramp 
adjacent to former spill site 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-310: 

Green’s Creek Bridge 
Off-ramp, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditches adjacent to industrial 
properties and gas station 

Surface water Hydrocarbons from 
former fuel spill 

Ditch area north of site, off ramp 
adjacent to 

Site 3-302/1: 

CPR Overhead EBL, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents, calcium 

Ditches adjacent to Patrol Yard 

Soil and shallow 
groundwater 

PAHs Ditches adjacent to rail line 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site 3-302/2: 

CPR Overhead WBL, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditches adjacent to patrol yard 

Soil and shallow 
groundwater 

PAHs Ditches adjacent to rail line 
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Table 4.7 Contaminants : Potential Impacts at Structure Locations 

Site 
Potentially Impacted 

Media 
Potential Impacts Location 

Junction box materials Possibly asbestos 
containing 

Concrete barrier wall 

Site: 3-306: 

Walkley Road 
Underpass, 
Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents (from waste 
generators) 

Ditch area near the rail line located 
to the east of Sheffield Road and 
north of Walkley Road 

Soil and shallow 
groundwater 

Hydrocarbons (from 
former fuel spills) 

417 at Walkley Road, including the 
ramp ditch areas and ditches along 
the 417 

 Traffic and Lighting 
conduits, junction box 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge, Concrete Barrier Wall 

Site: 3-301/1: 

CNR Overhead EBL, 
Highway 417 

Soil and shallow 
groundwater 

PCBs (from former 
spills) 

Ditch area southwest of the bridge, 
adjacent to the Hydro property 

Electrical and bell 
conduits, junction box 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge, concrete barrier wall 

Site: 3-301/2: 

CNR Overhead WBL, 
Highway 417 

Soil and shallow 
groundwater 

PCBs (from former 
spills) 

Ditch area southwest of the bridge, 
adjacent to the Hydro property 

Electrical and bell 
conduits, junction box 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge, concrete barrier wall 

Site: 3-265/1: 

Ramsayville Road 
Overpass EBL, 
Highway 417 

Electrical and bell 
conduits, junction box 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge, concrete barrier wall 

Site: 3-265/2: 

Ramsayville Road 
Overpass WBL, 
Highway 417 

Electrical and bell 
conduits, junction box 

Possibly asbestos 
containing 

Beneath sidewalks on either side 
of bridge, concrete barrier wall 

Site 3-442/C: 

unnamed, 
Highway 417 EBL 
at 174 split 

Soil and shallow 
groundwater 

Hydrocarbons, organic 
chemicals and 
solvents from waste 
generators 

Ditch adjacent to industrial 
properties located adjacent to 
the 417 on-ramp travelling 
southeast from the Aviation 
Parkway, as well as surface flowing 
from industrial properties 

Site 3-732/C: 

Cyrville Collector 
Drain, under Cyrville 
Road 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditch adjacent to industrial 
properties and auto garage 

Site 3-443/C: 

South Cyrville Drain 
under Highway 417 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditch adjacent to industrial 
properties and auto garage 

Site 3-762/C: Soil and shallow Hydrocarbons, Ditch adjacent to industrial 

Table 4.7 Contaminants : Potential Impacts at Structure Locations 

Site 
Potentially Impacted 

Media 
Potential Impacts Location 

Innes Road Culvert, 
under Innes, E of 
Highway 417 

groundwater solvents properties and gas station 

Site No 3-312/C: 
Green’s Creek Culvert, 
under Walkley Road 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditch adjacent to industrial 
properties 

Site No 3-315/C: 
McEwen Creek 
(Mather Drain), 1.5km 
E of Walkley Road 

Soil and shallow 
groundwater 

Hydrocarbons, 
solvents 

Ditch adjacent to industrial 
properties 

The Highway 417 structures were constructed in the late 1960s prior to the ban on the use of asbestos-containing 
construction materials. As such, there is the potential for asbestos in the service ducts along the existing structures. 
Therefore, intrusive testing may be necessary in order to determine whether the service ducts contain asbestos fibre.  

4.3.7 Vistas and Aesthetics 

This section describes and outlines the condition of the landscape features including vistas and vegetation present at 
each culvert and bridge structure, defines the potential impacts on existing landscape features and recommends 
mitigation measures to preserve the existing landscape features with the objective to improve the overall rehabilitation 
plan and promote a diverse landscape. 

A field investigation and visual assessment was conducted on July 28 and September 9, 2014, by a Landscape Architect 
with McIntosh Perry Consulting Engineers to review and describe all landscape features. Existing vistas from, and of, the 
highway, in addition to ROW landscape features for all culverts and bridge structures, were also inventoried during the 
site investigation. 

4.3.7.1 Scenic-Entry Routes 

As per the City of Ottawa Official Plan Schedule I, Highway 417 between Aviation Parkway and Ramsayville Road is 
considered a Scenic-Entry Route. Connecting to this route, other Scenic-Entry Routes are the new extension of Hunt Club 
Road, Highway 417 west of Aviation Parkway, Aviation Parkway, and Ottawa Road 174. 

4.3.7.2 National Capital Greenbelt 

The Greenbelt consists of 20,000 hectares of green space around the centre of Ottawa. Originally created as the urban 
limit for the City, it is now a continuous green space when approaching the urban area.  

Outward from the City’s urban area, the Ottawa Greenbelt extends along Highway 417 beginning west of the Canadian 
Pacific Railway (CPR) overhead structures, spreading southeast beyond Walkley Road and Hunt Club Road, continuing to 
the east of Ramsayville Road before it terminates. 

4.3.7.3 Mer Bleue Bog and associated Plateau 

Located within the National Capital Greenbelt, this landscape feature is especially visible driving eastbound on 
Highway 417 towards Walkley Road or travelling eastbound on Walkley Road. The 3,500-hectare conservation area that 
makes the Mer Bleue Bog is located east of Highway 417.  

 



 

 
26 

4.3.7.4 Natural Heritage System Features 

Portions of the highway corridor are crossing or directly adjacent to lands identified as Natural Heritage System Features 
as indicated on Schedule L1 of the City of Ottawa Official Plan. The only locations where structures are present within 
such a feature are at Ramsay Creek where Ramsayville Road travels under the Highway 417 bridge structure and culvert 
Site 3-733/C, which passes under OR 174. These locations are designated as Significant Valleylands.  

4.4 Cultural Environment 

4.4.1 Built Heritage and Cultural Heritage Landscape 

The structural culverts were mostly built from 1973-1974 with one (1) culvert being built in 1969 and another in 1958. 
The bridge structures were built from 1970-1975.  

The bridges and culverts of this study are 40 years of age or older and can be regarded as “built heritage resources”. The 
significance of the bridge and culvert structures was investigated to identify any unique, character defining or character 
contributing factors that should be considered with these structures. There were no unique or significant features 
identified. 

As such, no built-heritage or cultural heritage concerns are noted for the structures associated with this project. 

4.4.2 Archaeology 

Previous archeological investigations conducted within the existing Highway 417 ROW have found no evidence of 
archeological resources within the study area (C.R. Murphy Archaeological Consulting, 2002 and 2004). 

4.5 Documentation of Existing Transportation and Engineering 

4.5.1 Highway 417 

King's Highway 417 extends across Eastern Ontario as the Trans-Canada Highway from the Ontario-Quebec Boundary to 
Ottawa and then north-westerly to Arnprior. Within Ottawa, Highway 417 is known as the Queensway, extending from 
Orleans in the east and passing just south of downtown through central Ottawa to Kanata in the west.  

The study area for this portion Highway 417 is the eastern portion where it diverges from the Queensway and Ottawa 
Road 174 at “The Split” before continuing east towards Montreal. This study, which involves 15 bridges and 14 structural 
culverts between the limits of “The Split” and Ramsayville Road, is roughly a distance of 8 km. 

The bridges and culverts on this section of Highway 417 were constructed in the late 1960s to the mid-1970s. The 
bridges have not had any major rehabilitation since their original construction and are in need of repairs to extend their 
service life. Additionally, the culverts have not undergone any major rehabilitation work since their construction. Repairs 
are also applicable. 

Highway 417 within the project scope is currently a four-lane divided highway with various auxiliary deceleration, 
acceleration and weave lanes (particularly at the various interchanges within the project limits).  

4.5.1.1 Traffic 

Background information was obtained from the MTO, City of Ottawa and the City’s Transportation Committee. MTO 
provided 24-hour counts along Highway 417 mainline and turning movement counts at ramp terminals. The City of 
Ottawa provided turning movement counts, link volumes, growth scenarios and future transportation projections within 
its roadway network. The area of obtained data is bounded by Ogilvie Road to the north, Blair Road and Anderson Road 
to the east, Leitrim Road to the south, and St. Laurent Boulevard / Hawthorne Road to the west. 

Supplementary data was obtained at the new Hunt Club interchange dated September 23, 2014 and included updated 
counts at the Walkley Road interchange ramp terminals to indicate any potential change in travel patterns due to the 
new interchange, which was opened to the public in mid-August 2014. 

Highway 417, through the study area, transitions from serving Eastern Ontario long distance travel to providing access 
for south-east Ottawa’s industrial basin employment centre to the Highway 417 – OR 174 Split. Average AM peak traffic 
approaching Ottawa (westbound) ranges from 3,070 vehicles per hour at Anderson Road to 4,355 vehicles per hour at 
OR 174 Split. Average PM peak traffic leaving Ottawa (eastbound) ranges from 4,055 vehicles per hour at OR 174 Split 
to 2,575 vehicles per hour at Anderson Road (Traffic Analysis Report, Appendix J).  

Other reference information reviewed included a previous transportation corridor study (GWP 663-93-00) prepared as 
part of a Queensway / Highway 417 operational review with a Recommended Plan. The report summarized in the 
Recommended Plan that widening of Highway 417 from OR 174 to Walkley Road would be required to facilitate future 
traffic growth. The study was performed by TSH, which is now part of AECOM, in 2007 and is publicly available. 

Areas of particular concern of the Traffic Analysis Report for that study included:  

• a weave section on Highway 417 eastbound between OR 174 / Aviation Parkway and Innes Road, and  
• a dual off ramp section to OR 174 east and Aviation Parkway north on Highway 417 westbound 

between Innes Road and OR 174 / Aviation Parkway. 

The Traffic Analysis Report presented the analysis of traffic volumes of freeways, ramps, arterials and collectors that may 
be impacted by the proposed bridge rehabilitations or replacements as part of the preliminary design assignment. 
Assumptions of the traffic model, references used, and methodologies used were documented within the report. The 
following are issues anticipated in the future horizon years of 2025 and 2035.  

• Highway 417 will experience capacity issues in both the eastbound and westbound directions that 
would be isolated at friction points along the corridor. By 2025, there would be issues along mainline 
extending from the OR 174 split to the Hunt Club interchange. By 2035, the corridor would be 
operating well under capacity, so measures to mitigate this scenario should be considered. Widening of 
Highway 417 to a six-lane cross-section would alleviate capacity issues and reinforces the conclusions 
as recommended by the Queensway operational review done in 2007.  

• The Innes Road ramp terminal would experiences queuing and delay issues by the 2025 horizon year. 
At this point, measures such as signal timing optimization should be reinvestigated to determine a 
suitable cycle length. 

• The Walkley Road ramp terminals are already experiences queuing and delay issues by the base year as 
shown in the most recent counts that capture changed traffic patterns due to the opening of the Hunt 
Club interchange. To mitigate, measures such as future signalization of the ramp terminals should be 
considered.  

• The Hunt Club Road ramps experience heavy traffic under the 2015 base conditions. In 2025 and 2035, 
the increase in volumes is not expected to cause major queue backups upstream on the ramp.  

• The Anderson Road ramp terminals experience high delays, but minor queues during 
the 2025 and 2035 horizon scenarios. Measures to reduce the delays include potential future 
signalizations of the ramp terminals. 

4.5.1.2 Bridges 

The bridges on this section of Highway 417 were constructed in the late 1960s to the mid-1970s. Most of these bridges 
have not had any major rehabilitation since their original construction and are due for mid-life repairs. For the bridges 
that have had a previous rehabilitation, the rehabilitations generally consisted of deck waterproofing and paving with 
joint replacement in the late-80s to mid-90s.  
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All the bridges are essential to the operation of Highway 417 and the surrounding road network. These bridges carry 
traffic for Highway 417 or for the adjacent road network accessing or crossing the freeway (including Aviation Parkway, 
Ottawa Road 174, Cyrville Road, Innes Road, Walkley Road, and Ramsayville Road).  

There is pedestrian/cycling usage on a number of bridges over Highway 417 (e.g. Cyrville Road, Innes Road, and Walkley 
Road). Similarly, there are pathway connections under Highway 417 (e.g. CNR and CP Rail structures, Ramsayville Road). 

4.5.1.2.1 Aviation Parkway Southbound, Site 3-303 

The Aviation Parkway Southbound Bridge, Site 3-303, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and 
provides the connection (two-lanes of traffic total) from southbound Aviation Parkway (1 lane) and the westbound 
Ottawa Road 174 to eastbound Highway 417 ramp (one lane) over Ottawa Road 174/ Highway 417. 

The existing bridge was constructed in 1974 and is a 228.6m six-span (24.4m, 35.7m, 36.9m, 44.5m, 48.2m, and 39.0m) 
post-tensioned cast-in-place concrete rectangular voided slab structure. 

The overall structure width varies from 13.7m to 15.8m including barrier walls, with a roadway width varying 
from 12.8m to 14.8 m. The structure is aligned in a northwest-southeast direction and consists of two-lanes (one lane for 
Southbound Aviation Parkway, one-lane for on-ramp for Ottawa Road 174E to Highway 417E), with paved shoulders, 
and barrier walls with steel handrails. The superstructure is supported by five piers and conventional spill-through 
abutments. The west and east abutments are on steel H-piles driven to bedrock, while the piers are supported by spread 
footings bearing on shale bedrock. 

The bridge spans Highway 417, Ottawa Road 174, and an unnamed watercourse carried by a 3.7m concrete box culvert 
(Site 3-442/C). 

Previous rehabilitations occurred in 1982, (Contract No. 82-02 bearing repairs) and in 1997 (Contract No. 97-23 for 
paving maintenance/armouring repairs). 

MP performed a visual inspection of the structure in July 2014 and Exp Global Inc. (EXP) performed a condition survey in 
2012. The general findings were as follows: 

• Areas of delamination and spalls (0.3%, 8.4 m2) were observed on the deck. Core samples revealed the 
reinforcing steel is in good condition, with isolated areas of light rust observed. A half-cell survey 
indicated 1.1% of deck area was more negative than -0.35V; 

• Isolated soffit delamination and spalls (6.6 m2, 9.2% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination, and  
• Ballast walls and deck end were suspected to be in poor condition. 

4.5.1.2.2 Aviation Parkway Northbound, Site 3-304/2 

The Aviation Parkway Northbound Bridge, Site 3-304/2, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville), 
and carries westbound traffic from Highway 417 to Aviation Parkway northbound over Ottawa Road 174 westbound. 

The Highway 417 Aviation Parkway Northbound bridge was constructed in 1974 and is an 89.9m three-span 
(24.4m, 41.1m, and 24.4m) cast-in-place post-tensioned rectangular voided slab structure. 

The overall structure width is 10.9m including barrier walls, with a roadway width of 10.1 m. The structure is aligned in 
an east-west direction and consists of one northbound lane, paved shoulders and barrier walls with steel handrails. The 
superstructure is supported by two piers and conventional spill-through abutments. The west and east abutments are 
supported by steel H-piles driven to bedrock, while the piers are supported by spread footings bearing on shale bedrock. 

Ottawa Road 174 westbound is currently two-lanes (2 x 3.5m) beneath the bridge. Under WP 4320-06-01, the roadway 
is being widened to a three-lane section (2.5m left shoulder, 3 x 3.5m lanes, 3.0m right shoulder). 

The bridge was resurfaced in 1997, (Contract No. 97-23). Maintenance (patching) has also been done throughout the 
years. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Isolated areas of delamination and spalls observed on the deck. A half-cell survey indicated 9.4% of 
deck area was more negative than -0.35V; 

• Soffit delamination and spalls (15.29m2, 1.6% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination, and 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.3 Aviation Parkway Northbound “Y Deck”, Site 3-304/1 

The Aviation Parkway Northbound “Y Deck” Bridge, Site 3-304/1, is located in the City of Ottawa, Ward 11 (Beacon Hill – 
Cyrville). The structure is composed of two bridges connected by a median concrete slab, which both share an 
abutment. The west bridge provides the connection (two-lanes of traffic) from westbound Highway 417 to westbound 
Highway 417 over Ottawa Road 174 eastbound. The east bridge provides the connection (one-lane of traffic) from 
westbound Highway 417 to Aviation Parkway northbound over Ottawa Road 174 eastbound. 

Both bridges were built in 1974. The west deck is a three-span (28.118m, 43.130m, 28.118m), cast-in-place 
post-tensioned rectangular voided slab structure, with the width varying from 12.2m to 13.63 m. The east deck is also a 
three-span (21.793m, 37.795m, 21.793m) cast-in-place, post-tensioned rectangular voided slab structure with a 
constant 11.71m width. The two superstructures are separated by a floating raised median (bullnose) and longitudinal 
expansion joints on either side of the median. The two structures are located on separate horizontal curves; each has 
different radiuses and super-elevations. The superstructures are supported by two piers and conventional abutments. 
The north and south abutments are founded on steel H-piles driven to bedrock, while the piers are supported by spread 
footings bearing on shale bedrock. 

Ottawa Road 174 eastbound is currently two-lanes (2 x 3.5m) beneath the bridge. Under WP 4320-06-01, the roadway is 
being widened to a three-lane section (2.5m left shoulder, 3 x 3.5m lanes, 3.0m right shoulder). 

The bridge was resurfaced in 1997 (Contract No. 97-23). Maintenance (concrete end dam repairs and patching) has also 
been done throughout the years. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Areas of delamination and spalls (11.8%, 236 m2) were observed on the deck. Core samples revealed 
the reinforcing steel is in good condition. Half-cell survey indicated 9.2% of deck area was more 
negative than -0.35V; 

• Isolated soffit delamination and spalls (15.89m2, 9.6% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination, and 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.4 Cyrville Road Underpass, Site 3-314 

The Cyrville underpass Bridge, Site 3-314, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
eastbound and westbound traffic over Highway 417, from Innes Road to Ogilvie Road. 

The Highway 417 Cyrville Road Bridge was constructed in 1974 and is a 102.4m two-span (51.2m, 51.2m) cast-in-place 
post-tensioned rectangular voided slab structure.  

The overall structure width is 12.8m including barrier walls and sidewalks, with a roadway width of 9.1 m. The structure 
is aligned in an east-west direction and consists of a single lane in each direction (one eastbound, one westbound), 
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barrier walls with steel handrails. The superstructure is supported by a single pier and conventional spill-through 
abutments. The abutments are on steel H-piles driven to bedrock. The pier is supported on a spread footing bearing on 
bedrock. 

In 2007, the barrier walls and sidewalks were patched. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Core samples revealed the reinforcing steel in the deck is in good condition. A half-cell survey 
indicated 9.2% of deck area was more negative than -0.35V. 

• Isolated soffit delaminations and spalls (7.4m2, 9.05% of total area) were observed. 
• Barrier walls were in poor condition with extensive spalls and delaminations. 
• Ballast walls were suspected to be in fair to poor condition. 
• Concrete slope paving is in fair condition. 

4.5.1.2.5 Innes Road Underpass, Site 3-305 

The Innes Road underpass, Site 3-305, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
eastbound and westbound traffic over Highway 417, from St Laurent Boulevard to Cyrville Road. 

The Underpass was constructed in 1973 and is an 85.3m two-span (42.7m, 42.7m) cast-in-place post-tensioned 
rectangular voided slab structure.  

The overall structure width varies from 25.9m to 28.3m, including barrier walls, a median, and sidewalks, with a roadway 
width varying from 20.7m to 23.2 m. The structure is aligned in an east-west direction and consists of four through lanes 
(two eastbound, two westbound), two on-ramp lanes (one eastbound, one westbound) paved shoulders, and barrier 
walls with steel handrails. The superstructure is supported by one pier and conventional spill-through abutments. The 
west and east abutments are on steel H-piles driven to bedrock, while the pier is supported by spread footings bearing 
on shale bedrock. 

A rehabilitations occurred in 1996, (Contract No. 96-21) and included joint modification, deck patching, sidewalk/curb 
repairs, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Minor voids and cracks were observed in the deck. Core samples revealed the reinforcing steel in the 
deck is in good condition. A half-cell survey indicated 9.02% of deck area was more negative 
than -0.35V; 

• Soffit delaminations and spalls (38.3 m2, 1.8% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delaminations, and 
• Ballast walls were suspected to be in fair condition. 

4.5.1.2.6 Green’s Creek Eastbound, Site 3-311/1 

The Green’s Creek Bridge (EBL), Site 3-311/1, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
eastbound traffic along Highway 417 over Green’s Creek between Innes Road and Walkley Road. 

The Highway 417 Green’s Creek Eastbound bridge was constructed in 1973 and is a 24.4m single-span reinforced 
concrete slab on pre-stressed girders (CPCI IV) structure.  

The overall structure width varies from 30.5m to 32m including barrier walls and a median, with a roadway width 
varying from 26.7m to 27.6 m. The structure is aligned in an east-west direction and consists of two through lanes 
(two eastbound), two on-ramp lanes (Innes E-417E, Innes W-417E), paved shoulders, and barrier walls with steel 

handrails. The superstructure is supported by conventional spill-through abutments. The abutments are supported by 
steel H-piles driven to bedrock. 

A rehabilitation occurred in 1996, (Contract No. 96-21) and included joint modification, refacing barrier walls, deck 
patching, installation of expansion joint drains, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in good condition. A half-cell survey 
indicated 17.3% of deck area was more negative than -0.35V; 

• Isolated soffit delaminations and spalls (3.05 m2, 9.4% of total area) were observed, and 
• Ballast walls were suspected to be in fair condition.  

4.5.1.2.7 Green’s Creek Westbound, Site 3-311/2 

The Green’s Creek Bridge (WBL), Site 3-311/2, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
westbound traffic along Highway 417 over Green’s Creek between Walkley Road and Innes Road. 

The Highway 417 Green’s Creek Westbound bridge was constructed in 1973 and is a 24.4m single-span reinforced 
concrete slab on pre-stressed girders (CPCI IV) structure.  

The overall structure width is 17.3m including barrier walls, with a roadway width of 16.5 m. The structure is aligned in 
an east-west direction and consists of two through lanes (two westbound), paved shoulders, and barrier walls with steel 
handrails. The superstructure is supported by conventional spill-through abutments. The abutments are supported by 
steel H-piles driven to bedrock.  

A rehabilitation occurred in 1996, (Contract No. 96-21) and included joint modification, refacing barrier walls, deck 
patching, installation of expansion joint drains, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in good condition. Half-cell survey 
indicated 12.1% of deck area was more negative than -0.35V; 

• Isolated soffit delamination and spalls (1.63 m2, 9.4% of total area) were observed, and 
• Ballast walls were suspected to be in fair to poor condition. 

4.5.1.2.8 Green’s Creek Off-Ramp, Site 3-310 

The Green’s Creek Off-Ramp Bridge, Site 3-310, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville), and 
carries westbound traffic from Highway 417 to Innes Road over Green’s Creek. 

The existing bridge was constructed in 1973 and is a 27.4m single-span reinforced concrete slab on pre-stressed girders 
(CPCI IV) structure.  

The overall structure width varies from 11.0m to 12.7m, including barrier walls, with a roadway width varying 
from 10.1m to 11.8 m. The structure is aligned in a north-south direction and consists of one-lane (northbound), paved 
shoulders, and barrier walls with steel handrails. The superstructure is supported by conventional spill-through 
abutments. The abutments are on steel H-piles driven to bedrock.  

A rehabilitation occurred in 1996, (Contract No. 96-21) and included deck patching, modification of expansion joints, 
installation of deck joint drains, refacing barrier walls, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 
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• Core samples revealed the reinforcing steel in the deck was in good condition. A half-cell survey 
indicated 13.2% of deck area was more negative than -0.35V. 

• Isolated soffit delamination and spalls (0.77 m2, 9.2% of total area) were observed. 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.9 CPR Overhead Eastbound, Site 3-302/1 

The CPR Overhead Bridge (EBL), Site 3-302/1, is located in the City of Ottawa, Ward 18 (Alta Vista), and carries 
eastbound traffic along Highway 417 over the Canadian Pacific Railway between Innes Road and Walkley Road. The CPR 
line consists of two tracks (single line under each of Span 2 and Span 3). 

The existing bridge was constructed in 1975 and is a 79.1m four-span (20.4m, 19.1m, 19.1m, and 20.4m) reinforced 
concrete slab on pre-stressed girders (AASHTO III) structure. 

The overall structure width is 20.4m including barrier walls, with a roadway width of 19.5 m. The structure is aligned in a 
north-south direction and consists of two through lanes (two eastbound) and one on-ramp lane (Innes eastbound to 
Highway 417 eastbound), paved shoulders, and barrier walls with steel handrails. The superstructure is supported by 
three piers and conventional spill-through abutments. The abutments are supported on steel H-piles driven to bedrock. 
The piers are supported on steel-lined concrete caissons bored into bedrock. 

A rehabilitation occurred in 1997 (Contract No. 97-23) and included expansion joint maintenance patching and paving. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in fair to good condition, with light rust 
occurring on approximately half of the observed rebar. Half-cell survey indicated 9.1% of deck area was 
more negative than -0.35V; 

• Soffit delamination and spalls (6.21m2, 9.4% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination; 
• Abutment walls were in fair condition with spalls and delamination, and 
• Ballast walls were suspected to be in poor condition.  

4.5.1.2.10 CPR Overhead Westbound, Site 3-302/2 

The CPR Overhead Bridge (WBL), Site 3-302/2, is located in the City of Ottawa, Ward 18 (Alta Vista) and carries 
westbound traffic along Highway 417 over the Canadian Pacific Railway between Walkley Road and Innes Road. The CPR 
line consists of two tracks (under Span 2). 

The existing bridge was constructed in 1975 and is a 64.0m three-span (19.5m, 24.1m, and 20.4m) reinforced concrete 
slab on pre-stressed girders (AASHTO III) structure. 

The overall structure width is 17.4m including barrier walls, with a roadway width of 16.5 m. The structure is aligned in a 
north-south direction and consists of two through lanes (two westbound), paved shoulders, and barrier walls with steel 
handrails. The superstructure is supported by two piers and conventional spill-through abutments. The abutments are 
supported on steel H-piles driven to bedrock. The piers are supported on steel-lined concrete caissons bored into 
bedrock. 

Repairs to the west end dam were completed in 2009. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in fair to good condition, with light rust 
observed on most of the rebar observed. A half-cell survey indicated 1.1% of the deck area was more 
negative than -0.35V; 

• Soffit delamination and spalls (6.85 m2, 9.7% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination; 
• Abutment walls were in fair condition with spalls and delamination, and 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.11 Walkley Road Underpass, Site 3-306 

The Walkley Underpass Bridge, Site 3-306, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate), and carries 
eastbound and westbound traffic over Highway 417, from Ramsayville Road to Russell Road. 

The existing bridge was constructed in 1973 and is an 83.1m two-span (41.5m, 41.5m), cast-in-place post-tensioned 
rectangular voided slab structure.  

The overall structure width is 31.2m including barrier walls, median, and sidewalks, with a roadway width of 26.1 m. The 
structure is aligned in an east-west direction and consists of four through lanes (two eastbound, two westbound), two 
on-ramp lanes (one eastbound, one westbound) paved shoulders, and barrier walls with steel handrails. The 
superstructure is supported by one pier and conventional spill-through abutments. The west and east abutments, as well 
as the pier, are on steel H-piles driven to bedrock. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Areas of delamination and spalls (4.2%, 103.4 m2) observed in the deck. Core samples revealed the 
reinforcing steel is in good condition, with some light rust. A half-cell survey indicated 4.2% of deck 
area was more negative than -0.35V; 

• Soffit delamination and spalls (23.96 m2, 9.9% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination; 
• Ballast walls were suspected to be in poor condition, and 
• Slope Paving is in very poor condition. 

4.5.1.2.12 CNR Overhead Eastbound, Sites 3-301/1 

The CNR Overhead Bridge (EBL), Site 3-301/1, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate) and 
carries eastbound traffic along Highway 417 over the Canadian National Railway between Walkley Road and Hunt Club 
Road. 

The existing bridge was constructed in 1975 and is a 72.8m five-span (11.3m, 16.8m, 16.8m, 16.8m, and 11.3m) 
reinforced concrete slab on pre-stressed girders (AASHTO II) structure. 

The overall structure width varies from 14.3m to 17.9m including barrier walls, with a roadway width varying 
from 13.4m to 17.1 m. The structure is aligned in a north-south direction and consists of two through lanes 
(two eastbound) and one on-ramp lane (Walkley eastbound to Highway 417 eastbound), paved shoulders, and barrier 
walls with steel handrails. The superstructure is supported by four piers and conventional spill-through abutments. The 
abutments, as well as the piers, are supported on steel H-piles driven to bedrock. 

The CNR line consists of a single track located under Span 3. The line connects Ottawa to Alexandria and Montreal. 

A rehabilitation was completed in 1997 and included expansion joint replacement, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Areas of delamination and spalls (3.1%, 34.4 m2) were observed on the deck. Core samples revealed 
the reinforcing steel was in fair to good condition. A half-cell survey indicated 1.4% of the deck area 
was more negative than -0.35V; 
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• Soffit delamination and spalls (13.99 m2, 1.2% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination, and 
• Ballast walls and deck end were suspected to be in poor condition. 

4.5.1.2.13 CNR Overhead Westbound, Sites 3-301/2  

The CNR Overhead Bridge (WBL), Site 3-301/2, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate) and 
carries westbound traffic along Highway 417 over the Canadian National Railway between Hunt Club Road and Walkley 
Road. 

The existing bridge was constructed in 1975 and is a 70.7m five-span (10.2m, 16.8m, 16.8m, 16.8m, and 10.2m) 
reinforced concrete slab on pre-stressed girders (AASHTO II) structure. 

The overall structure width is 13.1m including barrier walls, with a roadway width of 12.2 m. The structure is aligned in a 
north-south direction, and consists of two through lanes (two westbound), paved shoulders, and barrier walls with steel 
handrails. The superstructure is supported by four piers and conventional spill-through abutments. The abutments, as 
well as the piers, are supported on steel H-piles driven to bedrock. 

The CNR line consists of a single track located under Span 3. The line connects Ottawa to Alexandria and Montreal. 

A rehabilitation occurred in 1997, (Contract No. 97-23) and included west ballast wall replacement, expansion joint 
replacement, waterproofing and paving. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in good condition. Half-cell survey 
indicated 10.34% of deck area was more negative than -0.35V; 

• Soffit delamination and spalls (7.17 m2, 9.8% of total area) were observed; 
• Barrier walls were in poor condition with extensive spalls and delamination; 
• Abutment walls were in poor condition with extensive spalls and delamination, and 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.14 Ramsayville Road Overpass Eastbound, Sites 3-265/1 

The Ramsayville Road Overpass Bridge (EBL), Site 3-265/1, is located in the City of Ottawa, 
Ward 10 (Gloucester-Southgate), and carries eastbound traffic along Highway 417 over Ramsayville Road and Ramsay 
Creek. 

The existing bridge was constructed in 1970 and is a 93.9m five-span (18.0m, 18.3m, 21.3m, 18.3m, and 18.0m) 
reinforced concrete slab on pre-stressed girders (AASHTO III) structure. 

The overall structure width is 11.0m including barrier walls, with a roadway width of 9.1 m. The structure is aligned in an 
east-west direction and consists of two through lanes (two eastbound), paved shoulders, and barrier walls with steel 
handrails. The superstructure is supported by four piers and conventional spill-through abutments. The abutments, as 
well as the piers, are supported on steel H-piles driven to bedrock. 

In 2011 patching of the north barrier wall was performed. In 1987, (Contract No. 87-68) and included girder end repairs, 
waterproofing and paving, and replacement of expansion joints. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Areas of delamination (2.2%, 19.3 m2) observed on the deck. Core samples revealed the reinforcing 
steel was in good condition. A half-cell survey indicated 13.9% of deck area was more negative 
than -0.35V; 

• Soffit delamination and spalls along the north and south edges (2.9 m2, 9.3% of total area) were 
observed; 

• Barrier walls were in poor condition with extensive concrete spalls, delamination and wide cracks, and 
• Ballast walls were suspected to be in poor condition. 

4.5.1.2.15 Ramsayville Road Overpass Westbound, Sites 3-265/2 

The Ramsayville Road Overpass Bridge (WBL), Site 3-265/2, is located in the City of Ottawa, 
Ward 10 (Gloucester-Southgate) and carries westbound traffic along Highway 417 over Ramsayville Road and Ramsay 
Creek. 

The existing bridge was constructed in 1973, and it is a 93.9m five-span (18.0m, 18.3m, 21.3m, 18.3m, and 18.0m) 
reinforced concrete slab on pre-stressed girders (AASHTO III) structure. 

The overall structure width is 12.6m including barrier walls, with a roadway width of 11.7 m. The structure is aligned in 
an east-west direction, and it consists of two through lanes (two westbound), paved shoulders, and barrier walls with 
steel handrails. The superstructure is supported by four piers and conventional spill-through abutments. The abutments, 
as well as the piers, are supported on steel H-piles driven to bedrock. 

A rehabilitation occurred in 1987, (Contract No. 87-68) and included girder end repairs, waterproofing and paving, and 
replacement of expansion joints. 

MP performed a visual inspection of the structure in July 2014 and EXP performed condition survey in 2012. The general 
findings were as follows: 

• Core samples revealed the reinforcing steel in the deck was in good condition, with localized light rust 
observed. A half-cell survey indicated 1.0% of deck area was more negative than -0.35V; 

• Soffit delamination and spalls along the north and south edges (4.38 m2, 9.4% of total area) were 
observed; 

• Barrier walls were in poor condition with severe concrete spalls and localized delamination, and  
• Spalls, delamination and cracks were observed on all four piers (3.31 m2, 1.0%). 

4.5.1.3 Structural Culverts 

The structural culverts on this section of Highway 417 were constructed in the late 1960s to the mid-1970s. Most of 
these culverts have not had any major rehabilitation since their original construction and are due for mid-life repairs.  

4.5.1.3.1 Unnamed, Site 3-734/C - Culvert Study ID 1 

The Unnamed Creek Culvert, Site 3-734/C, in the Ottawa Road 174 median, is located in the City of Ottawa, 
Ward 11 (Beacon Hill-Cyrville), and it conveys water from Site 3-733/C to 3-735/C. 

The existing culvert is a cast-in-place rigid frame open-footing concrete structure, and it is 5.5m wide, 1.8m high 
and 12.0m long.  

The structure is aligned in a north-south direction and does not carry traffic. It is believed that the culvert was 
constructed at the same time as the interchange (~1974) and remains from a previous staging alignment. The culvert 
carries 1.35m of fill. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Medium vertical cracks with efflorescence observed on the east wall; 
• Soffit cracks observed throughout; 
• Isolated soffit spall observed at the inlet, and 
• Cracks with efflorescence and wet transverse cracks observed on outlet fascia. 
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4.5.1.3.2 Unnamed, Site Site 3-733/C - Culvert Study ID 2 

The Unnamed Creek Culvert, Site 3-733/C, under Ottawa Road 174 Westbound, is located in the City of Ottawa, 
Ward 11 (Beacon Hill-Cyrville) and carries westbound traffic along Ottawa Road 174. 

The construction date of the existing culvert is unknown. The existing culvert is a cast-in-place rigid frame open-footing 
concrete structure, and is 5.5m wide and 51.8m long. The inlet of the culvert has a much larger rise (4.4m) than the 
outlet (1.8m), with a transition of the soffit elevation at approximately 2/3 of the length of the culvert, reducing the rise 
from 4.4m to 1.8 m. This is a similar rise as the inlet of the structure downstream of the site. The culvert carries 3.42m of 
fill. 

The structure is aligned in a north-south direction and carries two through lanes (OR 174 westbound) and partially paved 
shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Actively leaking spalls and delamination observed at the transition (10 m2); 
• Wet soffit cracks observed throughout; 
• Soffit spalls and delamination extending down walls observed throughout, and 
• Vertical and transverse cracks with efflorescence observed throughout. 

4.5.1.3.3 Unnamed, Site 3-735/C - Culvert Study ID 3 

The Unnamed Creek Culvert, Site 3-735/C, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
eastbound traffic along Ottawa Road 174. 

The culvert is located under Ottawa Road 174 Eastbound and the 417W-174E on-ramp. The existing culvert was 
constructed in 1974 and it is a cast-in-place rigid frame open-footing concrete structure. The structure is 5.5m 
wide, 1.8m high and 53.34m long. The culvert carries 2.64m of fill.  

The structure is aligned in a north-south direction and carries two through lanes (two eastbound), one on-ramp lane 
(Highway 417 westbound to Ottawa Road 174 eastbound), and partially paved shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Transverse cracks with efflorescence observed throughout; 
• Shallow soffit delamination observed at the outlet; 
• Wet soffit crack with efflorescence extending down walls observed throughout, and 
• Three actively-leaking construction joints with leachate deposits observed. 

4.5.1.3.4 Unnamed, Site 3-442/C - Culvert Study ID 4 

The Unnamed Creek Culvert, Site 3-442/C, under Highway 417 Eastbound and the Southbound Aviation Parkway Bridge, 
is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries eastbound traffic along Highway 417 over an 
Unnamed Creek. 

The construction date of the existing culvert is unknown. The existing culvert is a concrete box structure and is 3.7m 
wide, 1.5m high and 120m long. The culvert carries 9.46m of fill. 

The structure is aligned in an east-west direction and carries two through lanes (two eastbound) and paved shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Delamination and spall (1.8 m2) observed on the outlet soffit/fascia; 
• Soffit and wall cracks observed throughout; 
• Heavy efflorescence and rust staining observed at the subdrain locations, and 
• Sediment buildup observed inside barrel. 

4.5.1.3.5 Cyrville Collector Drain, Site 3-732/C - Culvert Study ID 5 

The Cyrville Collector Drain, under Cyrville Road, Site 3-732/C, is located in the City of Ottawa, Ward 11 (Beacon 
Hill-Cyrville) and carries eastbound and westbound traffic along Cyrville Road. 

The culvert is located under Cyrville Road east of Highway 417. The construction date of the existing culvert is unknown. 
The existing culvert is a concrete box structure and is 5.5m wide, 2.1m high and 49.5m long. The culvert carries 6.56m of 
fill. 

The structure is aligned in a north-south direction and carries two through lanes (one eastbound, one westbound), 
paved shoulders, and a sidewalk. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Moderate wet and dry cracks with efflorescence observed on the soffit; 
• Moderate isolated honeycombing observed on the east wall; 
• Leaking construction joints observed on the soffit; 
• Minor connection spalling at a cross drain observed on the west wall; 
• Narrow vertical wet cracks with staining observed within the culvert, and 
• Ditch inlet cross drains from Cyrville Road were found to be collapsed. 

4.5.1.3.6 South Cyrville Drain, Site 3-443/C - Culvert Study ID 6 

The South Cyrville Collector Drain Culvert, under Highway 417, Site 3-443/C, is located in the City of Ottawa, 
Ward 11 (Beacon Hill-Cyrville) and carries eastbound and westbound traffic along Highway 417. 

The existing cast-in-place rigid frame open-footing culvert was constructed in 1969, and is 4.9m wide, 1.8m high, 
and 115m long. The culvert carries 2.55m of fill. 

The structure is aligned in an east-west direction and carries four through lanes (two eastbound, two westbound), one 
on-ramp lane (Innes westbound to Highway 417 westbound), one off-ramp lane (Highway 417 eastbound to Innes), 
partially paved shoulders and a grass median. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Very extensive soffit spalls and delamination with exposed rebar observed at construction joints 
throughout, and full width soffit spalls and delamination observed at outlet (total poor = 18 m2); 

• Severe reinforcement section loss observed at soffit spalls; 
• Vertical cracks with efflorescence extending from soffit observed on walls throughout, and 
• 4.8m2 spall and delamination observed at inlet. 

4.5.1.3.7 Innes Road, Site 3-762/C - Culvert Study ID 7 

The Innes Road Culvert, Site 3-762/C, is located in the City of Ottawa, Ward 11 (Beacon Hill-Cyrville) and carries 
eastbound and westbound traffic along Innes Road. 

The existing concrete box culvert was constructed in 1973 and is 6.0m wide, 2.4m high, and 80.0m long. There are 
wingwalls at both the inlet and the outlet, and there is a 1,050 mm storm sewer outlet in the southwest wingwall 
(downstream end). The culvert carries 3.47m of fill. 

The structure is aligned in a northeast-southwest direction and carries four mainline lanes (two eastbound, two 
westbound), one on-ramp lane (Innes westbound to Highway 417 westbound), one off-ramp lane 
(Highway 417 eastbound to Innes eastbound), sidewalks, and a median. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Wet transverse cracks with leachate deposits observed throughout; 
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• Small delamination observed at midspan; 
• Slight movement observed in wingwalls, and  
• Narrow to medium cracks observed on the wingwalls. 

4.5.1.3.8 Borthwick Creek, Site 3-730/C - Culvert Study ID 8 

The Borthwick Creek Culvert, under Highway 417, Site 3-730/C, is located in the City of Ottawa, Ward 18 (Alta Vista) and 
carries eastbound and westbound traffic along Highway 417 over Borthwick Creek. 

The existing culvert was constructed in 1974 and is a concrete box structure. The structure is 3.1m wide, 2.4m high, 
and 115.8m long. The culvert carries 1.74m of fill. 

The structure is aligned in an east-west direction and carries four through lanes (two eastbound, two westbound), one 
on-ramp lane (Walkley westbound to Highway 417 westbound), one off-ramp lane (Highway 417 eastbound to Walkley), 
partially paved shoulders and a grass median. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Numerous transverse cracks with efflorescence observed on the soffit; 
• Isolated shallow cover spall (0.1 m2) observed on the soffit; 
• Delaminations and spalls observed on the inlet soffit (3 m2); 
• Delaminations and spalls observed on the outlet soffit (2 m2), and 
• Isolated erosion observed at the southeast wingwall construction joint. 

4.5.1.3.9 Borthwick Creek, Site 3-736/C - Culvert Study ID 9 

The Borthwick Creek Culvert, Site 3-736/C, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate) and carries 
eastbound and westbound traffic along Walkley Road over Borthwick Creek. 

The culvert is located under Walkley Road, east of Highway 417. The existing concrete culvert was constructed in 1974, 
and it is 3.1m wide, 2.4m high, and 27m long. The culvert carries 1.38m of fill. 

The structure is aligned in a north-south direction and carries two through lanes (one eastbound, one westbound), one 
on-ramp lane (Walkley westbound to Highway 417 westbound), and gravel shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Exposed and severely corroded rebar observed on the east wall; 
• Delamination (2 m2) observed on at midspan; 
• Light scaling and erosion observed along the waterline; 
• Transverse soffit cracks observed throughout, and 
• Delamination and spalls on soffit observed at the inlet and outlet. 

4.5.1.3.10 Green’s Creek, Site 3-312/C - Culvert Study ID 10 

The Green’s Creek Culvert, Site 3-312/C, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate) and carries 
eastbound and westbound traffic along Walkley Road over Green’s Creek. 

The culvert is located under Walkley Road west of Highway 417. The existing culvert was constructed in 1973 and is a 
twin corrugated structural steel plate structure. Each pipe is 5.5m in diametre, 52m long, and there is a 5m spacing 
between the cells. The culvert carries 4.70m of fill. 

The structure is aligned in a north-south direction and carries four mainline lanes (two eastbound, two westbound), one 
on-ramp lane (Walkley eastbound to Highway 417 eastbound), one off-ramp lane (Highway 417 eastbound to Walkley 
westbound), sidewalks and a median. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Light to medium corrosion observed in both barrels; 
• Very isolated area of section loss observed in east barrel; 
• Small midspan deformation observed in west barrel, and 
• Heavy sediment buildup observed inside west barrel. 

4.5.1.3.11 Green’s Creek, Site 3-313/C1 - Culvert Study ID 11 

The Green’s Creek Culvert, under Highway 417 (EBL), Site 3-313/C1, is located in the City of Ottawa, 
Ward 10 (Gloucester-Southgate) and carries eastbound traffic along Highway 417 over Green’s Creek. 

The existing culvert was constructed in 1973, and is a twin corrugated structural steel plate structure. Each pipe is 5.5m 
in diametre, and there is a 5m spacing between the cells. The north culvert spans 74.5m and the south culvert 
spans 75.1 m. The culvert carries 6.21m of fill. 

The structure is aligned in an east-west direction and carries two mainline lanes (two eastbound), and one on-ramp lane 
(Walkley Road eastbound to Highway 417 eastbound) and gravel shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Light to medium corrosion observed in both barrels; 
• Isolated areas of flaking (1-2 mm) observed in north barrel, and 
• Heavy sediment buildup observed inside south barrel. 

4.5.1.3.12 Green’s Creek, Site 3-313/C2 - Culvert Study ID 12 

The Green’s Creek Culvert, under Highway 417 (WBL), Site 3-313/C2, is located in the City of Ottawa, 
Ward 10 (Gloucester-Southgate) and carries westbound traffic along Highway 417 over Green’s Creek. 

The existing culvert was constructed in 1973 and is a twin corrugated structural steel plate structure. Each pipe is 5.5m 
in diametre, 80m long, and there is a 5m spacing between the cells. The culvert carries 5.17m of fill. 

The structure is aligned in an east-west direction and carries two mainline lanes (two westbound), one off-ramp lane 
(Highway 417 westbound to Walkley Road), and gravel shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Light to medium corrosion along springline observed in north barrel; 
• Isolated severe corrosion of bolts observed in north barrel, and 
• Heavy sediment buildup observed inside south barrel. 

4.5.1.3.13 McEwen Creek, Site 3-315/C - Culvert Study ID 13 

The McEwen Creek Culvert, under Highway 417 at the Hunt Club Interchange, Site 3-315/C, is located in the City of 
Ottawa, Ward 10 (Gloucester-Southgate) and carries eastbound and westbound traffic along Highway 417 over McEwen 
Creek. 

The existing concrete box culvert was constructed in 1974 and is 6.7m wide, 3.66m high and 69.76m long. An extension 
was constructed on the east end (outlet) in 2013 under contract ISB09-5133B (City of Ottawa) to facilitate the new Hunt 
Club Road East-417W on-ramp. The extension is a cast-in-place rigid frame open footing that is 6.7m wide at the tie-in 
and 7.43m wide at the outlet, 3.66m high and 8.0m long. The culvert carries 9.19m of fill. 

The structure is aligned in a northeast-southwest direction and carries four mainline lanes (two eastbound, two 
westbound), an on-ramp lane (Hunt Club eastbound to Highway 417 westbound) and partially-paved median shoulders. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 
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• Several transverse cracks observed on the soffit. Wet and delaminated areas associated with the cracks 
extending to walls; 

• Isolated moderate to severe honeycombing observed on the walls and soffit; 
• Spalls observed at median drains; 
• Spall with exposed rebar observed on the south fascia; 
• Delaminations observed at numerous construction joints, and 
• Wet spall and delamination (6m2) with efflorescence observed on inlet soffit. 

4.5.1.3.14 Ramsay Creek, Site 3-444/C - Culvert Study ID 14 

The Ramsay Creek Culvert, Site 3-444/C, is located in the City of Ottawa, Ward 10 (Gloucester-Southgate). The culvert is 
located beneath the Highway 417 eastbound bridge overpass of Ramsayville Road, Site 3-265/1. 

The available site historical documents indicate that the culvert was constructed after completion of the 
Highway 417 Bridge 3-265/1. During the original bridge construction, the creek was permanently diverted between 
Piers 3 and 4 to allow construction of Ramsayville Road between Piers 2 and 3. Given the elevation of the road on the 
west side of Pier 3, and the elevation of the creek bed on the east side of Pier 3, it was concluded that the unequal loads 
could cause Pier 3 to tilt. The placement of compensating fill to the east of Pier 3 necessitated the inclusion of the steel 
pipe arch culvert. The construction date of the existing culvert is unknown. The existing culvert is a corrugated structural 
steel plate structure, and is 5.5m wide, 3.7m high and 44.5m long. 

The structure is aligned in a northeast-southwest direction and it does not carry traffic. The culvert carries 2.0m of fill. 

MP performed a visual inspection of the structure in July 2014. The general findings were as follows: 

• Moderate soffit deformations observed in the west side of the north barrel; 
• Severe corrosion observed along the splice at the spring line; 
• Severe corrosion of bolts observed along the splice at the spring line, and 
• > 10% section loss observed along the bottom of the barrel, with some flaking. 

4.5.2 Utilities 

Notification letters were sent to utilities companies with a potential interest in the project (including Hydro One, Hydro 
One Transmission, Ottawa Hydro, Rogers, Bell Canada, Telus, Enbridge, Union Gas, Trans Canada Pipeline, Videotron, 
Fibre Noire, City of Ottawa Infrastructure and Allstream to announce study commencement and provide opportunity to 
mark-up any existing or planned utility plant.  

An Ontario one Call Notice of Planning Request was also sent for isolated segments covering all bridge and culvert sites 
within this study. Through the one Call process McIntosh Perry received utility data from Promark, 
Level 3 Communications, Telecon Design, Hydro One, Hydro One Transmission, Ottawa Hydro, Rogers, Bell Canada, 
Telus, Enbridge, Trans Canada Pipeline, Videotron, Fibre Noire, City of Ottawa Infrastructure and Allstream. McIntosh 
Perry also consulted with MTO to obtain the updated ATMS infrastructure installed within the limits of the study 
in 2012/13 (under GWP 4320-06-00). 

Finally, McIntosh Perry reviewed the utilities identified in the 2007 PDR for the Highway 417 six-laning project that 
encompasses a majority of the bridges and culverts in this study. 

The exact location of utilities should be confirmed during Detail Design. The need for test pits is anticipated. All the 
information is summarized in Table 4.8 Existing Utilities-Bridges and Table 4.9 Existing Utilities - Culverts.
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4.5.2.1 Bridges 

Table 4.8 Existing Utilities - Bridges  

Site Description Site Utility Type Location  Comments 

Aviation Pkwy SB 3-303 Bell Span 2: Buried, adjacent to Pier 1 Impacts anticipated due to excavations required for seismic retrofits.  

Illumination (MTO) Span 2: Buried, adjacent to Pier 1 

Span 5: Buried, adjacent to Pier 4 
Impacts anticipated due to excavations required for seismic retrofits. 

ATMS (MTO) Span 3: Buried, adjacent to Pier 2 

Buried along Hwy 417 WBL Outside shoulder adjacent to barrier wall  
Impacts anticipated due to excavations required for seismic retrofits. 

1200mm Water main (City of Ottawa) Span 4: Buried, adjacent to Pier 3 Impacts anticipated due to excavations required for seismic retrofits. 

Aviation Pkwy NB 3-304/2 Bell Span 1: Buried, adjacent to slope paving Impacts anticipated due to excavations required for seismic retrofits. 

Illumination (MTO) Span 1: Buried, adjacent to pier 1 

Span 2: Buried, adjacent to pier 2 
Impacts anticipated due to excavations required for seismic retrofits. 

ATMS (MTO) Span 2: Buried, adjacent to pier 2 Impacts anticipated due to excavations required for seismic retrofits. 

1200mm Water main (City of Ottawa) South of structure: Buried, beneath Hwy 417 EBL & WBL Impacts anticipated due to excavations required for seismic retrofits. 

Aviation Pkwy NB ‘Y’ 3-304/1 Illumination (MTO) Span  2: Buried, adjacent to pier 2 Impacts anticipated due to excavations required for seismic retrofits. 

Cyrville Rd Underpass 3-314 Bell/Allstream  Bridge sidewalks: embedded ducts (12 total) Relocation required. 

Rodgers North of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

Illumination (MTO) Buried along  Hwy 417 EBL median shoulder adjacent to center pier 
column 

No impacts. 

ATMS (MTO) Buried along Hwy 417 WBL outside shoulder adjacent to slope paving No impacts. 

Sanitary Sewer (City of Ottawa) West of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

Hydro Transmission North of bridge: aerial No impacts. 

600mm Water main (City of Ottawa) North of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

Innes Rd Underpass 3-305 Illumination (MTO) Buried along Hwy 417 EBL median shoulder adjacent to center pier 
columns 

No impacts. 

ATMS (MTO) Buried along Hwy 417 WBL outside shoulder adjacent to slope paving  

Buried along Hwy 417 EBL outside shoulder adjacent to slope paving 
No impacts. 

Sanitary Sewer (City of Ottawa) Southeast of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

60mm Water main (City of Ottawa) Southeast of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

Enbridge  Southeast of bridge: Buried, beneath Hwy 417 EBL & WBL No impacts. 

Green’s Creek EBL 3-311/1 ATMS (MTO) Attached to the west wingwalls and deck fascia. Temporary relocation required. 

Green’s Creek WBL 3-311/2 There are no utilities present.  

Green’s Creek Off-ramp 3-310 There are no utilities present.  

CPR Overhead EBL 3-302/1 Hydro One Transmission Tower located near southeast wingwall No impacts. 

ATMS (MTO) Buried along Hwy 417 WBL outside shoulder and attached to barrier wall Temporary relocation required. 

Illumination (MTO) Buried along Hwy 417 WBL median shoulder adjacent to center pier 
columns 

No impacts. 

Level 3 Communications Span 2: Buried along CPR tracks adjacent to pier No impacts. 
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Table 4.8 Existing Utilities - Bridges  

Site Description Site Utility Type Location  Comments 

CPR Overhead WBL 3-302/2 Hydro One Transmission Tower located near southwest wingwall 

 
No impacts. 

Level 3 Communications Span 2: Buried along CPR tracks adjacent to pier No impacts. 

Walkley Rd Underpass  3-306 ATMS (MTO) Buried along Hwy 417 WBL outside shoulder adjacent to slope paving No impacts. 

CNR Overhead EBL 3-301/1 Rogers/Allstream  Span 3: Buried along both sides of the CNR Track adjacent to the pier 
columns 

No impacts. 

CNR Overhead WBL 3-301/2 Rogers/Allstream  Span 3: Buried along both sides of the CNR Track adjacent to the pier 
columns 

No impacts. 

Ramsayville Rd Overpass EBL 3-265/1 There are no utilities present. 

Ramsayville Rd Overpass WBL 3-265/2 There are no utilities present. 

 

4.5.2.2 Culverts 

Table 4.9  Existing Utilities – Culverts 

Culvert Site Site # Location Comments 

1 Site 3-734/C OR 174 Median Water main - 1200mm diameter pipe (City of Ottawa): Beneath culvert. Design should be such that the water main is not impacted during the removal of this 
culvert. Additional liaison with the City of Ottawa will be required during Detail Design with respect to the depth and the alignment of the water main. Field 
investigations may also be required to verify the depth and alignment. Consideration should be given to monitoring the water main during construction. 

2 3-733/C OR 174 WB Illumination (MTO): Buried in median shoulder of OR 174 WB. No impacts. 

3 3-735/C OR 174 EB There are no utilities present. 

4 3-442/C Hwy 417 EB & Aviation SB ATMS (MTO): Buried along the median shoulder of Highway 417 EBL. No impacts. 

5 3-732/C Cyrville Rd Bell, Rogers and Allstream: Buried at each end of the Culvert. No impacts. 

6 3-443/C  Hwy 417  ATMS (MTO): Buried along the median shoulder of Highway 417. Impacts anticipated due to jack and bore operation. 

Sanitary Sewer (City of Ottawa): Buried adjacent to culvert (east & south). No impacts. 

7 3-762/C Innes Road Illumination (MTO): Buried along Innes Road perpendicular to culvert. Impacts anticipated due to Jack and bore operation. 

ATMS (MTO): Buried along Innes Road perpendicular to culvert. Impacts anticipated due to Jack and bore operation. 

Sanitary Sewer (City of Ottawa): Buried along Innes Road perpendicular to culvert. Impacts anticipated due to Jack and bore operation. 

Water main (City of Ottawa): Buried along Innes Road perpendicular to culvert. Impacts anticipated due to Jack and bore operation. 

Enbridge: Buried along Innes Road perpendicular to culvert. Impacts anticipated due to Jack and bore operation. 

8 3-730/C Borthwick Creek ATMS (MTO): Buried along the outside shoulder of Highway 417 EBL & WBL. No impacts. 

9 3-736/C Walkley Rd There are no utilities present. 

10 3-312/C Walkley Rd There are no utilities present. 

11 3-313/C1 Hwy 417 & Green’s Creek Enbridge: Buried west of culvert at culvert end. No impacts. 

ATMS (MTO): Buried along the outside shoulder of Highway 417 WBL. No impacts. 

12 3-313/C2 Hwy 417 & Green’s Creek There are no utilities present. 

13 3-315/C Hwy 417 & McEwen Creek There are no utilities present. 

14 3-444/C Ramsay Creek There are no utilities present. 
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4.5.3 Municipal Roadway Network 

This study examined structures within the study area that are a part of the local roadway network.  

Aviation Parkway 

This study examined bridges on the ramps to and from Aviation Parkway. The Aviation Parkway provides access 
via a parkway setting to the heart of the City of Ottawa. Aviation Parkway is under Federal jurisdiction (National 
Capital Commission control) with policing by the RCMP. The Aviation Parkway was formerly known as the 
Eastern Parkway. 

Ottawa Road 174 

Bridges in the Aviation Parkway interchange are over the eastbound and westbound connections to Ottawa 
Road 174. Ottawa Road 174 at this location is a controlled access city freeway under the jurisdiction of the City 
of Ottawa. It provides access to the eastern districts of Ottawa. 

Cyrville Road 

Cyrville Road is an east/west arterial road under the jurisdiction of the City of Ottawa. It links Innes Road and St 
Laurent Blvd.  

Innes Road 

Innes Road is an east/west arterial road under the jurisdiction of the City of Ottawa. It provides access from east 
Ottawa across Highway 417 and it provides access to Highway 417 via an interchange.  

Walkley Road 

Walkley Road is an east/west arterial road under the jurisdiction of the City of Ottawa. It provides access from 
the southeast environs to the City of Ottawa across Highway 417 and it provides access to Highway 417 via an 
interchange.  

Ramsayville Road 

Ramsayville Road is an arterial road under the jurisdiction of the City of Ottawa. It provides local connection to 
the north and south sides of Highway 417.  

4.5.4 Railways 

There are two (2) railway crossings, with two (2) overpass structures at each crossing, within the project limits. 

CNR Overheads EBL and WBL 

The rail line at this location is the main line to Ottawa. Consultation with VIA Rail indicates that the line under 
the structures is jointly owned by Canadian National Railway (CNR) and Canadian Pacific Railway (CPR) but the 
tracks are operated by VIA Rail through an agreement. East of Highway 417 (at mileage marker 72.5) and 
continuing southeasterly, VIA owns and operates the rail line exclusively.  

Given that this is the main passenger line to Ottawa, VIA Rail has indicated that any line closures required for 
bridge repairs, would be restricted to the traditional overnight maintenance windows.  

Only CNR and VIA Rail operate trains on this rail line. There is currently one operating track under 
Highway 417 but the bridges have sufficient opening for a future second track to be constructed. VIA Rail 
indicates there are no plans to electrify this rail line.  

 

 

CPR Overheads EBL and WBL 

The rail line at this location represents the former CP Railway line. Consultation with VIA Rail indicates that the 
line under the structures is owned by CPR but operated by VIA Rail and CNR. 

Immediately west of Highway 417 is a “Y” in the tracks as it connects to the mainline CN line to Ottawa. The “Y” 
extends under the EBL structure. 

Approximately 400m east of the Highway 417 the main CPR line has been abandoned, the tracks removed, and 
the abandoned line converted to a recreational trail. VIA Rail indicates they have acquired title to the 
abandoned line and retain it as a future high-speed rail corridor between Ottawa and Montreal.  

In addition, VIA Rail has indicated that the future high-speed rail between Ottawa and Montreal is expected to 
be electrified and, should the Highway 417 Overhead bridges be replaced, that clearance for the new bridges 
should be increased to provide for aerial electrification (approximately 1.0m higher).  

Only CNR and VIA Rail operate trains on this rail line. The “Y” connection is used daily to turn around VIA 
passenger trains that end their route in Ottawa for the return trip south. VIA has indicated that the rail line 
under these bridges could be closed during structural repairs, as long as MTO paid to have an extra locomotive 
at each end of the train so that trains were not turned.  

4.5.5 Recreational Trails and NCC Access 

Canada’s Capital Region is home to the Capital Pathway network, one of the largest in North America. More than 600km 
of multi-use paths link superb natural areas, parks, gardens, museums and attractions. The NCC manages 236km of the 
Capital Pathway with links to the Trans Canada Trail. 

There are no designated trails currently operating under Highway 417. However under the Greenbelt Master Plan the 
existing CPR rail corridor under Highway 417 is proposed to be re-purposed with the expansion of the Capital region 
pathway system, as a connection to the Prescott-Russell Trail (to the east). This is particular to Sites 3-302/1 and /2. 

Additionally, a proposed connecting link under the Highway 417 ROW has been identified at the Ramsayville Road 
Overpass (Site 3-265/1&2) to provide a contiguous pathway between east and west limits of the Greenbelt. 

NCC access roads currently exist under both the Canadian National Railway (CNR) and Canadian Pacific Railway (CPR) 
eastbound and westbound overheads. These access points are used by utilities and for farm field access. 

4.6 Context Sensitive Design 

A Context Sensitive Design (CSD), as defined by the U.S. Department of Transportation Federal Highway Administration 
(FHWA), applies to a transportation project’s engineering design features and may include features that help the project 
fit harmoniously into the community (e.g., form liners for bridge piers, coloured crosswalks or curbing detail). 

CSD relates to aesthetic treatments within a highway corridor. The design philosophy relies on the idea that engineering 
and its context are seamless such that: 

Cities should reveal their unique qualities of place: contextual character of a site and its architecture, use and program, 
historic and aesthetic significance, as well as interpretation and art. 

Public spaces are for people: spaces should be inviting, safe, accessible, comfortable and convenient with every highway 
corridor as a public space - with equal measure of attention. 

Solutions should be sustainable: innovative design solutions that support sustainability and solve critical problems to 
minimize environmental impacts. 
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One of the principles of CSD is that the architecture of the thoroughfares should be considered, in terms of the visual 
and functional roles they play in horizontal and vertical alignment, as well as the appropriateness of the specific highway 
elements, such as its bridges, retaining walls, noise barriers, signs, fencing, guide rails and the other appurtenances in 
their context. 

4.6.1 The 2011 Queensway Context Sensitive Design (CSD) Concepts Report 

In 2010-2011, a CSD Concepts Report for MTO was prepared and a palette of appropriate aesthetic improvements of the 
Queensway from Highway 416 to Walkley Road was developed. With this report, MTO had the necessary guidelines in 
place to develop a consistent treatment of the major elements of the freeway infrastructure such as bridges, retaining 
walls, noise barriers, landscaping and architectural lighting to create a unique acknowledgment of “place” for the 
Nation’s Capital. In addition to bridge structures, the report states that CSD for this specific corridor should take into 
consideration that all travelers using the highway at this particular area are entering or exiting the National Capital Area. 
As well, any bridge structures along this corridor have a major impact on the immediate visual environment for the area 
being located at a major gateway to the City of Ottawa. 

Following the development of the 2011 Queensway CSD Concepts Report, MTO has refined the concept design 
recommendations for the treatment of the major elements of the freeway infrastructure. 

4.6.2 CSD as Part of this Assignment 

Based on the refined concept design recommendations developed in 2012 the CSD components for this project consist 
of the following: 

• Light standards with pole-mounted Maple Leaf emblem; 
• Maple Leaf emblem on concrete bridge pilaster; 
• Mounted street names on bridges, and 
• Concrete facing of the bridge pilasters where the Maple Leaf emblem will be incorporated. 

However, these refined concepts will be more appropriately considered during the Detail Design study phase. 

4.7 Summary of Existing Conditions 

This section focuses on the specific direct and indirect effects on significant environmental features requiring attention 
to manage adverse environmental effects. Environmental effects are identified based on issues/concerns raised by the 
public, external agencies/stakeholders and the study team. 

A summary of the environmentally-significant features and/or concerns found within the study area is provided below: 

4.7.1 Natural Environment 

Soils, surface water, erosion and sedimentation effects will be isolated at existing structural sites and undertaken in a 
controlled fashion minimizing soil disturbances and modifications. Standard erosion and sedimentation control practices 
will be followed through the Detail Design process before construction begins.  

Fish and Fish Habitat impacts may result from soil disturbance associated with drainage improvements, culvert 
rehabilitation procedures and road realignment. Green’s Creek, passing beneath Highway 417 east of Innes Road, is a 
watercourse supporting fish and fish habitat and is considered to be of moderate sensitivity. 

However, at these locations, there will be no increase in footprint below high water mark, no new fill placed below high 
water mark, killing fish will be avoided, and the site will be restored to existing conditions. The sites will be restored to 
existing conditions and no in-water works will occur between March 15 and June 30 of any year. 

Mitigation measures mainly with regard to sediment and erosion control and isolation of work areas will be 
implemented to prevent sedimentation and other negative impacts to fish or fish habitat. Implementation of best 
practices during construction will reduce the potential for contamination from spills or other debris from entering the 
water through the implementation of a “Spill Response Plan” and watercourse protection measures. 

The potential for impacts to wildlife and vegetation communities resulting from this project was identified as mostly 
limited to within the existing ROW. Slopes of embankment areas that are disturbed will be restored and stabilized with 
re-seeding. Some sites for bridge replacement will affect more significant vegetative and wildlife communities therefore 
negative impacts to these isolated areas will be further investigated to apply mitigation measures that can more quickly 
promote rehabilitation of those disturbed after construction. 

The only SAR observed during field investigations included a Snapping Turtle (Chelydra serpentina) and several Barn 
Swallow (Hirundo rustica) nests and individuals. Communications with the OMNRF will continue under the project to 
implement a detailed plan for the at-risk species, which are likely to utilize habitat within the study area. During Detail 
Design, active bird nesting sites will require registration with MNRF.  

4.7.2 Socio-Economic Environment 

Due to the urban setting of the study area, many land uses along the freeway corridor are significant to the 
socio-economic environment. These include residential, commercial, recreational and industrial sites. Access to these 
land uses during construction for vehicles, pedestrians and cyclists will be an important consideration. 

Construction has the potential to contribute to air emissions (dust), increased noise and traffic delays, within the study 
area. Construction will be staged to minimize traffic delays to commuters, transit operations, pedestrians and cyclists. 
Temporary lane closures will be advertised by appropriate signage along Highway 417 and affected arterial roads to 
inform the traveling public that they are entering a construction zone and to direct them to the assigned detour route. 

Transportation corridors include the CNR and CPR overheads. Negotiations with CNR, CPR and VIA will continue with 
respect to structural rehabilitations, to maintain full rail operations during construction. 

4.7.3 Cultural Environment 

Environmental protection practices will be used to avoid potential adverse environmental effects with affects to 
landscaping, archaeology, management of waste construction materials. etc. Archaeological investigation revealed that 
the Highway 417 ROW has been previously disturbed and no evidence of archaeological resources has been found. 
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5.0 ANALYSIS AND EVALUATION OF ALTERNATIVES 

5.1 Alternative Planning Solutions 

All the bridge and culvert structures (excepting Culvert 1 (Site 3-734/C) and Culvert 14 (Site 3-444C)) in this study are 
essential to the operation of Highway 417 and need to be maintained in a safe condition. As a Class EA Process for Group 
‘B’ projects this study performed an assessment of the structural needs and identified the Planning Alternatives 
(Alternatives to the Undertaking). 

 The Planning Solutions included. 

Table 5.1 Planning Alternative 

Do Nothing Rehabilitate Structures Replace Structures 
Permanently Remove 

(Culverts) 

Least impact and cost. 
Maintains the existing 
conditions with no major 
intervention to improve 
the condition or to arrest 
the deterioration of 
aging bridges and 
structural culverts. Does 
not address the 
identified deficiencies 
and needs. 

Rehabilitate and 
upgrade the existing 
bridges and culverts to 
extend their service life.  

Replace the existing bridges 
and culverts based on:  

 Structural deficiencies 
(including seismic 
upgrading) 

 Hydraulic deficiencies 

 Adverse impacts to 
traffic operations 
/staging 

 Deficiencies for future 
widening  

Remove existing culverts 
and potentially divert 
water flows. Requires 
diversions of 
watercourses and the 
creation of new roadway 
crossings at other 
locations.  

   * 

NOT CARRIED FORWARD 
(with the exception 

Culvert of 13) 
CARRIED FORWARD CARRIED FORWARD 

NOT CARRIED FORWARD 
(with the exception for 

Culvert 1, 14) 

*The culverts that have been established for 40 years are essential to the drainage of Highway 417 and carry watercourses. The option 
is carried for Culvert Study No. 1 and 14, where de-commissioning the structure would not influence drainage or water flows. 

As preferred planning solutions, alternatives to rehabilitate or replace structures were selected as the most appropriate 
to address the identified transportation needs (including removal at Culvert 1). This was simply determined as a 
qualitative and narrative assessment with agreement among the study team since the alternatives were straightforward 
and simple. 

5.2 Course Screening of Preliminary Design Alternatives (Bridges) 

A list of Preliminary Design Alternatives was then developed based on the preferred/selected planning solutions for each 
structural site.  

This development of alternatives used an assessment of any conditions that were considered important in the 
decision-making process for technical feasibility. Typical instances when alternatives were determined not to be 
technically feasible included: 

• An alternative was a sub option/combination of other alternative(s) being considered; 
• The median was not wide enough to accommodate the proposed alternative; 
• An inability to widen or partially remove post-tensioned bridge decks; 

• Technical challenges relocating an existing bridge to an adjacent temporary substructure for use as a 
diversion/detour; 

• An alternative would necessitate removal of adjacent structure(s) (either beside or 
downstream/upstream), and 

• Significant reductions in vertical clearance over the travelled portion of the roadway. 

Alternatives that did not achieve the basic project requirements, were not technically feasible, and/or presented 
significant impacts to certain assessment factors were not developed for further consideration. The reports detailing the 
“long list” of alternatives accepted for the study are detailed in the individual Long List Alternative Reports located in 
Appendix M.  

5.2.1 Preliminary Design Alternatives: “Long List” to “Short List” 

The lists of preliminary design alternatives considered a number of factors. Each site was assessed further based on a 
reasoned argument approach with respect to: 

• Traffic capacity, Level of Service, Traffic Management, Operations; 
• Ability to provide Pedestrian, Cycle access during construction; 
• Safety Considerations, Highway Geometric Design; 
• Construction Cost, Construction Duration; 
• Constructability; 
• Impacts to Property Outside the Right-of-Way, and 
• Impacts to the Major Utilities, Railways (including requirements for current and future operations). 

The project team, with experts in Structural Engineering, Highway Design, Traffic, Project Management and the 
Environment, then refined the “long list”. The team developed a consensus assessment of advantages and 
disadvantages and identified critical flaws in the alternatives to recommend a “short list” of alternatives.  

The “long” list of preliminary design alternatives with the proposed “short” list was presented along with pertinent 
background information, to key stakeholders, review agencies, advisory committees and the public at PIC #1. This list 
represented all the alternatives that were considered in addition to those particular alternatives that the study team 
recommended being carried forward for detailed analysis and evaluation.  

Only after PIC #1 did the study team complete the detailed structural assessments. This final adjustment to the list 
determined whether replacement alternatives were warranted because of any structural deficiencies. 

The conclusion after this structural assessment was completed identified the following. 

• Three of the twelve (12) remaining bridge structures sites had warrants to consider replacement based 
on staging or seismic conditions: Aviation Parkway ‘Y’ Deck, and the Ramsayville EB and WB structures. 

• Nine bridge replacement alternatives were dropped from the “long list” of alternatives since all Life 
Cycle Cost (LCC) estimates exceeded the 20% criteria1 or had no active triggers with respect to seismic, 
structural condition, or staging. 

• Three of the bridge study sites identified by MTO remained as “rehabilitation only”: Cyrville Road, Innes 
Road and Walkley Road underpasses. 

                                                           
1
 Strategic Management of Ontario’s Provincial Structures specifies that if the net, present value of replacement is within 20% of the 

net, present value of rehabilitation, replacement may be chosen. 
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Each alternative on the final, adjusted “short list” was checked, the information was confirmed, including the proposed 
detours (finalized with input from the City of Ottawa Traffic/Operations staff) and updated as required. The list of 
alternatives was then provided once more for agency discussion before final evaluation. 

After this consultation, the study team conducted its evaluation of the design alternatives on the “short list”. The 
evaluation of alternatives for each site weighed:  

• Environmental factors with respect to Wetlands, Designated Areas, Fisheries, Wildlife, Species at Risk, 
Migratory birds; 

• Traffic capacity, Level of Service, Traffic Management, Operations;  
• Ability to provide Pedestrian, Cycle access during construction;  
• Safety Considerations, Highway Geometric Design;  
• Construction Cost, Construction Duration;  
• Constructability;  
• Impacts to Property Outside the Right-of-Way, and  
• Impacts to the Major Utilities, Railways (including requirements for current and future operations). 

The impacts associated with the construction stages, particularly the associated traffic impacts necessary to complete 
the rehabilitation or replacement of the existing structures, were at issue.  

Unlike new highway development undertakings involving permanent alterations to environmental conditions, the 
preliminary design alternatives of this study involved the rehabilitation or replacement of pre-existing structures. This 
study performed evaluations for structural rehabilitations involving temporary, ‘during construction’ impacts or for 
structural replacements, involving substitutions of original structures with more substantial alterations and potentially 
greater environmental impact.  

These construction stages and potential environmental impacts were considered during this study through a detailed 
analysis. Environmental impacts, whether temporary or permanent, were regarded with equal weight under the 
evaluation methodology. 

 The “long list” of alternatives for each structural site, and the respective “short list” of alternatives proposed for 
detailed analysis, are described in the following sections. 
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5.3 Bridge Preliminary Design Alternatives Carried Forward 

5.3.1 Aviation Parkway Southbound, Site 3-303  

Fourteen alternatives were considered during the initial development of alternatives for the Aviation Parkway Southbound structure. Alternatives AVI SB 1, 2, 3, 6/7, 8/9, 11 and 13/14 were not carried forward for the reasons as identified in the Long 
List Alternative Report, Appendix M. Specifically, the alternatives involved long detours that were impracticable or had geometrical constraints and property impacts. Four (4) alternatives were carried for discussion and presentation to agencies, the 
MAC and the public at PIC #1. After the initial round of public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that the replacement alternatives (yellow shading in Table 5.2) did not 
warrant being carried forward, leaving only alternatives AVI SB 4 and 5 to be carried for detailed evaluation (blue shading). The traffic staging associated with the AVI SB 4 and 5 alternatives for Aviation Parkway Southbound, are depicted in Figure 5.1 
and Figure 5.2. 

 Table 5.2 Aviation Pkwy SB, Site 3-303  

Alternative 
Identification  

Description Carried Forward  

Rehabilitation Alternatives 

AVI SB 1 Rehabilitation with a full bridge closure. Detour both Aviation Parkway SB and on-ramp traffic (from OR 174 to Highway 417 east) on the existing road network. X 

AVI SB 2 Merge Aviation Parkway SB and on-ramp traffic (from OR 174 to Highway 417 east) to one-lane and rehabilitate with single-lane staging. X (NF) 

AVI SB 3 Merge Aviation Parkway SB and on-ramp traffic (from OR 174 to Highway 417 east) to one-lane and rehabilitate with single-lane staging in quarters. X (NF) 

AVI SB 4 

Figure 5.1 

Rehabilitation with single lane staging. Detour Aviation Parkway SB or ramp traffic (OR 174 to Highway 417 east) on the existing road network. 

 SB Aviation Parkway bridge would be restricted to one-lane of traffic during construction (for approximately eight months). 

 A temporary closure of either Aviation Parkway SB or OR 174 to Highway 417E On-Ramp (Option A or Option B) would be required. 

 Traffic from the closed move would be detoured (see proposed detours) and other move would remain open. 

All lanes under SB Aviation Parkway bridge would remain open during construction. 

✓ 

AVI SB 5 

Figure 5.2 

 Rehabilitation with single lane staging. Install traffic control to manage the merge of traffic from OR 174 to Highway 417 east with the Aviation Parkway SB traffic. 

 Traffic from both Aviation Parkway SB and OR 174 to Highway 417E On-Ramp will be maintained through a signalized intersection. 

 All lanes under SB Aviation Parkway bridge would remain open during construction.  

 SB Aviation Parkway bridge would be restricted to one-lane of traffic during construction (for approximately eight months). 

OR 174 to Highway 417E On-Ramp temporarily realigned to a signalized intersection. 

Traffic from both Aviation Parkway SB and OR 174 to Highway 417E On-Ramp will be maintained through a signalized 
intersection. 

All lanes under SB Aviation Parkway bridge would remain open during construction 

 

✓ 

AVI SB 6 / AVI SB 7 Rehabilitation with widening. Two-lane staging. X (NF) 

AVI SB 8 / AVI SB 9 Install a modular bridge, divert traffic to the modular bridge and rehabilitate.  X 

Replacement Alternatives 

AVI SB 10 

Replacement of the existing bridge with a full bridge closure. Detour traffic on the existing road network. SB Aviation Parkway bridge would be closed during construction. 

 Aviation Parkway SB and OR 174 to Highway 417E On-Ramp traffic would be detoured (see proposed detours) (for approximately 14 months). 

 All lanes under SB Aviation Parkway bridge would remain open during construction. 

Ӿ 

AVI SB 11 Move the existing bridge to an adjacent temporary substructure to be used as a traffic diversion and replace the existing bridge at its current location. X (NF) 

AVI SB 12 

Replacement of existing bridge using rapid removal/replacement techniques. Details of Rapid Replacement technique to be confirmed in next study phase. 

 Short term closure of Highway 417, OR 174 and SB Aviation Parkway would be required during the rapid replacement/ demolition (Rapid replacement typically occurs over a 
weekend).  

 Temporary construction impacts at staging area sites. 

Ӿ 

AVI SB 13 / AVI SB 14 Replacement of the bridge on a new alignment. X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation  

 

  









 

 44 

5.3.2 Aviation Parkway Northbound, Site 3-304/2 

Eleven alternatives were considered during the initial development of alternatives for the Aviation Parkway Northbound Ramp structure. Alternatives AVI RAMP 1, 3/4, 5/6, 8, and 10/11 were not carried forward for the reasons as identified in the 
Long List Alternative Report, Appendix M. Specifically, the alternatives involved closures with long detours, costly modular bridges, or had geometric and structural challenges. Three (3) alternatives were carried for discussion and presentation to 
agencies, the MAC and the public at PIC #1. Following this initial round of public discussion, the results of the structural evaluation were taken into account. This identified that the replacement alternatives, AVI RAMP 7 and 9 (yellow shading in 
Table 5.3) did not warrant being carried forward, leaving only alternative AVI RAMP 2 (blue shading) to be carried. By default AVI RAMP 2 became the Technically Preferred Alternative. The one-lane staging is depicted in Figure 5.3. 

Table 5.3 Aviation Pkwy NB, Site 3-304/2 

Alternative 
Identification 

Description Carried Forward 

Rehabilitation 

AVI RAMP 1 Rehabilitation with a full bridge closure. Detour traffic on the existing road network X 

AVI RAMP 2 

Figure 5.3 

Rehabilitation with single-lane staging (reduced lane width).  

 All lanes of traffic on OR 174 WB would be maintained during construction. 

 One lane of traffic would continue to be maintained on the Aviation Parkway NB ramp during construction. 

✓ 

AVI RAMP 3 / AVI RAMP 4 
Rehabilitation with widening. Traffic staged on existing bridge (standard lane width). 

 Widening post-tension deck not feasible. 
X (NF) 

AVI RAMP 5 / AVI RAMP 6 
Install a modular bridge, divert traffic to the modular bridge and rehabilitate. 

 Alignment for modular bridge not suitable. 
X 

Replacement 

AVI RAMP 7 Replacement of the existing bridge with a full bridge closure. Detour traffic on the existing road network. Ӿ 

AVI RAMP 8 Move the existing bridge to an adjacent temporary substructure to be used as a traffic diversion and replace the existing bridge at its current location. X (NF) 

AVI RAMP 9 Replacement of existing bridge using rapid removal/replacement techniques. Ӿ 

AVI RAMP 10 / AVI 
RAMP 11 

Replacement of the bridge on a new alignment. 

 Would trigger modification or replacement of ‘Y’ deck. 
X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation  
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5.3.3 Aviation Parkway Northbound/Highway 417 Westbound “Y Deck”, Site 3-304/1 & 2 

The Aviation Parkway “Y” Bridge consists of two (2) bridges in close proximity: the East Bridge carries the northbound lane of Aviation Parkway and the West Bridge carries two lanes of the Highway 417 WB ramp. Sixteen (17) alternatives were considered during 
the initial development of alternatives for the Aviation Pkwy NB/Hwy 417 WB “Y Deck” structure. Alternatives AVI Y 1 E, 3 E/4 E 5 W, 8 W/9 W, 10 W, 11 W, 12, 15, 16 were not carried forward for the reasons as identified in the Long List Alternative Report, 
Appendix M. Specifically, these alternatives involved road closures, lengthy detours and a lack of technical feasibility. Five (5) alternatives were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. Following this initial round of 
public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that the replacement alternative AVI Y 14 (yellow shading in Table 5.4) did not warrant being carried forward, leaving only alternatives 
AVI Y 2 E, 6 W, 7 W and 13 to be carried for detailed evaluation (blue shading). The staging and configurations of the carried forward alternatives for Aviation Parkway NB/Hwy 417 WB “Y Deck” are depicted in Figure 5.4 through to Figure 5.7. 

Table 5.4 Aviation Pkwy NB/Highway 417 WB “Y Deck”, Site 3-304/1 

Alternative 
Identification 

Description Carried Forward 

EAST BRIDGE -- Site 3-304/1 Rehabilitation  

AVI Y 1 E Rehabilitation with a full bridge closure. Detour Aviation Pkwy NB ramp traffic on the existing road network. X 

AVI Y 2 E 

Figure 5.4 

Rehabilitation with single-lane staging (reduced lane width).  

 One lane of traffic would continue to be maintained on Aviation Parkway NB ramp during construction. 

 Two lanes of traffic on the Highway 417 WB Ramp would be maintained during construction. 

 Two lanes of traffic on the 417W-OR 174 On-ramp would continue to be maintained during construction. 

✓ 

AVI Y 3 E / AVI Y 4 E Rehabilitation with widening. Traffic staged on existing bridge (standard lane width). X (NF) 

WEST BRIDGE -- Site 3-304/1 Rehabilitation  

AVI Y 5 W Rehabilitation with a full bridge closure. Detour Highway 417 WB on the existing road network. X 

AVI Y 6 W 

Figure 5.5 

Rehabilitation with single-lane staging on Highway 417 WB. 

 Highway 417 WB Ramp would be restricted to one-lane of traffic during construction (for approximately eight months). 

 One lane of traffic on the Aviation Parkway NB ramp would continue to be maintained. 

 Two lanes of traffic on 417W-OR 174 On-ramp would continue to be maintained during construction. 

✓ 

AVI Y 7 W 

Figure 5.6 

Off-peak rehabilitation with single-lane staging on Highway 417 WB. Traffic restored to two-lanes during peak hours.  

 Highway 417 WB Ramp would be restricted to one-lane of traffic during off-peak times (nights and weekends) (for approximately 10 months). 

 Highway 417 WB Ramp would be open to two-lanes of traffic during peak hours.  

 One lane of traffic on the Aviation Parkway NB ramp would continue to be maintained. 

 Two lanes of traffic on 417W-OR 174 On-ramp would continue to be maintained during construction. 

✓ 

AVI Y 8 W / AVI Y 9 W Rehabilitation with widening. Two-lane staging. X (NF) 

AVI Y 10 W Use the east bridge as a two-lane diversion for the WB Ramp and rehabilitate the west bridge. NB traffic would be detoured or diverted to a modular bridge.  X 

AVI Y 11 W Install a modular bridge, divert traffic to the modular bridge and rehabilitate. X 

Replacement 

AVI Y 12 Move the existing bridge to an adjacent temporary substructure to be used as a traffic diversion and replace the existing bridge at its current location. X (NF) 

AVI Y 13 

Figure 5.7 

Replacement of existing bridge using rapid removal/replacement techniques. 

 Details of Rapid Replacement technique to be confirmed in next study phase. 

 Short term closure of Highway 417 WB ramp, Aviation Parkway NB ramp, and 417W-OR 174 On-ramp would be necessary during the rapid replacement/demolition (Rapid replacement 
typically occurs over a weekend).  

 Depending on the rapid lift staging location, a rapid replacement of the west bridge may require replacement of the east bridge.  

 The need to replace the East Bridge will be confirmed in the next study phase. 

 Temporary construction impacts at staging area sites. 

✓ 

AVI Y 14 Replacement of the bridge on a new inside alignment. Ӿ 

AVI Y 15 Replacement of the bridge on a new outside alignment. X 

AVI Y 16 Replacement with a full bridge closure. Detour Highway 417 WB and Aviation Pkwy NB traffic on the existing road network. X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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5.3.4 Cyrville Road Underpass, Site 3-314 

Five alternatives were considered during the initial development of alternatives for the Cyrville Road structure, Site 3-314. Note that this structure was identified by MTO for “rehabilitation only“. Alternatives CYR 1 and CYR 4 were not carried forward 
for reasons of impacts to pedestrian and cyclist access (CYR 1) and feasibility (CYR 4) as identified in the Long List Alternative Report, Appendix M. Three (3) alternatives were carried for discussion and presentation to agencies, the MAC and the public 
at PIC #1.  

The detour options for CYR 2 and CYR 5 are depicted in Figure 5.8 and Figure 5.9 respectively. As well, the staging for CYR 2, 3, and 5 is depicted in Figure 5.10 to Figure 5.12. 

Table 5.5 Cyrville Rd, Site 3-314 

Alternative Identification Description Carried Forward  

Rehabilitation 

CYR 1 Rehabilitation with a full bridge closure. Detour all traffic on the existing road network. X 

CYR 2 

Figure 5.10  

Rehabilitation with a full bridge closure to vehicular traffic.  

 Traffic would be detoured on the existing road network for approximately eight months. 

 During construction pedestrian and cycling usage maintained on the bridge.  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

✓ 

CYR 3 

Figure 5.11 

Rehabilitation with one-lane staging.  

 One lane, two-way traffic on Cyrville Road would be maintained using temporary traffic signals (for approximately eight months). 

 Significant queueing would be expected at the temporary traffic signals. 

 Pedestrian access would be maintained on one side of the bridge during construction.  

 Cyclist would merge with vehicle traffic or dismounted riders could cross with pedestrians during construction. 

 Commercial entrance (east side) partially closed during construction. 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

✓ 

CYR 4 Rehabilitation with major widening. Two-lane staging.  X (NF) 

CYR 5 

Figure 5.12 

Rehabilitation with a full directional closure. Detour one direction of traffic on the existing road network.  

 Single-lane staging during construction duration. one lane, one-way westbound traffic on Cyrville Road would be maintained. (for approximately eight months) 

 Eastbound traffic would be detoured at Star Top Road. 

 The section of Cyrville Road from Star Top Road to the bridge in the eastbound direction would be open to local traffic only. 

✓* 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”  

*Originally CYR 5 was screened out. After consultation with City of Ottawa Traffic Operations staff, the alternative was added back to the shortlist and redefined as “One lane rehabilitation with one-way westbound traffic and detouring 
eastbound traffic for the duration of construction”. 
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Detour for Cyrville Road alternative CYR 2 

Eastbound and Westbound  

(1.9 km) 

Figure 5.8 Cyrville Rd, Detour Option, CYR 2 
 

Detour for Cyrville Road alternative CYR 5 

Eastbound Only  

(1.9 km) 

Figure 5.9 Cyrville Rd, Detour Option, CYR 5 

 

  

Bridge Closure (Eastbound Only) 

Westbound Traffic 

Eastbound Traffic 
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5.3.5 Innes Road Underpass, Site 3-305 

Seven alternatives were considered during the initial development of alternatives for the Innes Road structure, Site 3-305. Note that this structure was identified by MTO for “rehabilitation only “. Alternatives INN 1, 2, 5, 6, and 7 were not carried 
forward for the reasons as identified in the Long List Alternative Report, Appendix M, in particular: closure or partial closure of this major east-west route, operational problems with the outer off-ramp terminals, or the necessity for temporary traffic 
signals. Two (2) alternatives were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. The detours for INN 3 and 4 options are depicted in Figure 5.13 to Figure 5.16 and staging is depicted in Figure 5.17 and 
Figure 5.18. 

 

Table 5.6 Innes Rd, Site 3-305 

Alternative 
Identification 

 Description Carried Forward 

Rehabilitation 

INN 1 Rehabilitation with a full bridge closure. Detour all traffic on the existing road network. X 

INN 2 Rehabilitation with directional closure. Close one direction (rehabilitate closed direction) while retaining one-way traffic in other direction.  X 

INN 3 

Figure 5.17 

Rehabilitation with one-lane staging in each direction (inside/outside). Completed in two stages. Pedestrian access maintained on at least one side during construction. 

 One lane of traffic (motorists and cyclists) per direction on Innes Road except two-lanes WB in Stage 2A and Stage 2B would be maintained during construction. 

 Pedestrian access would only be maintained on one side of the bridge in Stages 2A and 2B.  

 Highway 417 EB On-ramp closed in Stage 2A (for approximately four months) (See proposed detours). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

✓ 

INN 4 

Figure 5.18 

Rehabilitation with two-lane staging in each direction (most stages retain two lanes per direction). Completed in two stages. Pedestrian access maintained on at least one side 
during construction. 

 Two lanes of traffic (motorists and cyclists) per direction continue to be maintained on Innes Road in Stage 1, Stage 2, and Stage 3. 

 One lane of traffic (motorists and cyclists) per direction would be maintained on Innes Road in Stage 4. 

 Pedestrian access would only be maintained on one side of the bridge in Stages 2 and 3.  

 Highway 417 EB On-ramp closed (for approximately three months) in Stage 2 (See proposed detours). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction 

✓ 

INN 5 
Rehabilitation with one-lane staging in each direction (half/half). Pedestrian access maintained on at least one side during construction. 

 Significant lateral shift moving lanes to opposite side of bridge during stages 
X 

INN 6 
Rehabilitation with major widening. Two-lane staging in each direction. 

 Required widening of post tension deck not feasible 
X (NF) 

INN 7 
Rehabilitation with one-lane staging and temporary signalization.  

 Signalization would severely hamper traffic flow 
X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible” 
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Detours for Innes Road alternative INN 3, Stage 2A  and INN 4, Stage 2 

W/E-417E On-Ramps 

 (3.8 km)  

Figure 5.13 Innes Rd, Detour Option 1 

(7.3 km) 

Figure 5.14 Innes Rd, Detour Option 2 

 

(4.9 km)  

Figure 5.15 Innes Rd, Detour Option 3 

 

 (8.5 km)  

Figure 5.16 Innes Rd, Detour Option 4 
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5.3.6 Green’s Creek, Eastbound Site 3-311/1 and Westbound Site 3-311/2 

The Green’s Creek site consists of two (2) bridges in close proximity: the bridge on the east carries the WB lanes of Hwy 417 and the bridge on the west carries the EB lanes. Twenty-three (23) alternatives were considered during the initial 
development of alternatives for the Green’s Creek EB and WB Sites. Alternatives GRE 3 W, 4/5, 6/7, 8/9/10, 11, 12/13 ,14, 18/19, 20 and 21/ 22/23 were not carried forward given the additional construction cost, need for in-water work, the use of 
modular temporary bridges, median crossovers and impacts to Innes Road ramps as summarized in the Long List Alternative Report, Appendix M. Six (6) alternatives were carried for discussion and presentation to agencies, the MAC and the public at 
PIC #1. Following this initial round of public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that the two (2) replacement alternatives GRE 16 and GRE 17 (yellow shading in 
Table 5.7) did not warrant being carried forward, leaving only alternatives GRE 1 E, 2 E, 1 W and 2 W to be carried forward for detailed evaluation (blue shading). Detours for Stage 2 of alternative GRE 1 E are depicted in Figure 5.19 and Figure 5.20. 
The staging and ramp closures/openings for the carried forward alternatives are depicted in Figure 5.21 through to Figure 5.24. 

Table 5.7 Green’s Creek EB Site 3-311/1 & WB Site 3-311/2 

Alternative Identification Description 
Carried 

Forward  

 EASTBOUND BRIDGE Rehabilitation 

GRE 1 E 

Figure 5.21 

Rehabilitation with two-lane staging. Full closure of Innes Road on-ramps (Innes Road west to Highway 417 E during Stage 1; Innes Road east to Highway 417 EB for the duration of construction).  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

 Innes E-417 E On-Ramp would be closed for the duration of construction (for approximately eight months).  

 Innes W-417 E On-Ramp would be closed in Stage 2 (for approximately four months). 

✓ 

GRE 2 E 

Figure 5.22 

Rehabilitation with two-lane staging. Ramps open for construction duration.  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

 Innes W-417 E On-Ramp and Innes E-417E On-Ramp would be open for the duration of construction. 

✓ 

WESTBOUND BRIDGE Rehabilitation  

GRE 1 W 

Figure 5.23 

Rehabilitation with two-lane staging (no widening and reduced shoulder width; 9.15m).  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

 Narrow shoulders necessitate speed reduction on Highway 417. 

✓ 

GRE 2 W 

Figure 5.24 
Rehabilitation and minor widening with two-lane staging (reduced shoulder width; 9.25m). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 
✓ 

GRE 3 W Rehabilitation and widening (1 girder) with two-lane staging (standard shoulder width; 9.5m). X 

BOTH SITES Rehabilitation  

GRE 4 / GRE 5 Rehabilitate and widen one of the bridges to the median. Use a 2-lane median crossover to divert traffic and rehabilitate the bridge in the opposite direction. X 

GRE 6 / GRE 7 Install two, two-lane modular bridges in median, divert traffic to the modular bridges and rehabilitate. GRE-7 uses one modular between the two sites.  X (NF) 

GRE 8 / GRE 9 / GRE 10 Install one, two-lane modular bridge in the median, using crossovers/diversions, divert traffic and rehabilitate the vacant bridge. Repeat for other direction.  X 

GRE 11 Install two, two-lane modular bridges to the outside, divert traffic to the modular bridges and rehabilitate. X 

GRE 12 / GRE 13 Install two, two-lane modular bridges (one outside/one inside), divert traffic to the modular bridges and rehabilitate. X 

GRE 14 
Install a three-lane modular bridge in the median with crossovers for both directions. Divert traffic to the modular bridge (daily provide two-lanes in peak direction, one-lane non-peak direction) and 
rehabilitate the bridges.  

X 

Replacement  

GRE 15 Move the existing bridges to adjacent temporary substructures to be used as traffic diversions and replace the existing bridges at current locations. X (NF) 

GRE 16 Replacement of existing bridges using rapid removal/replacement techniques. Ӿ 

GRE 17 Replace bridges on existing alignments with two-lane staging at each.  Ӿ 

GRE 18 / GRE 19 
Construct one new bridge on a new median alignment. Divert the opposing traffic via a crossover to the new bridge and rehabilitate the vacant bridge. Construct a new roadway alignment to route 
traffic to the new bridge and remove the existing bridge.  

X 

GRE 20 Replacement of both bridges on new alignments (in the median). X (NF) 

GRE 21 / GRE 22 / GRE 23 Replacement of both bridges on new alignments (two outside or one inside/one outside).  X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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Detours for Green’s Creek alternative  GRE 1 E Stage 2 

W-417W On-Ramp 

 (2.4 km)  

Figure 5.19 Green’s Crk Bridges, Detour Option 1 

(3.8 km) 

Figure 5.20 Green’s Crk Bridges, Detour Option 2  
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5.3.7 Green’s Creek Off-Ramp, Site 3-310 

The Green’s Creek Off-Ramp site had thirteen (13) alternatives considered during the initial development of alternatives. Alternatives GRE RAMP 1, 3/4, 5/6, 7/8, 10, 11, and 12/13 were not carried forward for the reasons as identified in the 
respective Long List Alternative Report, Appendix M primarily due to cost and closure considerations. Two (2) alternatives were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. Following this initial round of 
public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that the one (1) replacement alternative GRE RAMP 9 (yellow shading in Table 5.8) did not warrant consideration, leaving 
only alternative GRE RAMP 2 as the remaining alternative. In the absence of other alternatives, GRE RAMP 2 defaults to the TPA. The staging is depicted in Figure 5.25. 

Table 5.8 Green’s Creek WB Off Ramp, Site 3-310 

Alternative 
Identification 

Description Carried Forward 

Rehabilitation  

GRE RAMP 1 Rehabilitation with a full bridge closure. Traffic detoured on existing road network. X 

GRE RAMP 2 

Figure 5.25 

Rehabilitation with one-lane staging. 

 One lane of ramp traffic would continue to be maintained during construction. 

 The turning lanes at the ramp terminal would be shortened during construction. 

✓ 

GRE RAMP 3 / GRE 
RAMP 4 

Rehabilitation with widening (1 girder).  X 

GRE RAMP 5 / GRE 
RAMP 6 

Install modular bridge, divert traffic and rehabilitate. X 

Replacement  

GRE RAMP 7 / GRE 
RAMP 8 

Install a modular bridge, divert traffic to the modular bridge and replace bridge on existing alignment. 
X 

GRE RAMP 9 Replacement with one-lane staging. Ӿ 

GRE RAMP 10 Move the existing bridge to an adjacent temporary substructure to be used as a traffic diversion and replace the existing bridge at its current location. X 

GRE RAMP 11 Replacement of existing bridge using rapid removal/replacement techniques. X 

GRE RAMP 12 / GRE 
RAMP 13 

Replacement of the bridge on a new alignment.  
X 

Legend : ✓ Carried forward            X Not carried forward            Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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5.3.8 CPR Overhead, Eastbound Sites 3-302/1 and Westbound Site 3-302/2 

The CPR Overhead EB and WB structures had twenty (20) alternatives considered during the “long” list development of alternatives. Three (3) rehabilitation alternatives (one EB and two WB) and one (1) replacement alternative (CPR 11) were initially 
carried forward (Long List Alternative Report, Appendix M). Alternatives not carried further involved modular bridges or replacements with prohibitive costs. The four (4) alternatives were carried for discussion and presentation to agencies, the MAC 
and the public at PIC #1. Following this initial round of public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that the one (1) replacement alternative CPR 11 (yellow shading in 
Table 5.9) did not warrant consideration, leaving only alternatives CPR 1 E, CPR 1 W and CPR 2 W as the remaining alternatives. In the absence of other alternatives for the EB structure, CPR 1 E defaulted as the TPA. Alternatives CPR 1 W and 2 W 
were carried forward for detailed analysis. The staging for the carried forward alternatives are depicted in Figure 5.26 through to Figure 5.27. 

Table 5.9 CPR Overhead EB Sites 3-302/1 & WB Site 3-302/2 

Alternative 
Identification 

Description Carried Forward  

EASTBOUND BRIDGE Rehabilitation 

CPR 1 E 

Figure 5.26 

Rehabilitation with two-lane staging. 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 The Innes Road W-417 E On-Ramp would be shortened during construction. 

 CNR/VIA rail operations would be maintained during construction.  

 NCC access/pedestrian access would be maintained during construction. 

✓ 

WESTBOUND BRIDGE Rehabilitation  

CPR 1 W 

Figure 5.27 

Rehabilitation with two-lane staging (no widening and reduced shoulder width; 9.145m).  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 Narrow shoulders necessitate a speed reduction on Highway 417. 

 The Innes Road 417 E-EW Off-Ramp would be shortened during construction. 

 CNR/VIA rail operations would be maintained during construction. 

 NCC access/pedestrian access would be maintained during construction. 

✓ 

CPR 2 W 

Figure 5.28 

Rehabilitation and minor widening with two-lane staging (reduced shoulder width; 9.25m). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 The Innes Road 417 E-EW Off-Ramp would be shortened during construction. 

 CNR/VIA rail operations would be maintained during construction. 

 NCC access/pedestrian access would be maintained during construction. 

✓ 

CPR 3 W Rehabilitation and widening (1 girder) with two-lane staging (standard shoulder width; 9.5m). X 

BOTH BRIDGES Rehabilitation  

CPR 4 /CPR 5 Rehabilitate and widen one of the bridges to the median. Use a two-lane median crossover to divert traffic and rehabilitate the bridge in the opposite direction.  X 

CPR 6 Install two, two-lane modular bridges to the inside. Divert traffic to the modular bridges and rehabilitate.  X (NF) 

CPR 7 Install a two-lane modular bridge in the median. Rehabilitate the bridges consecutively using two-lane crossovers to divert the traffic to the modular bridge.  X 

CPR 8 / CPR 9 / CPR 10 Install two, two-lane modular bridges, divert traffic to the modular bridges and rehabilitate.  X 

Replacement 

CPR 11 Replacement on existing alignment with two-lane staging.  Ӿ 

CPR 12 Move the existing bridges to adjacent temporary substructures to be used as traffic diversions and replace the existing bridges at current locations. X (NF) 

CPR 13 Replacement of existing bridges using rapid removal/replacement techniques. X 

CPR 14 / CPR 15 
Construct one new bridge on a new median alignment. Divert the opposing traffic via a crossover to the new bridge and rehabilitate the vacant bridge. Construct a new roadway alignment 
to route traffic to the new bridge and remove the existing bridge. 

X 

CPR 16 / CPR 17 CPR 18 / 
CPR 19 

Replacement of both bridges on new alignments. X 

OTHER  

CPR-20 Remove and abandon the existing overpasses. X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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5.3.9 Walkley Road Underpass, Site 3-306 

Seven alternatives were considered during the initial development of alternatives for the Walkley Road Bridge, Site 3-306. Note that this structure was identified by MTO for “rehabilitation only”. Alternatives WAL 1, 2, 5, 6, and 7 were not carried 
forward for the reasons as identified in the Long List Alternative Report, Appendix M. Largely, the discarded alternatives involved closure or partial closure of the major east-west route, closure of inner loop on-ramps and potential operational 
problems associated with the need for temporary traffic signals. Two (2) alternatives were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. WAL 3 and 4 alternatives were carried for detailed analysis. The detour 
options for these alternatives are depicted in Figure 5.29 to Figure 5.34. As well, the staging is depicted in Figure 5.35 and Figure 5.36. 

Table 5.10 Walkley Rd, Site 3-306 

Alternative 
Identification 

Description Carried Forward  

 Rehabilitation  

WAL 1 Rehabilitation with a full bridge closure. Detour all traffic on the existing road network. X 

WAL 2 Rehabilitation with directional closure. Close one direction (rehabilitate closed direction) while retaining one-way traffic in other direction.  X 

WAL 3 

Figure 5.35 

Rehabilitation with one-lane staging in each direction (inside/outside).  Completed in two stages. Pedestrian access maintained on at least one side during construction. 

 One lane of traffic (motorists and cyclists) per direction on Walkley Road except two-lanes EB in Stage 2A and two-lanes WB in Stage 2B would be maintained during construction. 

 Pedestrian access would only be maintained on one side of the bridge in Stages 2A and 2B.  

 Highway 417 EB On-ramp closed in Stage 2A (for approximately 4 months) and Highway 417 WB On-ramp closed in Stage 2B (for approximately four months) (See proposed 
detours). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

✓ 

WAL 4 

Figure 5.36 

Rehabilitation with two-lane staging in each direction (most stages retain two lanes per direction). Completed in four stages. Pedestrian access maintained on at least one side during 
construction. 

 Two lanes of traffic (motorists and cyclists) per direction on Walkley Road except one-lane WB in Stage 2 and one-lane EB in Stage 3 would be maintained during construction. 

 Pedestrian access would only be maintained on one side of the bridge in Stages 2 and 3.  

 Highway 417 EB On-ramp closed in Stage 2 (for approximately three months) and Highway 417 WB On-ramp closed in Stage 3 (for approximately three months) (See proposed 
detours). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction  

✓ 

WAL 5 Rehabilitation with one-lane staging in each direction (half/half). Pedestrian access maintained on at least one side during construction. X 

WAL 6 Rehabilitation with major widening. Two-lane staging in each direction. X (NF) 

WAL 7 Rehabilitation with one-lane staging and temporary signalization.  X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible” 
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Detours for Walkley Road alternative WAL 3 Stage 2A and WAL 4 Stage 2 

E-417E On-Ramp 

Detours for Walkley Road alternative WAL 3 Stage 2B and WAL 4 Stage 3 

W-417W On-Ramps 

 (3.9 km)  

Figure 5.29 Walkley Rd, Detour Option 1 

(3.8 km)  

Figure 5.30 Walkley Rd, Detour Option 1 

(4.8 km) 

Figure 5.31 Walkley Rd, Detour Option 2 

 (6.9 km) 

Figure 5.32 Walkley Rd, Detour Option 2 

 (4.9 km)  

Figure 5.33 Walkley Rd, Detour Option 3 

 (6.9 km)  

Figure 5.34 Walkley Rd, Detour Option 4 
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5.3.10 CNR Overhead, Eastbound Site 3-301/1 and Westbound Site 3-301/2 

The CNR Overhead EB and WB structures had twenty-two (22) alternatives considered during the “long list” development of alternatives. Two (2) rehabilitation alternatives (CNR 1 E and CNR 1 W) with one (1) replacement alternative (CNR 14) were 
initially carried forward (Long List Alternative Report, Appendix M). Alternatives not carried forward further involved modular bridges, crossovers, undesirable widening to the outside or replacements with prohibitive costs. The three (3) alternatives 
were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. Following this initial round of public discussion, the results of the structural evaluation were taken into account. This subsequent consideration identified that 
the one (1) replacement alternative CNR 14 (yellow shading in Table 5.11) did not warrant consideration, leaving only alternatives CNR 1 E and CNR 1 W as the remaining alternatives (blue shadings). Since there was only one (1) alternative for each 
structure, CNR 1 E and CNR 1 W were carried forward as the Technically Preferred Alternatives (TPA). The staging is depicted in Figure 5.37 and Figure 5.38. 

Table 5.11 CNR Overhead EB Site 3-301/1 & WB Site 3-301/2 

Alternative 
Identification 

Description Carried Forward  

EASTBOUND BRIDGE Rehabilitation  

CNR 1 E 

Figure 5.37 

Rehabilitation with widening to inside (2 girders) with two-lane staging. 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 Walkley Road W-417 E On-Ramp would be shortened during construction. 

 CNR/VIA rail operations would be maintained during construction.  

 Provision of the existing farm access during construction will be considered and mitigated.  

 The widened bridge would accommodate the future Highway 417 six-laning.  

✓ 

CNR 2 E Rehabilitation with widening to outside (two girders) with two-lane staging. X 

WESTBOUIND BRIDGE Rehabilitation  

CNR 1 W 

Figure 5.38 

Rehabilitation with widening to inside (two or three girders) with two-lane staging. 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction. 

 CNR/VIA rail operations would be maintained during construction.  

 Provision of the existing farm access during construction will be considered and mitigated.  

 The widened bridge would accommodate the future Highway 417 six-laning. 

✓ 

CNR 2 W Rehabilitation with widening to outside (two or three girders) with two-lane staging. X 

BOTH BRIDGES Rehabilitation  

CNR 3 / CNR 4 Rehabilitate and widen one of the bridges to the median. Use a two-lane median crossover to divert traffic and rehabilitate the bridge in the opposite direction. X 

CNR 5 / CNR 6 Install two, two-lane modular bridges to the median, divert traffic to the modular bridges and rehabilitate. CNR-6 uses one modular bridge between the two sites. X 

CNR 7 / CNR 8 / CNR 9 Install one two-lane modular bridge in the median, using crossovers/diversions, divert traffic and rehabilitate the vacant bridge. Repeat for other direction. X 

CNR 10 / CNR 11 / CNR 12 Install two, two-lane modular bridges (two outside, or one inside median/one outside), divert traffic to the modular bridges and rehabilitate.  X 

CNR 13 
Install a three-lane modular bridge in the median with crossovers for both directions. Divert traffic to the modular bridge (daily provide two-lanes in peak direction, one-lane non-peak 
direction) and rehabilitate the bridges. 

X 

Replacement 

CNR-14 Replacement of both bridges on existing alignment with two-lane staging. Ӿ 

CNR-15 Move the existing bridges to adjacent temporary substructures to be used as traffic diversions and replace the existing bridges at current locations. X (NF) 

CNR 16 Replacement of existing bridges using rapid removal/replacement techniques. X 

CNR 17 / CNR 18 
Construct one new bridge on a new median alignment. Divert the opposing traffic via a crossover to the new bridge and rehabilitate/widen the vacant bridge. Construct a new roadway 
alignment to route traffic to the new bridge and remove the existing bridge.  

X 

CNR 19 Replacement of both bridges on new median alignments. ✓ 

CNR 20 Replacement of both bridges on new outside alignments. X 

CNR 21 / CNR 22 Replacement of both bridges on new alignments (one median, one outside). X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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5.3.11 Ramsayville Road Eastbound Site 3-265/1 and Westbound Site 3-265/2 

The Ramsayville Road EB and WB structures had twenty-three (23) alternatives considered during the “long list” development of alternatives; thirteen (13) rehabilitation alternatives and ten (10) replacement alternatives. These were considered in 
the Long List Alternative Report, Appendix M. Alternatives not carried forward involved multiple modular bridges, crossovers, undesirable widening to the outside, long detours, longer construction duration or prohibitive costs. Six (6) alternatives 
were carried for discussion and presentation to agencies, the MAC and the public at PIC #1. Following this initial round of public discussion, comments were received that the alternatives with property impacts to the outside were avoidable and 
unnecessary. Two (2) options, RAM 10 which identified temporary impacts to property outside the ROW, and RAM 18, with new structures and alignments to the outside of the highway were not carried forward for final evaluation (yellow shading in 
Table 5.12). The four (4) remaining alternatives (blue shadings) were carried for detailed analysis. The alternatives with their staged construction, modular bridges and median alignment are depicted in Figure 5.39 through to Figure 5.44. 

Table 5.12 Ramsayville Rd EB Site 3-265/1 & WB Site 3-265/2 

Alternative 
Identification 

Description Carried Forward 

Rehabilitation (with two lanes per direction unless noted)  

RAM 1 Rehabilitation with one-lane staging. Only one-lane of freeway traffic per direction. X 

RAM 2 

Figure 5.39 

Figure 5.43 

Rehabilitation with widening (four girder widening EB, three girder widening WB). Traffic staged on the existing bridges. 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 Ramsayville Road traffic and pedestrian/cycle access would be maintained during construction.  

 Details of widening (inside, outside, split) to be confirmed in next study phase. 

 The widened bridge would accommodate the future Highway 417 six laning, when required.  

✓ 

RAM 3/RAM 4 

Rehabilitate and widen one bridge, use a median crossover to rehabilitate the bridge in the opposite direction.  

 High construction costs.  

 Extensive cross-over requirements including providing median drainage. 

 Requirements to overbuild the widened bridge to allow two directions of traffic to run adjacent to one another to address foundations issues. 

 Longer construction duration. 

X 

RAM 5/RAM 6 

Figure 5.40 

Figure 5.44 

Install two modular bridges in the median, divert traffic to modular bridges and rehabilitate/replace. (RAM 6 uses one modular bridge between the two sites and was not 
carried forward). 

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 Ramsayville Road traffic and pedestrian/cycle access would be maintained during construction.  

✓ 

RAM 7/RAM 8 

Install a modular bridge in the median, divert traffic to the modular bridge and rehabilitate one bridge. Use a median crossover to rehabilitate the bridge in the opposite 
direction.  

 Additional construction costs.  

 Longer crossover detours. 

 Provision of median drainage. 

 Resulted in longer construction duration. 

X 

RAM 9 

Install a center median modular bridge and use crossovers to divert traffic and rehabilitate the bridges (consecutively). 

 Additional construction costs.  

 Longer crossover detours. 

 Provision of median drainage. 

 Resulted in longer construction duration. 

X 

RAM 10 Install two modular bridges to the outside, divert traffic to modular bridges and rehabilitate/replace. Ӿ 

RAM 11/RAM 12 Install one modular bridge to the outside and one modular bridge on the median side, divert traffic to modular bridges and rehabilitate. X 

RAM 13 

Install a three-lane modular bridge in the median with cross overs for both directions. Divert traffic to the modular bridge (daily provide two-lanes in peak direction, one-lane 
non-peak direction) and rehabilitate the bridges. 

 

 

X 
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Table 5.12 Ramsayville Rd EB Site 3-265/1 & WB Site 3-265/2 

Alternative 
Identification 

Description Carried Forward 

Replacement 

RAM 14 

Figure 5.41 

Figure 5.45 

Replace the existing bridges using rapid removal/replacement techniques. 

 Details of Rapid Replacement technique to be confirmed in next study phase. 

 Short-term closure of Highway 417 and Ramsayville Road would be necessary during the rapid replacement/demolition (Rapid replacement typically occurs over a 
weekend).  

 Pedestrian/cycle access closed during rapid replacement/demolition.  

 Temporary construction impacts at staging area sites.  

✓ 

RAM 15/RAM 16 Replace one bridge on a new alignment in the median and use a median crossover to the new bridge to rehabilitate the bridge in the opposite direction. X 

RAM 17 

Figure 5.42 

Figure 5.46 

Replacement of EB and WB bridges on new alignments in the median.  

 Two lanes of traffic per direction on Highway 417 would continue to be maintained during construction.  

 Ramsayville Road traffic and pedestrian/cycle access would be maintained during construction.  

 The existing Highway 417 alignments would be abandoned. 

✓ 

RAM 18 Replacement of EB and WB bridges on new alignments to the outside. Ӿ 

RAM 19/RAM 20 Replacement of one bridge on new alignment to the outside and one bridge to the median side on new alignment.  X 

RAM 21 
Replace EB bridge on a new alignment in median. Use a median crossover to the new bridge to rehabilitate the WB bridge. When WB bridge needs to be replaced in the future, 
construct a new EB bridge (on existing EB alignment) and convert the EB bridge to the WB bridge.  

X 

RAM 22 Construct a new underpass for Ramsayville Road at a new location. Abandon existing overpasses.  X 

Other  

RAM 23 Remove and abandon existing overpasses.  X 

Legend : ✓ Carried forward            X Not carried forward            NF: Alternative subsequently deemed “not feasible”             Ӿ Not Carried beyond PIC #1 as subsequently concluded from structural evaluation 
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Figure 5.47 Evaluation Components Categories 

5.4 Bridge Evaluation Methodology 

The “Short List” of the preliminary design alternatives was analysed using the “Weighted Additive Method”, described as 
the Multi Attribute Trade-off System (MATS).  

The evaluation of “short-listed” Alternatives was undertaken quantitatively to identify the magnitude of adverse effects 
associated with temporary construction impacts and the cost of each alternative solution (see Appendix K, Bridge 
Evaluation and Assessment Report). The fundamental components under the evaluation process included: 

 the environment component (natural, socio-economic and cultural factors); 

 the transportation component (effects on traffic and transit, constructability and safety factors), and  

 cost components (capital and life cycle costs).  

This initial grouping of the original component categories (see Figure 5.47) allowed the generation of evaluation criteria 
relative to study-specific engineering and environmental concerns. The component categories were classified into two 
(2) further sub-levels. These levels included factors and sub-factor groups (to be utilised for further sensitivity testing).  

The final step was to provide for identifiable effects relative to the sub-factors. The sub-factors were assigned a set of 
criteria and/or indicators (Table 5.13). For example, consider the “Traffic and Transit” factor. One of the assigned 
sub-factors, “Emergency Detours” required the criteria, “Impacts to Detour Routes” to be evaluated with a unit of 
measure, in this case, the number of weeks of out-of-way travel. Thus, for all alternatives being carried forward for a 
particular structure, the sub-factors assigned to the “Traffic and Transit” factor would have criteria or indicators with 
measureable units distinguishing the merit of each alternative. In this way, alternatives being carried forward had a set 
of evaluation criteria to distinguish the relative merits of all alternatives using equivalent measures. 

The measured effect of each criterion/indicator was defined to ensure the significance was recognized in the evaluation 
process (Table 5.13). The sub-factors and their measurable criteria/indicators were developed from a long list created by 
members of the Study Team with varying experience under differing professional disciplines with respect to the 
environment and/or highway engineering.  

When there were no recognizable measures or no measurable differences between sub-factor criteria of the design 
alternatives being evaluated for a particular structure, it was agreed the sub-factor would not be carried further under 
the evaluation process.  

5.4.1 Weighting of Criteria 

Applying the “Weighted Additive Method”, weights were assigned initially to the components (i.e. Environment), then 
apportioned further to their corresponding factors (i.e. Natural Environment, Socio-Economic Environment), then 
sub-factors (Fish, Water, etc.). This eliminated the potential for skewing the results with a large number of sub-factors or 
criteria under one particular component.  

The assignment of weights in this fashion defined a hierarchy of importance for each group of alternatives being 
evaluated for each rehabilitation or replacement.  

The Study Team, consisting of MTO staff and MP staff who completed the weighting exercise, provided their individual, 
independent perspectives regarding the relative importance of categories at each structure. Members of the Study 
Team assigned their individual percentage weights to each evaluation component. This was then followed in a sequence 
of allocation to the corresponding factors, sub-factors and criteria/indicators based on their judgement of the relative 
importance of each.

COMPONENT 

ENVIRONMENT 

FACTOR 

Natural Environment 

SUBFACTOR 

Fish 

Water 

Wildlife & Vegetation 

SocioEconomic 
Environment 

Agricultural 

Contaminated Sites 

Residential 

Commercial 

Social & Recreational 

Cultural Environment Culvtural Environment 

TRANSPORTATION 

Traffic & Transit 

Highway 417 Impacts 

Municipal Rd Impacts 

Emergency Detours 

Transit/Emergency 
Services 

Active Transportation 

Constructability Constructability 

Safety 

Main Rd Design 

Vulnerable Users 

COST Capital 

Life Cycle Costing 
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Table 5.13 Evaluation Components Criteria and Indicators 

FACTOR SUB-FACTOR CRITERIA/INDICATOR Key-Measure 

ENVIRONMENTAL COMPONENT 

NATURAL ENVIRONMENT Fish • Alteration of fish habitat • m2  

 Water • Impacts to surface water or drainage • m2 of permanent change to impervious area 

• Alteration to erosion prone areas • m2 (area disturbed) 

 Vegetation and Wildlife • Impacts to wildlife or wildlife habitat • m2 (habitat impacted) 

SOCIO-ECONOMIC Agriculture • Permanent Property Requirements • m2 of properties 

• Temporary property requirements • m2 of properties 

• Farm access disruption • # of farm access movements disrupted 

 Contaminated Sites • Disruption of Contaminated Area • m2 (area disturbed) 

 Residential • Permanent Property Requirements • m2 of properties 

  • Temporary property requirements • m2 of properties 

  • Noise impacts from night work • # of nights that night work is required 

 Commercial • Permanent Property Requirements • m2 of properties 

  • Temporary property requirements • m2 of properties 

  • Impacts to entrances • # of entrances 

 Social/Recreation • Green Belt Impacts • m2 

  • Temporary impacts to recreational trail • # weeks disrupted 

  • Permanent Impacts to recreation lands • m2 

  • Temporary Impacts to recreation lands • m2 

CULTURAL ENVIRONMENT Cultural Environment • Potential to impacts archaeological resources • m2 of potential significance 

TRANSPORTATION COMPONENT 

TRAFFIC AND TRANSIT OPERATIONS Highway 417 Impacts • Disruption to Highway 417 traffic (mainline and ramp) • Vehicle-hours (sum of delay during peak hours for duration of construction) 

  • Closes Highway 417 facility for a weekend • Yes/No 

  • Closures to Highway 417 (on and off ramp) • a.m. and p.m. peak volumes multiplied by the number of weeks of ramp 
closures (sum of all ramps) 

 Municipal Road Impacts • Disruption to out-of-way traffic • Distance in km for out-of-way traffic (sum of both directions) 

  • Disruptions to network traffic • Sum of total detour network delay of the a.m. and p.m. peak hours 

 Emergency Detours • Impacts to emergency detour routes • Reduction in number of through lanes (number working days times number of 
lane reductions, sum for all stages) 

 Transit/Emergency Services • Impacts to public transit • # weeks 

  • Impacts to Emergency Services (that use the site) due to 
mainline or ramp closures  

• # of buses detoured in the (a.m. and p.m. peak hours) 

 Active Transportation • Impacts to pedestrian accommodation • Sum of months that each directional movement (mainline or ramp) is impacted 

  • Impacts to cycling accommodation • # months that pedestrian access is less than existing 

CONSTRUCTABILITY Constructability • Complexity of construction staging • # months that cycling access is less than existing 

  • Conflict with existing utilities • Cyclists must dismount to cross structure during rehabilitation 

  • Construction duration • # stages 

  • Impacts to adjacent structures • # impacts 

  • Flexibility for future expansion • # months  

 
 

 • Prediction of next major intervention • # structures impacted 
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Table 5.13 Evaluation Components Criteria and Indicators 

FACTOR SUB-FACTOR CRITERIA/INDICATOR Key-Measure 

SAFETY Main Road Design (Highway 417 or 
Municipal Road) 

• Staging shifts between detour and existing alignment • width of structure; # lanes 

 • Diversion design speed • # years 

 • Final design speed • # lane shifts and/or staging take downs (both long or short duration) 

 • Permanent cross-section  • km/h 

 • Temporary cross-section • km/h 

 • Temporary lane width accommodates minimum OC 
Transportation lane width (3.5m) 

• Barrier to barrier width divided by number of lanes (metres of change from 
existing condition) 

 Vulnerable Users •  Vulnerable user accommodation • Barrier to barrier width divided by number of lanes (metres of change from 
existing condition) 

COST COMPONENT 

COST Cost • Capital Cost • $ 

  • Life Cycle Cost (LCC) • $ 

 

Their individual weights were then averaged to determine the Study Team’s “average weight” within each category, for 
each set of alternatives, relative to a particular bridge or culvert site. 

This was the quantitative assessment applied to the evaluation of the Preliminary Design Alternatives. The “Weighted 
Additive Method” focused on the differences of the alternatives, addressed the complexity of the base data collected 
and provided a traceable and defensible decision-making process. 

5.4.2 Utility Functions/Score 

Following the selection of the sub-factors and associated criteria/indicators, measurements of the impacts were made 
using existing conditions reports respecting traffic, the environment and structural conditions directed at 
rehabilitation/replacement costs. These measurements were made for each alternative. If the criteria measurements 
were not significantly different between alternatives, the sub-factor was dropped from the weighting exercise. 

From this point on, the scores were derived from numerical calculations and mathematical relationships. The score for 
each alternative under each of the respective criteria/indicators was based on measured impacts, referred to as a utility 
function. Under each criteria/indicator, the alternative received an un-weighted rating between zero and one, based on 
these measurements. This function described the attractiveness of each alternative with respect to the individual 
criteria. 

The “Weighted Additive Method” evaluation method used to evaluate the alternatives identified with the attractiveness, 
not the offensiveness, of the measure. No negative values were considered. All scores were a degree of “positive” from 
a value of zero (the least attractive alternative measure) to a maximum of one (the most attractive measure). Most 
indicators under consideration used a linear relationship. This was compiled using a score sheet for each 
criterion/indicator that graphically depicted the two variables, the measure and the corresponding score: 

 The first was the raw data, or measured/modelled data that the study team had compiled with 
respect to each alternative, for each study site. For example, this could represent an area of impact. 
Typically, this would be represented as the range in values for all alternatives. 

 The second variable was the score, which was the measure of the attractiveness of the alternative 
depicted as a score between zero (the least attractive) and one (the most attractive)). This process 
was a numerical calculation. In most cases a simple linear function, removing subjective opinions of 
scores for alternatives.  

A stepped or a dichotomous utility function was also used where there was no linear relation in the measured data. 
Typically, a dichotomous utility function involves a “yes/no” response. 

5.4.3 Sensitivity Testing 

As expected and quite desirable, the group of evaluators from the Study Team assigned individual weights for the 
components, factors and sub-factors based on their professional judgement. However, in the end, the use of an average 
weight can lose valuable information on the range of values, or perspectives, within the category. 

The question that arises is “would the result have changed if different weights had been used?”. To test how the 
outcome of the evaluation would have changed with respect to the assigned weights, a “sensitivity test” was undertaken 
to ensure the outcome was without bias.  

To assess how sensitive the outcome was with respect to the weights assigned by the Study Team, the group considered 
several of the highest and lowest weights proposed during the weighting exercise to place a greater or lesser emphasis 
on a factor to redistribute the weight to the other factors. This assessed how sensitive the outcome was with respect to 
that factor and whether the recommended alternative changed when the weights were varied. The results of the 
sensitivity tests are documented in Appendix K. 

5.4.4 Forming Reasoned Arguments 

Preliminary design alternatives involved rehabilitation and replacement alternatives at all structural sites with the 
exception of Cyrville Road, Innes Road, and Walkley Road structures. MTO requested that these three (3) structures be 
considered for rehabilitation only. 

The “long” list of preliminary design alternatives with the proposed “short” list was presented along with pertinent 
background information, to key stakeholders, review agencies, advisory committees and the public at PIC #1. The “long” 
list represented all the alternatives that were considered. The “short” list represented all the alternatives that the study 
team recommended to be carried forward for detailed analysis and evaluation at that time.  

After PIC #1, the study team completed the detailed structural assessments along with Life Cycle Cost (LCC) assessments 
of the rehabilitation and replacement alternatives. Upon review of these assessments, some of the replacement 
alternatives did not meet the bridge replacement warrant as they had no active triggers with respect to bridge 
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condition, seismic and structural adequacy, and staging provisions. This resulted in the study team refining the “short” 
list by removing nine (9) bridge replacement alternatives.  

The MATS evaluation technique is best suited to considering trade-offs when a large number of criteria with different 
performance measures are involved. In some instances, there were few alternatives for a bridge study site and/or the 
number of significant criteria being considered was low.  

Under these circumstances, the study team’s more general viewpoints were applied using the Reasoned Argument 
Process, making assertions about differences of various alternatives and the advantages and disadvantages of each 
alternative that were believed to be true. Then the selection of a preferred alternative was made, based on evidence 
respecting the significance of impacts, using a logical, consistent series of statements developed to support the 
assertions being carried forward. 

As an illustration, the reasons for the selection of one (1) alternative over another would have considered, but not been 
limited to, the following: 

• Impacts to Traffic; 
• Pedestrian & Cycling Accommodations; 
• Safety Considerations; 
• Impacts to the Utilities; 
• Construction Duration, and 
• Construction Cost. 

In addition, for some bridge sites the removal of replacement alternatives from the “short” list of alternatives resulted 
with only one (1) rehabilitation alternative remaining. As a result, at these locations the alternative effectively became 
the Technically Preferred Alternative (TPA). 

There were six (6) bridge sites, which had only one (1) rehabilitation option left after the bridge replacement warrant 
was concluded:  

• Aviation Parkway NB; 
• Aviation Parkway NB / Highway 417 WB Overpass - East bridge (Site 3-304/1)2; 
• Green’s Creek Ramp; 
• CPR Overhead EB, and  
• CNR Overhead EB and WB. 

The result was that these bridge alternatives were conclusively reasoned to become the Technically Preferred 
Alternatives (TPAs). 

The Green’s Creek Westbound, Site 3-311/2 had two (2) respective alternatives with limited performance measures. 
Under this circumstance, the study team reviewed the alternatives using the Reasoned Argument Process. 

 

                                                           
2
 It should be noted that the Aviation Parkway Northbound/Highway 417 Westbound is in fact two (2) bridges being treated as one 

(1) site. The one (1) carrying northbound traffic on Aviation Parkway is identified at the “East bridge” and the other carrying Highway 
417 Westbound traffic is identified as the “West bridge”. 
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5.5 Bridge Evaluation Results 

5.5.1 Aviation Parkway Southbound, Site 3-303  

Three (3) of the fourteen (14) alternatives considered during the initial development of 
alternatives were carried forward for a detailed evaluation using the Multi Attribute 
Trade-off System (MATS).  

For the alternatives, there were no measurable criteria for the Natural Environment 
sub-factors or cost sub-factors. Three (3) sub-factors under the Transportation 
Component provided measurable differences to be weighed during the evaluation 
process (Figure 5.48). 

AVI SB 5 scored as the preferred alternative after the study team weights were applied 
to the sub-factor scores generated from the criteria measurements (Table 5.14). 

Sensitivity test results for Aviation Parkway Southbound (AVI SB) Site 3-303 (Appendix K) 
confirmed Alternative AVI SB 5) as the Technically Preferred Alternative (TPA). 

 
Figure 5.48 Sub-Factor Assigned Weights, Aviation Pkwy SB 

 

Table 5.14 MATS Weights and Ranking, Aviation Pkwy SB 

Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements 

 Utility 
Function 

Type 

 

Criteria Scores 

 

Weights 

Weighted Scores 

AVI SB 4A  
(Aviation 
Parkway 

Southbound 
Closure)  

AVI SB 4B 
(174-417E 
On-Ramp 
Closure)  

AVI SB 5 
(Traffic Control) 

  

AVI 
SB 4A  

AVI 
SB 4B 

AVI 
SB 5 

 

AVI 
SB 4A  

AVI 
SB 4B 

AVI 
SB 5 

Highway 417 Impacts 
Closures to Highway 417/174 (on 
and off ramps)  

A.m. and p.m. peak volumes 
multiplied by the number of weeks of 
ramp closures (sum of all ramps) 

27,780 11,580 0 

 

Linear 

 

0 0.58 1 

 

47.50 0  27.70 47.50 

Municipal Road 
Impacts 

Disruptions to out of way traffic  
Distance in km for out-of-way traffic 
(sum of both directions) 

3.47 0.08 0 

 

Linear 

 

0 0.98 1 

 

22.50 0  21.98 22.50 

Disruptions to network traffic 
(vehicle hours) 

Sum of total detour network delay of 
the a.m. and p.m. peak hours 

449 401 378 

 

Linear 

 

0 0.64 1 

 

21.63 0  13.75 21.63 

Constructability 
Construction duration (one crew 
assumed) 

# months  9.0 9.0 9.5 

 

Linear 

 

1 1 0 

 

8.38 8.38 8.38 0  

             

Total 8.38 71.81 91.63 

(TPA) 

  



 

 
104 

  

Figure 5.49 Aviation Pkwy SB, TPA Traffic Staging, AVI SB 5 
(Stage 1) 
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Figure 5.49 Aviation Pkwy SB, TPA Traffic Staging, AVI SB 5 
(Stage 2) 
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5.5.2 Aviation Parkway Northbound, Site 3-304/2  

Eleven (11) alternatives were considered during the initial development of alternatives for Aviation Parkway NB Overpass. Eight (8) of the alternatives were not carried forward. Two (2) of the three (3) remaining alternatives to be carried were 
replacement alternatives that were removed from consideration. 

Only one (1) alternative remained that addressed traffic capacity, level of service, traffic management, operations, safety considerations, highway geometric design, construction cost, construction duration and constructability. 

Neither a MATS evaluation nor the Reasoned Argument Process could be performed with the singular alternative. 

Without argument, no evaluation could be performed. The result was that AVI RAMP 2 (Figure 5.50) was conclusively reasoned to become the Technically Preferred Alternative (TPA). 

Figure 5.50 Aviation Pkwy NB, TPA Traffic Staging, AVI RAMP 2 
(Stage 1) 
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 Figure 5.50 Aviation Pkwy NB, TPA Traffic Staging, AVI RAMP 2 
(Stage 2) 
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5.5.3 Aviation Parkway Northbound / Highway 417 Westbound “Y Deck”, Site 3-304/1 – East bridge 

Three (3) alternatives were considered during the initial development of alternatives for Aviation Parkway “Y Deck” East bridge. Two (2) of the alternatives were identified as “not feasible”. 

Only one (1) alternative could be carried forward that addressed traffic capacity, level of service, traffic management, operations, safety considerations, highway geometric design, construction cost, construction duration and constructability. 

Neither a MATS evaluation nor the Reasoned Argument Process could be performed with the singular alternative. 

Without argument, no evaluation could be performed. The result was that AVI Y 2 E (Figure 5.51) was conclusively reasoned to become the Technically Preferred Alternative (TPA). 

 

Figure 5.51 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 2 E 
(Stage 1) 
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 Figure 5.51 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 2 E 
(Stage 2) 
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5.5.4 Aviation Parkway Northbound / Highway 417 Westbound “Y Deck”, Site 3-304/1 – West bridge 
 

Three (3) of the ten (10) alternatives considered during the initial development of alternatives (including replacement) were carried forward for a detailed evaluation using the Multi Attribute Trade-off System (MATS).  

For this evaluation the measurable criteria were noted as: 

 Three measurable criteria for the Natural Environment sub-factors (impacts to water, wildlife habitat/vegetation and noise); 

 Five sub-factors under the Transportation Component (Highway 417, municipal road, transit impacts, constructability and main road impacts); and 

 Capital and life cycle costs. 

The ten (10) sub-factors provided measurable differences to be weighed during the evaluation process (Figure 5.52). 

AVI Y 7 W scored as the preferred alternative after the study team weights were applied to the sub-factor scores generated from the criteria measurements (Table 5.15). 

Sensitivity test results for Aviation Parkway NB/Hwy 417 WB Overpass – West bridge (Site 3-304/1) (Appendix K) confirmed Alternative AVI Y 7 W ( Figure 5.53) as the Technically Preferred Alternative (TPA). 

 
Figure 5.52 Sub-Factor Assigned Weights, Aviation Pkwy NB “Y” 
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Table 5.15 MATS Weights and Ranking, Aviation Pkwy NB “Y” 

Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   

Utility 
Function 

Type 

  Criteria Scores 

 
Weights 

Weighted Scores 

AVI Y 6 W  
(Rehab 1 lane) 

AVI Y 7 W 
(Rehab W/ 
Off-Peak) 

AVI Y 13 
(Rapid 

Replacement) 
    

AVI 
Y 6 
W  

AVI 
Y 7 
W 

AVI 
Y 13 

 

AVI 
Y 6 W 

AVI 
Y 7 W 

AVI 
Y 13 

Water Impacts to surface water or drainage m
2 

of permanent change to impervious area 0 0 450 
  

Linear 
  

1  1  0  

 

3.63 3.63 3.63 0  

Agriculture 
Temporary impacts to wildlife or wildlife 
habitat 

m
2 

(existing habitat impacted) 0 0 21500 
  

Linear 
  

1  1  0  

 

2.81 2.81 2.81 0  

Residential Noise impacts from night work # of nights that night work is required 0 29 3   Linear   1  0  0.90 

 

4.31 4.31 0  3.87 

Highway 417 Impacts 

Disruptions to Highway 417 traffic (mainline 
and ramp shortenings) 

vehicle·hours (sum of delay for duration of 
construction) 

32269440 672 0 
  

Linear 
  

0  1  1  

 

10.88 0  10.87 10.88 

Closes Highway 417 facility # of hours 0 0 60   Linear   1  1  0  

 

7.38 7.38 7.38 0  

Number of through lanes during construction 
Reduction in number of through lanes 
(number working days times number of lane 
reductions, sum for all stages) 

120 29 15 
  

Linear 
  

0  0.87 1  

 

7  0  6.07 7  

Municipal Road Impacts 

Closes Highway 174 facility # of hours 0 0 60   Linear   1  1  0  

 

5.94 5.94 5.94 0  

Number of through lanes during construction 
Reduction in number of through lanes 
(number working days times number of lane 
reductions, sum for all stages) 

0 0 80 
  

Linear 
  

1  1  0  

 

7.44 7.44 7.44 0  

Transit/Emergency 
Services 

Impacts on public transit (that use the site)  Bus detour required (Yes/No) No No Yes   Dichotomous   1  1  0  

 

3.44 3.44 3.44 0  

Impacts to Emergency Services (that use the 
site) due to mainline or ramp closures  

Sum of months that each directional 
movement (mainline or ramp) is impacted 

0 0 0.17 
  

Linear 
  

1  1  0  

 

2.94 2.94 2.94 0  

Constructability 

Complexity of construction staging (drivers) # stages 2 31 1   Linear   0.97 0  1  

 

3.13 3.02 0  3.13 

Conflict with existing utilities # impacts 0 0 1   Linear   1  1  0  

 

0.88 0.88 0.88 0  

Construction duration # months  8 9 11   Linear   1  0.67 0  

 

4.50 4.50 3  0  

Prediction of next major intervention # years 30 30 50   Linear   0  0  1  

 

4.88 0  0  4.88 

Main Road Design 
(Highway 417 or 
Municipal Road) 

Staging shifts between detour and existing 
alignment 

# lane shifts and/or staging take downs (both 
long or short duration) 

2 31 1 
  

Linear 
  

0.97 0  1  

 

3.63 3.50 0  3.63 

Temporary Cross-Section 
Barrier to barrier width divided by number of 
lanes (metres of change from existing 
condition) 

-1 -2 0 
  

Linear 
  

0.50 0  1  

 

3.13 1.56 0  3.13 

Capital  Capital $ $1,700,000 $2,000,000 $12,100,000   Linear   1  0.97 0  

 

13.25 13.25 12.87 0  

LCC  LCC (Bridges) $ $2,000,000 $2,270,000 $10,000,000   Linear   1  0.97 0  

 

10.88 10.88 10.51 0  

      

  

 

  

    

Total 75.46 77.75 

(TPA) 

36.49 
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 Figure 5.53 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 7 W 
(Stage 1) 
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  Figure 5.53 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 7 W 
(Stage 2) 
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  Figure 5.53 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 7 W 
(Stage 3) 
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  Figure 5.53 Aviation Pkwy NB “Y”, TPA Traffic Staging, AVI Y 7 W 
(Stage 4) 
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5.5.5 Cyrville Road Underpass, Site 3-314 
 

Five (5) alternatives were considered during the initial development of alternatives for the Cyrville Road Underpass. 

Three (3) of the five (5) alternatives considered during the initial development of alternatives were carried forward for a detailed evaluation using the Multi Attribute Trade-off System (MATS).  

For this evaluation the measurable criteria were noted as: 

 One measurable criteria for the Natural Environment sub-factors (an impact to one commercial entrance); 

 Six sub-factors under the Transportation Component ( municipal road, transit impacts, constructability, pedestrian cyclist users and main road impacts); and 

 Capital costs. 

The eight (8) sub-factors provided measurable differences to be weighed during the evaluation process (Figure 5.54). 

CYR 3 scored as the preferred alternative after the study team weights were applied to the sub-factor scores generated from the criteria measurements (Table 5.16). 

Sensitivity test results for Cyrville Road, Site 3-314 (Appendix K) confirmed Alternative CYR 3 (Figure 5.55) as the Technically Preferred Alternative (TPA). 

 

 
Figure 5.54 Sub-Factor Assigned Weights, Cyrville Rd 

 

 

  



 

 
117 

Table 5.16 MATS Weights and Ranking, Cyrville Road 

Component Factors Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   Utility 
Function 

Type 
 

Criteria Scores 

 Weights 

Weighted Scores 

CYR 2 CYR 3 CYR 5 
  

 

CYR 
2 

CYR 
3 

CYR 
5 

 

CYR 
2 

CYR 
3 

CYR 
5 

Environmental Socio-Economic Commercial 
Impacts to entrances 
(Temporary Closure) 

# of entrances 0 1 0 
  

Linear 

 

1 0 1 

 

5.89 5.89 0  5.89 

Transportation 

Traffic & 
Transit 

Operations 

Municipal Road 
Impacts 

Disruptions to out-of-way 
traffic  

Distance in km for out-of-way 
traffic (sum of both 
directions) 

1.246 0 0.623 
  

Linear 

 

0 1 0.5 

 

12.67 0  12.67 6.33 

Disruptions to network traffic 
(vehicle hours) 

Sum of total network delay of 
the a.m. and p.m. peak hours 

86.8 12.6 58.8 
  

Linear 

 

0 1 0.38 

 

15.11 0  15.11 5.74 

Transit and 
Emergency 

Services 

Impacts on public transit (that 
use the site) 

# of buses detoured in the 
(a.m. and p.m. peak hours) 

8 0 4 
  

Linear 

 

0 1 0.5 

 

11.67 0  11.67 5.83 

 Impacts to Emergency 
Services (that use the site) due 
to mainline or ramp closures  

Sum of months that each 
directional movement 
(mainline or ramp) is 
impacted 

18 0 10 

  

Linear 

 

0 1 0.44 

 

11.11 0  11.11 4.89 

Active 
Transportation 

Impacts to pedestrian 
accommodations 

# months that pedestrian 
access is less than existing 

9 10 10 
  

Linear 

 

1 0 0 

 

3.11 3.11 0  0  

Impacts to cycling 
accommodations 

# months that cycling access 
is less than existing 

0 0 10 
  

Linear 

 

1 1 0 

 

4.44 4.44 4.44 0  

Cyclists must dismount to 
cross structure during 
rehabilitation 

No No Yes 
  

Dichotom
ous 

 

1 1 0 

 

2.11 2.11 2.11 0  

Constructability Constructability 

Complexity of construction 
staging (drivers) 

# stages 1 2 2 
  

Linear 

 

1 0 0 

 

3.67 3.67 0  0  

Construction duration 
(one crew assumed) 

# months  9 10 10 
  

Linear 

 

1 0 0 

 

5 5.33 0  0  

Safety 

Main Road 
Design 

(Highway 417 or 
Municipal Road) 

Staging shifts between detour 
and existing alignment 

# lane shifts and/or staging 
take downs (both long or 
short duration) 

1 2 2 

  

Linear 

 

1 0 0 

 

4.78 4.78 0  0  

Vulnerable 
Users 

Vulnerable user 
accommodations (Pedestrian 
Area) 

Temporary change from 
existing condition (offset) (m) 

2 -1 -1 
  

Linear 

 

1 0 0 

 

8.78 8.78 0  0  

Cost  Cost  Capital Cost  Capital $ $1,550,000 $1,850,000 $1,700,000   Linear 

 

1 0 0.5 

 

11.33 11.33 0  5.67 

 

       

  

      

Total 49 57 

(TPA) 

34 
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(Stage 1) 

  

Figure 5.55     Cyrville Rd, TPA Traffic Staging, CYR 
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Figure 5.55     Cyrville Rd, TPA Traffic Staging, CYR 
(Stage 2) 

 

  



 

 
120 

5.5.6 Innes Road Underpass, Site 3-305 
 

Seven (7) alternatives were considered during the initial development of alternatives for 
the Innes Road Bridge, Site 3-305.  

Two (2) alternatives were carried forward for a detailed evaluation using the Multi 
Attribute Trade-off System (MATS).  

Between the alternatives, no measurable criteria existed for the Natural Environment 
sub-factors or cost sub-factors. Three (3) sub-factors under the Transportation 
Component provided measurable differences to be weighed during the evaluation 
process (Figure 5.56). 

INN 3 scored as the preferred alternative after the study team weights were applied to 
the sub-factor scores generated from the criteria measurements (Table 5.17). 

Sensitivity test results for Innes Road, Site 3-305 (Appendix K) confirmed Alternative 
INN 3 (Figure 5.57) as the Technically Preferred Alternative (TPA). 

 
Figure 5.56 Sub-Factor Assigned Weights, Innes Road 

 

Table 5.17 MATS Weights and Ranking, Innes Road 

Component Factors Sub-Factors Criteria/Indicator Key Measure 

Criteria 
Measurements   Utility 

Function Type  

Criteria Scores 

 
Weights 

Weighted Scores 

INN-3 INN-4  
  

 

INN-3 INN-4  

 

INN-3 INN-4  

Transportation 

Traffic & 
Transit 

Operations 

Municipal 
Road Impacts 

Number of through lanes during 
construction 

Reduction in number of through lanes 
(number working days times number of 
lane reductions, sum for all stages) 

154 72 
  

Linear 

 

0 1 

 

37.78 0  37.78 

Safety 

Main Road 
Design 

(Highway 417 
or Municipal 

Road) 

Temporary cross-section 
Barrier to barrier width divided by 
number of lanes (metres of change from 
existing condition) 

-0.625 -1 
  

Linear 

 

1 0 

 

27.44 27.44 0  

Temporary lane width accommodates 
minimum OC Transportation lane width 
(3.5m) 

Yes/No 
Yes 

(3.66m) 
No 

(3.2m) 
  

Linear 

 

1 0 

 

24.11 24.11 0  

Vulnerable 
Users 

Vulnerable user accommodations 
(Pedestrian Area) 

Temporary change from existing 
condition (offset) (m) 

-0.45 -0.91 
  

Linear 

 

1 0 

 

10.67 10.67 0  

 

      

  

     

Total 62.22 

(TPA) 

37.78 
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(Stage 1) 

  

Figure 5.57    Innes Rd, TPA Traffic Staging, INN 3 
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Figure 5.57    Innes Rd, TPA Traffic Staging, INN 3 
(Stage 2) 
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Figure 5.57    Innes Rd, TPA Traffic Staging, INN 3 
(Stage 3) 
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Figure 5.57    Innes Rd, TPA Traffic Staging, INN 3 
(Stage 4) 
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5.5.7 Green’s Creek Eastbound, Site 3-311/1 

The Green’s Creek site consists of two (2) bridges in close proximity: Site 3-311/1 is the 
West Bridge that carries the EB lanes of Hwy 417. Two (2) rehabilitation and nine (9) 
replacement alternatives were considered during the initial development of 
alternatives. 

After a structural evaluation was completed the replacement alternatives were not 
carried forward. Two (2) alternatives, GRE 1 E and GRE 2 E, were carried forward for a 
detailed evaluation using the Multi Attribute Trade-off System (MATS).  

For these two (2) alternatives, no measurable criteria existed for the Natural 
Environment sub-factors or cost sub-factors. Five (5) sub-factors under the 
Transportation Component provided measurable differences to be weighed during the 
evaluation process (Figure 5.58). 

GRE 2 E scored as the preferred alternative after the study team weights were applied 
to the sub-factor scores generated from the criteria measurements (Table 5.18). 

Sensitivity test results for GRE 2 E (Appendix K) confirmed Alternative GRE 2 E 
(Figure 5.59) as the Technically Preferred Alternative (TPA). 

 

 
Figure 5.58 Sub-Factor Assigned Weights, Green’s Crk EB 

Table 5.18 MATS Weights and Ranking, Green’s Crk EB 

Sub-Factors Criteria/Indicator Key Measure 

Criteria 
Measurements   Utility 

Function 
Type  

Criteria Scores 

 
Weights 

Weighted Scores 

GRE-1-E GRE-2-E   

 

GRE-1-E GRE-2-E 

 

GRE-1-E GRE-2-E 

Highway 417 Impacts Closures to Highway 417 (on and off ramps)  
A.m. and p.m. peak volumes multiplied by the number of 
weeks of ramp closures (sum of all ramps) 

315 0 
  

Linear 

 

0 1 

 

29.38 0 29.375 

Municipal Road Impacts 

Disruptions to out of way traffic  Distance in km for out-of-way traffic (sum of both directions) 0.74 0 
  

Linear 

 

0 1 

 

13.75 0 13.75 

Disruptions to network traffic (vehicle 
hours) 

Sum of total detour network delay of the a.m. and p.m. peak 
hours 

84 0 
  

Linear 

 

0 1 

 

11.63 0 11.625 

Transit/Emergency Services 
Impacts to Emergency Services (that use 
the site) due to mainline or ramp closures  

Sum of months that each directional movement (mainline or 
ramp) is impacted 

8 0 
  

Linear 

 

0 1 

 

14  0 14 

Constructability 
Complexity of construction staging (drivers) # stages 2 4   Linear 

 

1 0 

 

7.88 7.875 0 

Construction duration (one crew assumed) # months  8 10   Linear 

 

1 0 

 

10.25 10.25 0 

Main Road Design 
(Highway 417 or Municipal 

Road) 

Staging shifts between detour and existing 
alignment 

# lane shifts and/or staging take downs (both long or short 
duration) 

2 4 
  

Linear 

 

1 0 

 

13.13 13.125 0 

     

  

     

Total 31.25 68.75 

(TPA) 
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Figure 5.59 Green’s Crk EB, TPA Traffic Staging, GRE 2 E 
(Stage 1A) 
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Figure 5.59 Green’s Crk EB, TPA Traffic Staging, GRE 2 E 
(Stage 1B) 
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Figure 5.59 Green’s Crk EB, TPA Traffic Staging, GRE 2 E 
 (Stage 2A) 
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Figure 5.59 Green’s Crk EB, TPA Traffic Staging, GRE 2 E 
 (Stage 2B) 
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5.5.8 Green’s Creek Westbound, Site 3-311/2 

The Green’s Creek site consists of two (2) bridges in close proximity: Site 3-311/2 is the East Bridge that carries the WB lanes of Hwy 417. Three (3) rehabilitation and nine (9) replacement alternatives were considered during the initial development of 
alternatives. 

A MATS evaluation was not applied. Rather the Reasoned Argument Process performed a selection based on the issues and evidence relative to the alternatives. 

After structural evaluations were completed the replacement alternatives were not carried forward. The two (2) remaining alternatives, GRE 1 W and GRE 2 E were considered. The study team decided that the measurable difference of attributes 
between the two (2) alternatives were insignificant with respect to: 

• Construction duration;  
• Permanent Cross-Section; 
• Temporary Cross-Section, and 
• Capital Cost. 

For consideration GRE-2-W provided additional roadway platform for both the temporary staging and the permanent cross section to allow for safer lane widths for traffic. The additional work required for this added safety would increase the overall 
capital cost by only 2-3%. 

Using the Reasoned Argument Process, alternative GRE 2 W (Figure 5.60) was selected the as Technically Preferred Alternative (TPA). 
 

Figure 5.60 Green's Crk WB, TPA Traffic Staging, GRE 2 W 
(Stage 1) 
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Figure 5.60 Green's Crk WB, TPA Traffic Staging, GRE 2 W 
(Stage 2) 
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5.5.9 Green’s Creek Off-Ramp, Site 3-310 

The Green’s Creek Off-Ramp site had thirteen (13) alternatives considered during the initial development of alternatives. Eleven (11) were not carried forward. 

One (1) rehabilitation and one (1) replacement alternative were considered during the initial development of alternatives. 

After the structural evaluation was completed the replacement alternative was not carried forward. 

Neither a MATS evaluation nor the Reasoned Argument Process could be performed.  

The result was that alternative GRE RAMP 2 (Figure 5.61) was conclusively reasoned to become the Technically Preferred Alternative (TPA). 

Figure 5.61 Green’s Crk WB Off-Ramp, TPA Traffic Staging, GRE RAMP 2 
(Stage 1) 
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Figure 5.61 Green’s Crk WB Off-Ramp, TPA Traffic Staging, GRE RAMP 2 
(Stage 2) 
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5.5.10 CPR Overhead Eastbound, Site 3-302/1  

The CPR Overhead EB and WB structures had twenty (20) alternatives considered during the “long” list development of alternatives. One (1) rehabilitation and one (1) replacement alternative were considered during the initial development of 
alternatives for the EB CPR Overpass (west side).  

After the structural evaluation was completed the replacement alternative was not carried forward. 

Neither a MATS evaluation nor the Reasoned Argument Process could be performed with the singular alternative. 

The result was that alternative CPR 1 E (Figure 5.62) was conclusively reasoned to become the Technically Preferred Alternative (TPA). 

 

Figure 5.62 CPR EB, TPA Traffic Staging, CPR 1 E 
(Stage 1) 
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Figure 5.62 CPR EB, TPA Traffic Staging, CPR 1 E  
(Stage 2) 
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5.5.11 CPR Overhead Westbound, Site 3-302/2 
 

The CPR Overhead EB and WB structures had twenty (20) alternatives considered 
during the “long” list development of alternatives. Two (2) rehabilitation alternatives 
and one (1) replacement alternative were considered during the initial development of 
alternatives for the WB CPR Overpass (east side).  

After structural evaluation was completed the replacement alternatives were not 
carried forward. Two (2) alternatives, CPR 1 W and CPR 2 W were carried forward for a 
detailed evaluation using the Multi Attribute Trade-off System (MATS).  

For the alternatives, measurable criteria for the Natural Environment sub-factors, or 
cost sub-factors were absent. Only 2 sub-factors under the Transportation Component 
provided measurable differences to be weighed during the evaluation process 
(Figure 5.63). 

CPR 2 W scored as the preferred alternative after the study team weights were applied 
to the sub-factor scores generated from the criteria measurements (Table 5.19). 

Sensitivity test results for CPR 2 W (Appendix K) confirmed Alternative CPR 2 W 
(Figure 5.64) as the Technically Preferred Alternative (TPA). 

 

 
Figure 5.63 Sub-Factor Assigned Weights, CPR WB 

Table 5.19 MATS Weights and Ranking, CPR WB 

Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   
Utility 

Function Type  

Criteria Scores 

 Weights 

Weighted Scores 

CPR-1-W CPR-2-W 
  

 

CPR-1-W CPR-2-W 

 

CPR-1-W CPR-2-W 

Constructability 

Complexity of construction staging 
(drivers) 

# stages 2 3 
  

Linear 

 

1 0 

 

21.88 21.875 0 

Construction duration (one crew 
assumed) 

# months  8.5 9.5 
  

Linear 

 

1 0 

 

15.63 15.625 0 

Main Road Design 
(Highway 417 or 
Municipal Road) 

Permanent Cross-Section 
Barrier to barrier width divided by 
number of lanes (metres of change from 
existing condition) 

0 0.175 
  

Linear 

 

0 1 

 

23.13 0 23.125 

Temporary Cross-Section 
Barrier to barrier width divided by 
number of lanes (metres of change from 
existing condition) 

-4.6 -4.4 
  

Linear 

 

0 1 

 

39.38 0 39.375 

     

  

     

Total 37.5 62.5 

(TPA) 
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Figure 5.64 CPR WB, TPA Traffic Staging, CPR 2 W 
(Stage 1) 
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Figure 5.64 CPR WB, TPA Traffic Staging, CPR 2 W 
(Stage 2) 
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Figure 5.64 CPR WB, TPA Traffic Staging, CPR 2 W 
(Stage 3) 
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5.5.12 Walkley Road Underpass, Site 3-306 
 

Seven (7) alternatives were considered during the initial development of alternatives 
for the Walkley Road Bridge. 

Two (2) alternatives were carried for discussion and presentation to agencies, the MAC 
and the public at PIC #1. WAL 3 and WAL 4 alternatives were then carried for a detailed 
evaluation using the Multi Attribute Trade-off System (MATS).  

For the alternatives, measurable criteria for the Natural Environment sub factors were 
absent. Four (4) sub-factors provided measurable differences to be weighed during the 
evaluation process: three (3) sub factors under the Transportation Component and the 
Capital Cost Factor (Figure 5.65). 

WAL 4 scored as the preferred alternative after the study team weights were applied to 
the sub-factor scores generated from the criteria measurements (Table 5.20). 

Sensitivity test results for Walkley Road Underpass (Site 3-306) (Appendix K) confirmed 
Alternative WAL 4 (Figure 5.66) as the Technically Preferred Alternative (TPA). 

 

 
Figure 5.65 Sub-Factor Assigned Weights, Walkley Rd 

Table 5.20 MATS Weights and Ranking, Walkley Road 

Component Factors Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   Utility 
Function 

Type 
 

Criteria Scores 

 
Weight

s 

Weighted Scores 

WAL-3 WAL-4  
  

 

WAL-3 
WAL-4

  

 

WAL-3 WAL-4  

Transportation 

Traffic & Transit 
Operations 

Municipal Road 
Impacts 

Number of through lanes during 
construction 

Reduction in number of through lanes 
(number working days times number of 
lane reductions, sum for all stages) 

196 167 
  

Linear 

 

0 1 

 

43.67 0  43.67 

Safety 

Constructability 
Construction duration (one crew 
assumed) 

# months  11 13 
  

Linear 

 

1 0 

 

22.22 22.22 0  

Main Road 
Design 

(Highway 417 or 
Municipal Road) 

Temporary cross-section 
Barrier to barrier width divided by 
number of lanes (metres of change 
from existing condition) 

-0.97 -0.8 

  

Linear 

 

0 1 

 

25.56 0  25.56 

Cost  Cost  Capital  Capital $ $2,550,000 $2,750,000   Linear 

 

1 0 

 

8.56 8.56 0  

 

      

  

     

Total 30.78 69.22 

(TPA) 
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Figure 5.66 Walkley Rd, TPA Traffic Staging, WAL-4 
(Stage 1) 
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Figure 5.66 Walkley Rd, TPA Traffic Staging, WAL-4  
(Stage 2) 
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Figure 5.66 Walkley Rd, TPA Traffic Staging, WAL-4 
(Stage 3) 
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Figure 5.66 Walkley Rd, TPA Traffic Staging, WAL-4 
(Stage 4) 
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5.5.13 CNR Overhead Eastbound / Westbound, Sites 3-301/1 & 2 

The CNR Overhead EB and WB structures had twenty-two (22) alternatives considered during the “long” list development of alternatives. Nineteen (19) alternatives were not carried forward since they involved modular bridges, median crossovers, 
undesirable widening to the outside or replacement with prohibitive cost.  

Two rehabilitation alternatives (CNR 1 E and CNR 1 W) with one (1) replacement alternative (CNR 14) were carried forward (Long List Alternative Report, Appendix M). The structural evaluation identified that the one (1) replacement alternative 
CNR 14 did not warrant consideration, leaving only alternatives CNR 1 E and CNR 1 W as the remaining alternatives.  

Neither a MATS evaluation nor the Reasoned Argument Process could be performed with the singular alternatives. 

The result was that alternatives CNR 1 E and CNR 1 W ( Figure 5.67 and  Figure 5.68) were selected as the Technically Preferred Alternatives (TPAs). 

 Figure 5.67 CNR EB, TPA Traffic Staging, CNR 1 E 
(Stage 1) 
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  Figure 5.67 CNR EB, TPA Traffic Staging, CNR 1 E 
(Stage 2) 
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 Figure 5.68 CNR WB, TPA Traffic Staging, CNR 1 W 
(Stage 1) 
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  Figure 5.68 CNR WB, TPA Traffic Staging, CNR 1 W 
(Stage 2) 
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5.5.14 Ramsayville Road Overpasses Eastbound & Westbound, Sites 3-265/1&2 

The Ramsayville Road EB and WB structures had twenty-three (23) alternatives considered during the “long” list development of alternatives: thirteen (13) rehabilitation alternatives and ten (10) replacement alternatives. Both sites shared the same 
alternatives. Four (4) alternatives, two (2) rehabilitation and two (2) replacement alternatives were carried forward for a detailed evaluation using the Multi Attribute Trade-off System (MATS). 

For this evaluation the measurable criteria were noted as: 

 Three measurable criteria for the Natural Environment sub-factors; 

 Ten sub-factors under the Transportation Component, and 

 Capital and Life Cycle costs. 

The fifteen (15) sub-factors provided measurable differences to be weighed during the evaluation process (Figure 5.69). 

For both Ramsayville Road WB Overpass (Site 3-265/1) and Ramsayville Road WB Overpass (Site 3-265/2) RAM 17 scored as the preferred alternative after the study team weights were applied to the sub-factor scores generated from the criteria 
measurements. (Table 5.21 and Table 5.22). 

Sensitivity test results for Ramsayville Road Overpasses EBL & WBL (Sites 3-265/1&2) (Appendix K) confirmed Alternative RAM 17 (Figure 5.70) as the Technically Preferred Alternative (TPA). 

 

 
Figure 5.69 Sub-Factor Assigned Weights, Ramsayville Rd WB 

*Same weights applied for Sites 3-265/1 and 3-265/2 
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Table 5.21 MATS Weights and Ranking, Ramsayville Road EB 

Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   
Utility 

Function 
Type 

 

Criteria Scores 

 
Weights 

Weighted Scores 

RAM-2 
(Rehab 
Widen) 

RAM-5 
(Rehab 

Modular 
Inside) 

RAM-14 
(Rapid 

Replacement) 

RAM-17 
( New 

Alignment 
Median)   

 

RAM-
2 

RAM-
5 

RAM-
14 

RAM-
17 

 

RAM
-2 

RAM
-5 

RAM
-14 

RAM
-17 

Water 
Impacts to Surface Water or 
Drainage 

m
2 

of permanent change to 
impervious area 

3400 0 0 7200 
  

Linear 

 

0.53 1  1  0  

 

2.50 1.32 2.50 2.50 0  

Wildlife & 
Vegetation 

Permanent Impacts to Wildlife or 
Wildlife Habitat 

m
2 

(net change from existing 
habitat) 

2400 0 0 3000 
  

Linear 

 

0.20 1  1  0  

 

2.19 0.44 2.19 2.19 0  

Temporary Impacts to Wildlife or 
Wildlife Habitat 

m
2 

(existing habitat impacted) 0 47000 2200 50000 
  

Linear 

 

1  0.07 0.95 0  

 

1.44 1.44 0.09 1.37 0  

Residential Noise Impacts from night work 
# of nights that night work is 
required 

0 0 3 0 
  

Linear 

 

1  1  0  1  

 

2.13 2.13 2.13 0  2.13 

Highway 417 
Impacts 

Closes Highway 417 facility # of hours 0 0 24 0 
  

Linear 

 

1  1  0  1  

 

8.38 8.38 8.38 0  8.38 

Municipal Road 
Impacts 

Closes Ramsayville Road facility # of hours 0 0 36 0 
  

Linear 

 

1  1  0  1  

 

5.13 5.13 5.13 0  5.13 

Transit/ 

Emergency 
Services 

Impacts to Emergency Services 
(that use the site) due to 
mainline or ramp closures  

Sum of months that each 
directional movement (mainline 
or ramp) is impacted 

0 0 0.3 0 

  

Linear 

 

1  1  0  1  

 

4.63 4.63 4.63 0  4.63 

Constructability 

Complexity of construction 
staging (drivers) 

# stages 2 2 1 1 
  

Linear 

 

0  0  1  1  

 

8.63 0  0  8.63 8.63 

Construction duration (one crew 
assumed) 

# months  10 10 9 16 
  

Linear 

 

0.86 0.86 1  0  

 

8.50 7.29 7.29 8.50 0  

Flexibility for future expansion 
# of additional lanes that can be 
accommodated on 
rehabilitated/proposed bridge 

1 0 0 0 
  

Linear 

 

1  0  0  0  

 

4.63 4.63 0  0  0  

Prediction of next major 
intervention 

# years 30 30 50 50 
  

Linear 

 

0  0  1  1  

 

17.25 0  0  17.25 17.25 

Main Road 
Design 

(Highway 417  

or Municipal 
Road) 

Staging shifts between detour 
and existing alignment 

# lane shifts and/or staging take 
downs (both long or short 
duration) 

2 2 1 1 
  

Linear 

 

0  0  1  1  

 

6.75 0  0  6.75 6.75 

Permanent cross-section 
Barrier to barrier width divided 
by number of lanes (metres of 
change from existing condition) 

4.46 0  0  0.68 
  

Linear 

 

1  0  0  0.15 

 

7.25 7.25 0  0  1.10 

Temporary cross-section 
Barrier to barrier width divided 
by number of lanes (metres of 
change from existing condition) 

-0.57 0  0  0  
  

Linear 

 

0  1  1  1  

 

5.63 0  5.63 5.63 5.63 

Capital  Capital $ $5,300,000  $10,600,000  $6,100,000  $7,350,000    Linear 

 

1  0  0.85 0.61 

 

6.13 6.13 0  5.20 3.76 

LCC  LCC (Bridges) $ $5,450,000  $8,960,000  $4,978,000  $6,100,000    Linear 

 

0.88 0  1  0.72 

 

8.88 7.82 0  8.88 6.37 

       

  

       

Total 56.55 37.94 66.88 69.73 

(TPA) 
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Table 5.22 MATS Weights and Ranking, Ramsayville Road WB 

Sub-Factors Criteria/Indicator Key Measure 

Criteria Measurements   

Utility 
Function 

Type 

 

Criteria Scores 

 

Weights 

Weighted Scores 

RAM-2 
(Rehab 
Widen) 

RAM-5 
(Rehab 

Modular 
Inside) 

RAM-14 
(Rapid 

Replacement) 

RAM-17 
(Replace 

New 
Alignment 
Median)   

 

RAM-
2 

RAM-
5 

RAM-
14 

RAM-
17 

 

RAM
-2 

RAM
-5 

RAM
-14 

RAM
-17 

Water Impacts to surface water or drainage 
m

2 
of permanent change to 

impervious area 
3400 0 0 6500 

  
Linear 

 

0.48 1  1  0  

 

2.38 1.13 2.38 2.38 0  

Wildlife & 
Vegetation 

Permanent impacts to wildlife or 
wildlife habitat 

m
2 

(net change from existing habitat) 2500 0 0 7000 
  

Linear 

 

0.64 1  1  0  

 

1.94 1.25 1.94 1.94 0  

Temporary impacts to wildlife or 
wildlife habitat 

m
2 

(existing habitat impacted) 0 43000 2200 45000 
  

Linear 

 

1  0.05 0.95 0  

 

1.44 1.44 0.07 1.37 0  

Residential Noise impacts from night work 
# of nights that night work is 
required 

0 0 3 0 
  

Linear 

 

1  1  0  1  

 

2.13 2.13 2.13 0  2.13 

Highway 417 
Impacts 

Closes Highway 417 facility # of hours 0 0 24 0 
  

Linear 

 

1  1  0  1  

 

9  9  9  0  9  

Municipal Road 
Impacts 

Closes Ramsayville Road facility # of hours 0 0 36 0 
  

Linear 

 

1  1  0  1  

 

4.88 4.88 4.88 0  4.88 

Transit/ 

Emergency 
Services 

Impacts to Emergency Services (that 
use the site) due to mainline or ramp 
closures  

Sum of months that each directional 
movement (mainline or ramp) is 
impacted 

0 0 0.3 0 

  

Linear 

 

1  1  0  1  

 

4.25 4.25 4.25 0  4.25 

Constructability 

Complexity of construction staging 
(drivers) 

# stages 2 2 1 1 
  

Linear 

 

0  0  1  1  

 

8.75 0  0  8.75 8.75 

Construction duration (1 crew 
assumed) 

# months  10 10 9 16 
  

Linear 

 

0.86 0.86 1  0  

 

8.38 7.18 7.18 8.38 0  

Flexibility for future expansion 
# of additional lanes that can be 
accommodated on 
rehabilitated/proposed bridge 

1 0 0 0 
  

Linear 

 

1  0  0  0  

 

5  5  0  0  0  

Prediction of next major 
intervention 

# years 30 30 50 50 
  

Linear 

 

0  0  1  1  

 

17.50 0  0  17.50 17.50 

Main Road 
Design 

(Highway 417 or 
Municipal Road) 

Staging shifts between detour and 
existing alignment 

# lane shifts and/or staging take 
downs (both long or short duration) 

2 2 1 1 
  

Linear 

 

0  0  1  1  

 

7.50 0  0  7.50 7.50 

Permanent cross-section 
Barrier to barrier width divided by 
number of lanes (metres of change 
from existing condition) 

3.80 0  0  0  
  

Linear 

 

1  0  0  0  

 

6.63 6.63 0  0  0  

Temporary cross-section 
Barrier to barrier width divided by 
number of lanes (metres of change 
from existing condition) 

-1.85 -1.28 0  0  
  

Linear 

 

0  0.31 1  1  

 

5.50 0  1.71 5.50 5.50 

Capital  Capital $ $5,800,000  $10,300,000  $6,000,000  $7,125,000    Linear 

 

1  0  0.96 0.71 

 

6.13 6.13 0  5.86 4.33 

LCC  LCC (Bridges) $ $5,850,000  $8,250,000  $4,950,000  $5,900,000    Linear 

 

0.73 0  1  0.71 

 

8.63 6.27 0  8.63 6.14 

       

  

       

Total 55.27 33.51 67.79 69.97 

(TPA) 
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Figure 5.70 Ramsayville Rd WB, TPA, RAM 17 
 
 



 

 
153 

5.6 Course Screening of Preliminary Design Alternatives (Culverts) 

Field reviews of the structural culverts were undertaken to confirm the structure condition and “as built” construction 
details. The investigations/studies included, but were not limited to: 

• Structural Condition (Barrel, Inlet & Outlet Components); 
• Ability to accommodate future freeway widening; 
• Hydraulic Capacity, and 
• Foundations (review of existing subsurface information). 

Table 5.23 documents the assessment, and the results of the hydrological investigations that were incorporated in the 
assessment of culvert alternatives after their presentation at PIC #1. 

 

Table 5.23 Culvert Condition Assessment 

C
u

lvert ID
 

Site Structure Type 

Fill 
Depth 

(m) 

Existing Culvert Hydraulic Assessment Meets 
Performance Criteria (Yes/No) 

C
h

e
ck Flo

o
d

 

Fre
e

b
o

ard
 

Flo
o

d
 D

e
p

th
 

V
e

rtical 

C
le

aran
ce

 

V
e

lo
city 

1 3-734/C 
Concrete  

Open Footing 
1.35  No n.a. No No 

2 3-733/C 
Concrete  

Open Footing 
3.42 No Yes n.a. No No 

3 3-735/C 
Concrete  

Open Footing 
2.64  Yes n.a. No No 

4 3-442/C Concrete Box 0.46  Yes Yes n.a. No 

5 3-732/C Concrete box 6.56  Yes Yes n.a. No 

6 3-443/C 
Concrete  

Open Footing 
2.55  Yes n.a. No No 

7 3-762/C Concrete Box 3.47 No No Yes n.a. No 

8 3-730/C Concrete Box 1.74 No No Yes n.a. No 

9 3-736/C Concrete Box 1.38  No Yes n.a. No 

10 3-312/C Twin CSP 
4.70 

 
 Yes Yes n.a. No 

11 3-313/C1 Twin CSP 6.21  Yes Yes n.a. No 

12 3-313/C2 Twin CSP 5.17  Yes Yes n.a. No 

13 3-315/C 
*Concrete  

Open Footing 
0.19 No No Yes No No 

14 3-444/C CSP 2.00 Yes Yes Yes n.a. No 

*The existing is a concrete box culvert. An open footing culvert extension was added as part of the City of Ottawa contract (ISB09-5133B) 
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5.7 Culvert Preliminary Design Alternatives Carried Forward 

As preferred planning solutions, alternatives to rehabilitate and replace structures were selected as the most appropriate to address the identified structural needs (with the exception of the removal at Culvert Study No. 1 and 14). This included an 
assessment of any conditions that were considered important in the decision making process for technical feasibility.  

As part of MTO’s 2007 Preliminary Design Report/EA for Highway 417 from Highway 416 to Anderson Road, several bridges were identified as requiring widening to provide for six laning. Under this study it was determined that the existing culverts 
within the subject area will not need to be lengthened.  

This information was then considered during the final development and evaluation of culvert alternatives (Table 5.24) for detailed evaluation before recommending the Technically Preferred Alternative (TPA). 

Table 5.24 Structural Culvert Preliminary Design Alternatives Carried Forward 

 

CULVERT 

Replacement Rehabilitation  Alternative Considerations 

 O
p

e
n

 C
u

t 
(s

am
e

 lo
ca

ti
o

n
) 

O
p

e
n

 C
u

t 
(p

ar
al

le
l l

o
ca

ti
o

n
) 

 T
u

n
n

e
l /

 J
ac

k 
an

d
 B

o
re

  

Rationale 

C
o

n
ve

n
ti

o
n

al
 R

e
h

ab
ili

ta
ti

o
n

  

St
ru

ct
u

ra
l L

in
in

g=
 

Rationale 

D
o

 N
o

th
in

g 
 

P
e

rm
an

e
n

tl
y 

R
e

m
o

ve
  

Rationale 

Unnamed, 
Site 3-734/C 

n/a n/a n/a 
 Culvert is in the median.  

 Culvert not essential.  
✓ x 

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

✓ ✓ 

 Potential to do no nothing in this rehabilitation cycle. 

 Culvert is being considered for abandonment. 

 Culvert is in the median and does not carry traffic. 

Unnamed, 
Site 3-733/C 

✓ ✓ ✓ 
 Minor settlement expected due to shallow bedrock. 

 
✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

Unnamed, 
Site 3-735/C 

✓ ✓ ✓  Minor settlement expected due to shallow bedrock. ✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

Unnamed, 
Site 3-442/C 

x x x 
 Culvert in good condition and hydraulically 

adequate. 
✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

Cyrville Collector 
Drain, Site 3-732/C 

x x x 
 Culvert in good condition and hydraulically 

adequate. 
✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

South Cyrville Drain, 
Site 3-443/C 

✓ ✓ x 

 Minor settlement expected due to shallow bedrock.  

 Culvert hydraulically inadequate (by 9.25m vertical 
clearance)  

 Shallow fill.  

✓ x 
 Extensive soffit deterioration. 

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

 Culvert is part of Cyrville Municipal Drain. 
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Table 5.24 Structural Culvert Preliminary Design Alternatives Carried Forward 

 

CULVERT 

Replacement Rehabilitation  Alternative Considerations 

 O
p

en
 C

u
t 

(s
am

e
 lo

ca
ti

o
n

) 

O
p

en
 C

u
t 

(p
ar

al
le

l l
o

ca
ti

o
n

) 

 T
u

n
n

el
 /

 J
ac

k 
an

d
 B

o
re

  

Rationale 

C
o

n
ve

n
ti

o
n

al
 R

eh
ab

ili
ta

ti
o

n
  

St
ru

ct
u

ra
l L

in
in

g=
 

Rationale 

D
o

 N
o

th
in

g 
 

P
e

rm
an

en
tl

y 
R

em
o

ve
  

Rationale 

Innes Road, 
Site 3-762/C 

x x x 
 Culvert in good condition and hydraulically 

adequate. 
✓ x 

 Extensive soffit deterioration. 

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

 Culvert is part of Cyrville Municipal Drain. 

Borthwick Creek, 
Site 3-730/C (under 

Highway 417)  
x x x 

 Culvert in good condition and hydraulically 
adequate. 

✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

Borthwick Creek, 
Site 3-736/C (under 

Walkley Road.)  
x x x 

 Culvert in good condition and hydraulically 
adequate. 

✓ x 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

x x 
 This culvert is essential to the operation of 

Highway 417 drainage. 

Green’s Creek, 
Site 3-312/C (under 

Walkley Road)  
x x x 

 Culvert in good condition and hydraulically 
adequate. 

✓ ✓ 

 Only patch repairs warranted. 

 Estimated remaining service life exceeds 10 years.  

 Hydraulic Analysis indicated culvert opening cannot be 
reduced 

x x 
 This culvert is essential to the operation of 

Highway 417/Walkley Road drainage. 

Green’s Creek, 
Site 3-313/C1 (under 

Highway 417 EB)  
x x x 

 125 mm settlement of the native clay is expected if 
the culvert is placed on a new alignment. 

✓ ✓ 
 Estimated remaining service life exceeds 10 years.  

 Invert paving feasible. 
x x 

 This culvert is essential to the operation of 
Highway 417 drainage. 

Green’s Creek, 
Site 3-313/C2 (under 

Highway 417 WB)  
x x x 

 125 mm settlement of the native clay is expected if 
the culvert is placed on a new alignment. 

✓ ✓ 
 Estimated remaining service life exceeds 10 years.  

 Invert paving feasible. 
x x 

 This culvert is essential to the operation of 
Highway 417 drainage. 

McEwen Creek, 
Site 3-315/C 

x x x 

 Culvert is generally in good condition. 

 75 mm settlement of the native clay is expected if 
the culvert is placed on a new alignment. 

 Replacement will be complicated due to location of 
Hunt Club Road underpass bridge/interchange. 

✓ x 
 Estimated remaining service life exceeds 10 years.  

 Invert paving feasible. 
x x 

 This culvert is essential to the operation of 
Highway 417 drainage. 

Ramsay Creek, 
Site 3-444/C 

x x x 
 Culvert is in good condition. 

 75 mm settlement of the native clay is expected if 
the culvert is placed on a new alignment. 

✓ ✓ 

 Estimated remaining service life is 10 years.  

 Hydraulic Analysis indicated culvert opening could not be 
reduced. 

✓ ✓ 
 Potential to remove or abandon depending on span 

arrangement for Ramsayville Road Overpass. 

Legend: ✓ Carried forward  x Not carried forward 
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5.8 Structural Culvert Evaluation Methodology 

Unlike the evaluation of bridge alternatives that merited a detailed evaluation of alternatives using MATS, there was 
little, if any, measurable differentiation within the sub-factors between the short-listed alternatives of the structural 
culverts.  

The factors and sub-factor criteria between rehabilitation and replacement alternatives had little, if any, discernible 
measures whether relating to fisheries, wildlife, species at risk, traffic management or impacts to property.  

Since the alternatives for each culvert study site were either rehabilitation or replacement, and the number of significant 
criteria was low, the selection process was predisposed to a subjective outcome. Using the MATS evaluation would have 
questioned the validity and the appropriateness of any alternative being carried forward under that process. Therefore, 
the study team reviewed the culvert alternatives using the Reasoned Argument Process.  

Rather than just recommend an alternative based on opinion, the study team’s more general viewpoints were applied 
using the Reasoned Argument Process, making assertions about differences of the alternatives, as well as the 
advantages and disadvantages of each alternative that were believed to be true.  

For the structural culverts under this study, the primary contention was that Life Cycle Cost of the two (2) options, 
rehabilitation and replacement, would distinguish the preferred alternative (Culvert Evaluation and Assessment Report, 
Appendix L). The Life Cycle Cost analysis allowed for the examination of rehabilitation and replacement alternatives in 
terms of the competing capital values and maintenance costs over time. 

The cost factors recognized: 

1. All rehabilitation and replacement options would require a temporary by-pass system by jack and bore, open 
cut, or installation of a system within the existing culvert to isolate the water from the repair/replacement 
works.  

2. Culvert rehabilitation alternatives incorporated either: 
• Conventional repairs to the soffit and barrel walls, 
• Installing a liner, or 
• Invert Paving (CSP Culverts Only). 

3. Culvert replacement alternatives incorporated either: 
• Open Cut (same location),  
• Open Cut (new alignment), or 
• Open Cut (multi-cell). 

A comparative analysis was then completed on the list of reasonable rehabilitation and replacement alternatives to 
determine the favoured alternatives.  

A cost estimate of the favoured rehabilitation and replacement alternative was then undertaken in order to complete 
the Life Cycle Cost (LCC) analysis. Specifically: 

• For the Concrete Box Culverts the first rehabilitation cycle would occur 40 years after full replacement 
and would include concrete repairs to the soffit and barrel walls; 

• For the CSP’s the first rehabilitation cycle will occur 40 years after full replacement and would include 
concrete invert paving; 

•  A time period of 50 years was considered for the financial analysis; 
• The discount rate of 5.0% was used, and 
• To ensure the LCC analysis provided a defendable result, when multiple options were carried forward, 

the lowest replacement cost and highest rehabilitation cost were used (narrow gap between the 
competing options). 

The following assumptions were made to generate cost estimates for replacement options: 

• Life span of a new culvert was 75 years; 
• A new culvert would require rehabilitation at year 40; 
• The design cost for a new culvert would be 10% of the culvert replacement, dewatering and highway 

staging costs; 
• A rehabilitated culvert would require replacement 30 years after rehabilitation; 
• The design cost for a rehabilitated culvert would be 7.5% of the culvert rehab, dewatering and highway 

staging costs, and 
• All item unit prices used were based on the most up to date HiCo prices from contracts with similar 

quantities and in the same region. 

The Culvert Evaluation and Assessment Report provides a detailed discussion of the foregoing in Appendix L. 

Common amongst the 10 concrete culverts was the requirement for concrete repairs to the soffit and barrel walls 
due to cracks, spalls and delaminations. After completing a structural investigation on each culvert, the required 
repairs were considered minor in nature except South Cyrville (Site 3-443/C). Therefore, the condition of 
all 10 concrete culverts was considered appropriate for rehabilitation and were not recommended to be replaced, based 
solely on their structural condition or need. 

The remaining four centreline culverts are twin corrugated structural steel plate pipes (CSP) and are in good to moderate 
condition with an estimated remaining life of greater than ten (10) years. As such, these culverts were not 
recommended to be replaced based solely on their structural condition or need at this time. 

5.9 Structural Culvert Evaluation Results 

It should be noted that Culverts 1, 13 and 14 were not carried forward for evaluation or for a Life Cycle Cost analysis 
(LCC) for the following reasons. 

• Culvert 1 (Site 3-734/C) is located in the median between Highway 174 Eastbound and Westbound 
lanes and is not required to convey motorists. The recommendation for this site is to permanently 
remove the culvert and reinstate a natural stream cross section. 

• Culvert 13 (Site 3-315/C) was recently rehabilitated during the 2015 construction season. The 
recommendation for this site is to do no capital improvements but to continue maintenance needs. 

• Given the close proximity of Ramsay Creek to the easterly piers of the Ramsayville EBL Overpass, 
Culvert 14 (Site 3-444/C) is currently required in order to provide stability. The design of the proposed 
Ramsayville EBL Overpass will include Ramsay Creek realignment and Culvert 14 will no longer be 
required. The recommendation for this site is to permanently remove the culvert and reinstate a 
natural stream cross section. 

Although certain performance criteria are not met based on the hydraulic assessment, there is no history of flooding at 
any of the sites. Therefore, maintaining the existing hydraulic capacity will pose no safety concerns to the public. As a 
result, the culverts are not recommended to be replaced based solely on their hydraulic conditions. 

Based on the structural assessment, hydraulic assessment and life cycle cost analysis, conventional rehabilitations are 
the Technically Preferred Alternatives for Culverts 2 to 12. The preferred alternative for Culverts 1 and 14 is removal. 
The preferred alternative for Culvert 13 is to do nothing. 

Table 5.25 summarizes the technically preferred alternative for the culverts. 
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Table 5.25 Structural Culvert Evaluation Results 

Culvert No. Site Structure Type Location Description Technically Preferred Alternative 

1 3-734/C 
Concrete 

Open Footing 
OR 174 Median 

 Concrete Box Culvert – Closed Footing (5.5m x 1.2m) 

 Culvert in median 

 Does not convey motorists 

 Non-essential 

Removal 

2 3-733/C 
Concrete 

Open Footing 
OR 174 WB 

 Concrete Box Culvert – Closed Footing (5.5m x 4.0m – tapered to 1.8m) 

 Minor structural repairs required 

 Retain bypass pipe 

Rehabilitation 

3 3-735/C 
Concrete 

Open Footing 
OR 174 WB 

 Concrete Box Culvert – Open Footing (5.5m x 1.8m) 

 Minor structural repairs required 

 Retain bypass pipe 

Rehabilitation  

4 3-442/C Concrete Box Aviation Pkwy SB Bridge 
 Concrete Box Culvert – Closed Footing (3.7m x 1.5m) 

 Under Aviation Pkwy SB bridge 

 Very minor structural repairs required 

Rehabilitation  

5 3-732/C Concrete Box Cyrville Road 
 Concrete Box Culvert – Closed Footing (5.5m x 2.1m) 

 Very minor structural repairs required 
Rehabilitation 

6 3-443/C 
Concrete 

Open Footing 
South Cyrville Drain 

 Concrete Box Culvert – Open Footing (4.8m x 1.8m) 

 Municipal drain 

 Located under 417 WB and EB 

 Significant structural repairs required 

 Construction access requires temporary ramp closures at Innes Road  

 Retain bypass pipe 

Rehabilitation  

7 3-762/C Concrete Box Innes Road 

 Concrete Box Culvert – Closed Footing (6.0m x 2.4m) 

 Minor structural repairs required 

 Retain bypass pipe 

Rehabilitation  

8 3-730/C Concrete Box Borthwick Creek 

 Concrete Box Culvert – Closed Footing (3.1m x 2.4m) 

 Located under Highway 417 WB and EB 

 Very minor structural repairs required 

Rehabilitation  

9 3-736/C Concrete Box Walkley Road 
 Concrete Box Culvert – Closed Footing (3.1m x 2.4m) 

 Located under Walkley Road 

 Very minor structural repairs required 

Rehabilitation  

10 3-312/C Twin CSP Walkley Road, Green’s Creek 

 Corrugated Steel Pipe (2m x 5.5m diametre) 

 Located under Walkley Road 

 Medium corrosion in east barrel 

Rehabilitation (Invert Paving) 

11 3-313/C1 Twin CSP Green’s Creek 
 Corrugated Steel Pipe (2m x 5.5m diametre) 

 Located under Highway 417 EB 

 Medium corrosion in north barrel 

Rehabilitation (Invert Paving) 

12 3-313/C2 Twin CSP Green’s Creek 

 Corrugated Steel Pipe (2m x 5.5m diametre) 

 Located under Highway 417 WB 

 Medium corrosion in north barrel 
 

Rehabilitation (Invert Paving) 
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Table 5.25 Structural Culvert Evaluation Results 

Culvert No. Site Structure Type Location Description Technically Preferred Alternative 

13 3-315/C 
Concrete 

Open Footing 
McEwen Creek 

 Concrete Box Culvert – Open Footing (6.1m x 3.6m) 

 Located under 417 EB and WB 

 Rehab completed in Summer 2015 

Do Nothing 

14 3-444/C CSP Ramsay Creek 

 Corrugated Steel Pipe Arch (5.5m x 3.7m) 

 Located under Ramsayville Road Overpass EB 

 Carries embankment fill 

 New span configuration for the Highway 417 EBL Ramsayville Road Bridge 
makes this culvert redundant 

Removal 
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6.0 DESCRIPTION OF THE RECOMMENDED PLAN 

This study followed an earlier comprehensive operational review on Highway 417 from west of Highway 416 easterly to 
Anderson Road which the Ministry completed in 2007 with approval in 2008 (GWP 663-93-00). The study evaluated 
opportunities to optimize the use of the existing facility and examined existing and future problems over a 20-year 
period. The study approved the need to widen Highway 417 from four to six laning from the Ottawa Road (OR) 174 to 
the Hunt Club Road interchange.  

This study was undertaken to determine the most appropriate strategy for the rehabilitation or replacement of 
fifteen (15) bridges and fourteen (14) structural culverts within the Highway 417 ROW from Aviation Parkway to 
Ramsayville Road.  

6.1 Bridge Sites 

After several rounds of consultation with the public, agencies, the Municipal Advisory Committee (MAC) and the City of 
Ottawa, alternatives to address the existing structural deficiencies were evaluated in light of environmental concerns, 
anticipated traffic disruptions during construction activity including detours, and costs. The study concluded with a plan 
to rehabilitate 13 of 15 bridge sites and to replace the remaining two (2) as the Technically Preferred Alternatives (TPAs) 
of the Recommended Plan (Table 6.1). 

Table 6.1 Technically Preferred Bridge Alternatives 

Bridge Site Description 

Aviation Pkwy SB  Site 3-303 Rehabilitation, One-Lane Staging with Traffic Signals  

Aviation Pkwy NB  Site 3-304/2 Rehabilitation, One-Lane Staging  

Aviation Y-deck  Site 3-304/1 Rehabilitation, Minimum One-Lane Staging  

Cyrville Road  Site 3-314 Rehabilitation, One-Lane Staging with Traffic Signals  

Innes Road Site 3-305 Rehabilitation, Maximum Three-Lane Staging  

Green’s Creek EB  Site 3-311/1 Rehabilitation, Two-Lane Staging, Ramps Open  

Green’s Creek WB  Site 3- 311/2 Rehabilitation, Two-Lane Staging  

Green’s Creek Off-Ramp  Site 3-310 Rehabilitation, One-Lane Staging  

CPR OH EB  Site 3-302/1 Rehabilitation, Two-Lane Staging  

CPR OH WB  Site 3-302/2 Rehabilitation, Two-Lane Staging  

 Walkley Road Site 3-306 Rehabilitation, Maximum Three-Lane Staging  

CNR OH EB  Site 3-301/1 Rehabilitation, Two-Lane Staging (With Widening) 

CNR OH WB  Site 3-301/2 Rehabilitation, Two-Lane Staging (With Widening) 

Ramsayville Road EB  Site 3-265/1 Replacement, New Bridge, New Median Alignment  

Ramsayville Road WB  Site 3-265/2 Replacement, New Bridge, New Median Alignment  

 

6.1.1 Aviation Parkway Southbound, Site 3-303  

The TPA for Aviation Parkway Southbound, Site 3-303, is AVI SB 5 as shown on pages 104-105, Figure 5.49. The 
rehabilitation will consist of 2 stages which maintain a single 3.7m lane and 0.8m shoulders. Temporary traffic signals 
will be installed to manage the merge of traffic from OR 174 to Highway 417 east with the Aviation Parkway SB traffic. 

The rehabilitation will include, but is not necessarily limited to: 

• Expansion joint replacement; 
• Ballast wall replacement; 
• Barrier wall replacement; 
• Replacement of the pot bearings at the abutments and installation of lateral restraints; 
• Installation of seismic isolation bearings at the piers; 
• Installation of rock anchors; 
• Strengthening of the pier footings by installing a top mat of reinforcement; 
• Concrete repairs to deck, soffit, and substructure; 
• Approach slab replacement, and 
• Waterproofing and paving. 

The top portion of the pier columns will need to be removed to accommodate the seismic isolation bearing assembly. 
The temporary supports required for the pier bearing replacement are anticipated to require approximately 5 weeks of 
long term lane closures on Ottawa Road 174 and Highway 417 below the bridge. The duration and extent of these 
impacts will be further assessed and confirmed during Detail Design. 

6.1.2 Aviation Parkway, Northbound Site 3-304/2 

The TPA for Aviation Parkway Southbound, Site 3-304/2, is AVI RAMP 2 as shown on pages 106-107, Figure 5.50. The 
rehabilitation will consist of 2 stages which maintain a single 3.75m lane and 0.25m shoulders.  

The rehabilitation will include, but is not necessarily limited to:  

• Expansion joint replacement 
• Ballast wall replacement 
• Barrier wall replacement 
• Replacement of the elastomeric bearings at the abutments 
• Replacement or retrofit of pot bearings at the piers 
• Installation of rock anchors 
• Pier column jacketing 
• Pier footing overlay/increase footing footprint 
• Concrete repairs to deck, soffit, and substructure 
• Approach slab replacement 
• Waterproofing and paving 

The rehabilitation work will be completed using conventional inside/outside staging. In Stage  1, traffic will be shifted to 
the outside to rehabilitate half of the bridge. In Stage  2, traffic will be shifted onto the rehabilitated inside and 
rehabilitate the outside. The existing width of the bridge will allow one lane open to the traffic while the bridge is being 
rehabilitated. 

6.1.3 Aviation Parkway Northbound “Y Deck”, Site 3-304/1 

The Aviation Parkway Northbound “Y Deck”, Site 3-304/1, is composed of 2 decks (“East Bridge” and “West Bridge”). 

The TPA for the East Bridge is AVI Y 2 E as shown on pages 108-109, Figure 5.51. The rehabilitation will consist of 2 
stages which provide a single 3.7m lane and 0.45m shoulders, which is a lane width reduction. One lane of traffic will 
continue to be maintained on Aviation Parkway NB ramp during construction.  

The TPA for the West Bridge is AVI Y 7 W as shown on pages 112-115, Figure 5.53. The rehabilitation will consist of 4 
stages. In Stages 1 and 2, the work zone will be on the inside and outside portions of the bridge an two 3.5m lanes of 
traffic will be maintained on Highway 417 WB with 0.5m shoulders. In Stages 3 and 4, the work zone will be in the 
middle portion of the deck. The work will be performed during off-peak hours (nights and weekends) and will reduce 



 

 
160 

Highway 417 traffic down to a single 4m lane with 0.5m shoulders. Traffic will be restored to two lanes during peak 
hours of traffic.   

The rehabilitation will include, but is not necessarily limited to: 

• Pier column jacketing; 
• Replacement of the elastomeric bearings at abutments; 
• Replace/modify pier pot bearings to withstand the force/displacement demands; 
• Install shock transmission units or bumper system; 
• Provide overlay on footing/increase footing footprint; 
• Install rock anchors; 
• Concrete repairs to deck, soffit, and substructure; 
• Replacement of expansion joints; 
• Replacement of barrier walls and fascia, and 
• Construct new approach slabs. 

Pier modifications impacts are anticipated to require approximately 6 weeks of long term lane closures on Ottawa 
Road 174 below the bridge. The duration and extent of these impacts will be further assessed and confirmed during 
Detail Design.  

6.1.4 Cyrville Road Underpass, Site 3-314 

The TPA for Cyrville Road, Site 3-314, is CYR 3 as shown on pages 118-119, Figure 5.55. The rehabilitation will require 
temporary traffic signals to provide one lane (3.7m) two-way traffic staging and a 1.83m pedestrian walkway. Significant 
queuing is expected at these traffic signals. Cyclists are expected to merge with traffic or dismount and use pedestrian 
access. One commercial entrance will be partially closed during construction. Two lanes of traffic in both directions on 
Highway 417 will be maintained.  

The rehabilitation will include, but is not necessarily limited to: 

• Replacement of expansion joints and ballast walls; 
• Replacement of abutment bearings; 
• Replacement of barrier walls and fascia; 
• Increase the abutment bearing seat width; 
• Concrete repairs to deck, soffit and substructure; 
• Construct new approach slabs; 
• Refacing and widening of sidewalks; 
• Concrete slope paving, and 
• Precast concrete pilasters. 

6.1.5 Innes Road Underpass, Site 3-305 

The TPA for Innes Road, Site 3-305, is INN 3 as shown on pages 121-124, Figure 5.57. The rehabilitation will consist of 4 
stages. In Stage 1, traffic will be reduced to a single 3.66m lane in each direction with 0.5m inside shoulders and the 
outside shoulders maintaining existing width. In Stages 2 and 3, three 3.66m lanes of traffic will be provided (two lanes 
travelling in the west direction, one lane in east direction) with a 0.45m north shoulder and 0.5m south shoulder. 
Pedestrian access will be reduced to one side of the bridge during Stages 2 and 3 (north side for Stage 2, south side for 
Stage 3). During Stage 2, the Highway 417 EB on-ramp (Innes E – 417 E) will be closed, with a detour required, see 
Figures 5.13-5.16. In Stage 4, a single 3.66m lane of traffic will be maintained in each direction, with 0.5m inside 
shoulders and 0.45m outside shoulder widths. Two lanes of traffic in both directions on Highway 417 will be maintained. 

 

The rehabilitation will include, but is not necessarily limited to: 

• Replacement of expansion joints and ballast walls; 
• Replacement of abutment bearings; 
• Replacement of barrier walls and fascia; 
• Pier column jacketing; 
• Pier footing overlay/increase footing footprint; 
• Concrete repairs to deck, soffit and substructure; 
• Construct new approach slabs; 
• Waterproofing and paving; 
• New concrete slope paving, and 
• Decorative precast pilasters. 

6.1.6 Green’s Creek Eastbound, Site 3-311/1 

The TPA for Green’s Creek Eastbound, Site 3-311/1, is GRE 2 E as shown on pages 126-129, Figure 5.59. The bridge will 
be rehabilitated in four (4) stages. Two traffic lanes will be open at all times on Highway 417 eastbound during 
construction. The four stages are as follows: 

• Stage 1A: shift traffic to the inside of the bridge (3.5m lanes and 0.5m shoulders), rehabilitate the 
middle of the bridge and temporarily remove the raised gore area. 

• Stage 1B: shift traffic onto  the  rehabilitated  section (3.5m lanes and 0.5m shoulders),  re-align  Innes  
Road  W-417  EB  On-Ramp and  rehabilitate  to  the  outside  half  of  the  bridge and ramp section. 

• Stage 2A: shift all traffic to the outside lanes of the bridge to rehabilitate the inside half. Maintain three 
3.5m lanes and the 3.5m Highway 417 E Innes Rd. on-ramp with 0.5m shoulder widths. 

• Stage 2B: shift traffic (three 3.66m lanes with 1m shoulders and the on-ramp remains at 3.5m with 
0.5m shoulders) to the inside of the bridge to reinstate the raised curb gore area. 

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement; 
• Conversion to semi-integral abutment configuration; 
• Replacement of the elastomeric bearings at abutments; and, 
• Girder and intermediate diaphragm concrete repairs. 

The final cross-section will accommodate three lanes of traffic plus the two on-ramp lanes from Innes Road. 

6.1.7 Green’s Creek Westbound, Site 3-311/2 

The TPA for Green’s Creek Westbound, Site 3-311/2, is GRE 2 W as shown on pages 130-131, Figure 5.60. The bridge will 
be rehabilitated in two stages each maintaining two 3.5m lanes with 0.25m shoulders during construction.  

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement and 0.52m widening of the overhang; 
• Conversion to semi-integral abutment configuration; 
• Replacement of the elastomeric bearings at abutments; and, 
• Girder and intermediate diaphragm concrete repairs. 

The final cross-section will accommodate three lanes of westbound traffic. 
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6.1.8 Green’s Creek Off-Ramp, Site 3-310 

The TPA for Green’s Creek Off-ramp, Site 3-310, is GRE RAMP 2 as shown on pages 132-133, Figure 5.61. The bridge will 
be rehabilitated in two stages each maintaining a single 3.5m ramp lane with 0.25m shoulder widths. Temporary 
modifications to the ramp terminal will be required during construction (reduced storage).  

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement; 
• Conversion to semi-integral abutment configuration; 
• Replacement of the elastomeric bearings at abutments; and, 
• Girder and intermediate diaphragm concrete repairs. 

6.1.9 CPR Overhead Eastbound, Site 3-302/1 

The TPA for CPR Overhead Eastbound, Site 3-302/1, is CPR 1 E as shown on pages 134-135, Figure 5.62. The bridge will 
be rehabilitated in two stages each maintaining two 3.5m traffic lanes and 0.8m shoulders during construction. Rail 
operations and pedestrian access will be maintained during construction. The Innes Rd. W-417 E on-ramp will be 
shortened.  

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement;  
• Conversion to semi-integral abutment configuration; 
• Replacement of the elastomeric bearings at abutments and piers; 
• Abutment refacing (bearing seat extension); 
• Installation of lateral restraints at expansion piers and abutments; 
• Reconstruct pier diaphragms; 
• Pier column jacketing, and 
• Girder repairs. 

The final cross-section will accommodate three lanes of eastbound traffic plus the speed change lane (Innes E - 417E). 
The available and proposed vertical clearance for railway operations should be established during detailed design. 

All work over tracks shall be coordinated with the Rail Authorities. 

6.1.10 CPR Overhead Westbound, Site 3-302/2 

The TPA for CPR Overhead Westbound, Site 3-302/2, is CPR 2 W as shown on page 137-139, Figure 5.64. The bridge will 
be rehabilitated in three stages each maintaining two 3.5m lanes of traffic, with the shoulder widths being reduced from 
0.738m to 0.340 m. Narrow shoulders will necessitate a speed reduction on Highway 417. Rail operations and pedestrian 
access will be maintained during construction. The Innes Rd. E-EW-417 E on-ramp will be shortened.  

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement with widening of the overhangs; 
• Conversion to semi-integral abutment configuration; 
• Replacement of the elastomeric bearings at abutments;  
• Abutment refacing (bearing seat extension); 
• Installation of lateral restraints at piers and abutments; 
• Pier column jacketing; 
• Reconstruct pier diaphragms, and 
• Girders and intermediate diaphragm concrete repairs. 

The final cross-section will accommodate three lanes of westbound traffic. The available and proposed vertical clearance 
for railway operations should be established during detailed design.  

All work over tracks shall be coordinated with the Rail Authorities. 

6.1.11 Walkley Road Underpass, Site 3-306 

The TPA for Walkley Rd., Site 3-306, is WAL 4 as shown on pages 141-144, Figure 5.66. The bridge will be rehabilitated in 
4 stages. In Stage 1, the median will be removed, and two 3.66m lanes (one in each direction) will be maintained on the 
outside of the bridge. Pedestrian access will be maintained on the north and south sidewalks. In Stage 2, the south side 
of the bridge will be rehabilitated, and three 3.66m lanes (one eastbound, two westbound) will be maintained on the 
north side. Pedestrian access will be maintained on the north sidewalk. In Stage 3, the north side of the bridge will be 
rehabilitated, and three 3.66m lanes (two eastbound, one westbound) will be maintained on the south side. Pedestrian 
access will be maintained on the south sidewalk. In Stage 4, the median will be reinstated, and two 3.66m lanes (one in 
each direction) will be maintained on the outside of the bridge. Pedestrian access will be maintained on the north and 
south sidewalks. Two lanes of traffic in both directions on Highway 417 will be maintained. 

The rehabilitation will include, but is not necessarily limited to: 

• Replacement of expansion joints and ballast walls; 
• Replacement of abutment bearings; 
• Replacement of barrier walls and fascia; 
• Pier column jacketing; 
• Concrete repairs to deck, soffit and substructure; 
• Construct new approach slabs; 
• Install rock anchors; 
• Construct sloped abutments to restrict lateral movement; 
• Concrete slope paving; 
• Decorative precast pilasters, and  
• Reinstate bridge illumination. 

6.1.12 CNR Overhead Eastbound, Sites 3-301/1 

The TPA for CPR Overhead Eastbound, Site 3-301/1, is CNR 1 E as shown on pages 145-146, Figure 5.67. The bridge will 
be rehabilitated in two stages each maintaining two 3.5m traffic lanes and 0.5m shoulders. Rail operations and 
pedestrian access will be maintained during construction. The Walkley Rd. W-417 E On-Ramp will be shortened. 
Provisions for the existing agricultural access during construction will be considered and mitigated. The widened bridge 
will accommodate three lanes.  

The rehabilitation will include, but is not necessarily limited to: 

• Deck replacement with 3.2m widening (two new CPCI girders); 
• Conversion to semi-integral abutment configuration; 
• Substructure widening (new pier columns, abutment extensions); 
• Replacement of the elastomeric bearings at abutments and piers; 
• Abutment refacing (bearing seat extension); 
• Installation of lateral restraints at expansion piers and abutments; 
• Pier column jacketing (to be confirmed in Detail Design); 
• Girders and intermediate diaphragm concrete repairs, and 
• Installation of erosion protection (rip-rap). 
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Preloading and the use of lightweight fill should be considered during detail design to mitigate the impacts of the 
embankment widening on the existing structure. 

The final cross-section will accommodate three lanes of traffic. The 2007 preliminary design indicated inside (low side) 
widening of 3.2 m. The available and proposed vertical clearance for railway operations should be established and/or 
verified during detailed design. The installation of pier bearing pedestals under the existing girders may be required to 
provide sufficient vertical clearance for railway operations. 

6.1.13 CNR Overhead Westbound, Sites 3-301/2  

The TPA for CPR Overhead Westbound, Site 3-301/2, is CNR 1 W as shown on pages 147-148, Figure 5.68. The bridge will 
be rehabilitated in two stages each maintaining two 3.5m traffic lanes and 0.25m shoulders. Rail operations and 
pedestrian access will be maintained during construction. Provisions for the existing agricultural access during 
construction will be considered and mitigated. The widened bridge will accommodate 3 lanes.  

The rehabilitation will include, but is not necessarily limited to: 

• Preloading of embankments; 
• Deck replacement with 4.6m widening (two new CPCI girders); 
• Conversion to semi-integral abutment configuration; 
• Substructure widening (new pier columns, abutment extensions); 
• Replacement of the elastomeric bearings at abutments and piers; 
• Abutment refacing (bearing seat extension); 
• Installation of lateral restraints at expansion piers and abutments; 
• Pier column jacketing; 
• Girders and intermediate diaphragm concrete repairs, and  
• Installation of erosion protection (rip-rap). 

The final cross-section will accommodate three lanes of traffic. The 2007 preliminary design indicated inside (high side) 
widening of 4.6 m. 

6.1.14 Ramsayville Road Overpass Eastbound, Sites 3-265/1 

The TPA for Ramsayville Road Overpass Eastbound, Sites 3-265/1, is RAM 17 as shown on page 152, Figure 5.70. The 
existing bridge will be removed and a new bridge will be constructed on a new median alignment for Highway 417 EB. 
During construction, two-lanes of traffic will be maintained on the existing Highway 417 EB alignment. Short-term 
closures (24-hour) of Ramsayville Road will be required to facilitate the placement of the new bridge girders (which span 
over the roadway) and for demolition of the existing structure. The NCC access envelope, which is currently inactive, will 
be temporarily unavailable or require a modified configuration, during construction operations.  

The recommended replacement bridge is a three-span (30m, 40m, 30m) semi-integral concrete deck on steel I-girder 
structure, constructed on a new median alignment. The replacement structure is proposed to be 11.55m in width. The 
width was developed to accommodate a two-lane cross-section with reduced shoulder width (2 x 3.75m lanes + 2 x 1.5m 
shoulders).  

The substructure will be built to accommodate the ultimate 17.55m three-lane cross-section (1 x 3.5m, 2 x 3.75m 
lanes, 3.0m right shoulder, 2.5m left shoulder). 

At the time of future widening, a 6.0m extension of the superstructure will be required (two new girders).  

The replacement structure will consist of four WWF 1400x405 steel girders made composite with a 225 mm reinforced 
concrete deck slab, covered with an asphalt-wearing surface and a waterproofing membrane. Suitable preloading 
measures will be required to eliminate down-drag forces (alternatively, the piles can be designed to accommodate 

down-drag). The piers will consist of a pier cap beam and columns for the new and future widened superstructure, 
supported by pile foundations. 

6.1.15 Ramsayville Road Overpass Westbound, Sites 3-265/2 

The TPA for Ramsayville Road Overpass Westbound, Sites 3-265/2, is RAM 17 as shown on page 152, Figure 5.70. The 
existing bridge will be removed and a new bridge will be constructed on a new median alignment for Highway 417 WB. 
During construction, two-lanes of traffic will be maintained on the existing Highway 417 WB alignment. Short-term 
closures (24-hour) of Ramsayville Road will be required to facilitate the placement of the new bridge girders (which span 
over the roadway) and for demolition of the existing structure. The NCC access envelope, which is currently inactive, will 
be temporarily unavailable or require a modified configuration, during construction operations.  

The recommended replacement bridge is a three-span (30m, 40m, 30m) semi-integral concrete deck on steel I-girder 
structure, constructed on a new median alignment. The replacement structure is proposed to be 11.55m in width. The 
width was developed to accommodate a two-lane cross-section with reduced shoulder width (2 x 3.75m lanes + 2 x 1.5m 
shoulders).  

The substructure will be built to accommodate the ultimate 17.55m three-lane cross-section (1 x 3.5m, 2 x 3.75m 
lanes, 3.0m right shoulder, 2.5m left shoulder).  

At the time of future widening, a 6.0m extension of the superstructure will be required (two new girders).  

The replacement structure will consist of four WWF 1400x405 steel girders made composite with a 225 mm reinforced 
concrete deck slab, covered with an asphalt-wearing surface and a waterproofing membrane. Suitable preloading 
measures will be required to eliminate down-drag forces (alternatively, the piles can be designed to accommodate 
down-drag). The piers will consist of a pier cap beam and columns for the new and future widened superstructure, 
supported by pile foundations. 

6.2 Structural Culvert Sites 

A similar process of site assessment and consultation regarding the structural culverts, their condition and the 
associated environmental impacts was undertaken for the fourteen (14) structural culverts. 

Field reviews of the culverts were undertaken to confirm previous structure condition surveys and “as built” 
construction details. Hydraulic analyses were completed for each culvert. The lengths of culverts under 
Highway 417 were checked for the ability to accommodate future freeway widening. 

At the conclusion of the assessments, the alternative evaluations generated Technically Preferred Alternatives (TPAs) 
which were presented to the public, agencies, the Municipal Advisory Committee and the City of Ottawa. Following this 
consultation, the recommended TPAs for structural culverts were adopted as the Recommended Plan. The Study Plan 
includes removals, rehabilitation and maintenance of the existing condition (Table 6.2). 
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Table 6.2 Technically Preferred Culvert Alternatives 

Culvert ID Site # Location Description Undertaking 

1 3-734/C OR 174 Median Located in the median between OR 174 eastbound and 
westbound lanes and is a non-essential crossing. 

Recommended for permanent removal. Reinstate the watercourse as a natural stream over the entire length of the 
culvert. Footing and low portion of the wall would remain in place. 

2 3-733/C OR 174 WB Located under Ottawa Road 174 Westbound The rehabilitation would be completed using a bypass system (3,050 mm pipe) installed adjacent to the existing 
culvert using jack and bore techniques. Rehabilitation will consist of minor concrete partial depth repairs to the 
soffit and barrel walls. The bypass pipe installed to facilitate dewatering operations will be retained following the 
rehabilitation as it corrects the roadway overtopping. 

3 3-735/C OR 174 EB Located under Ottawa Road 174 Eastbound The rehabilitation would be completed using a bypass system (3,050 mm pipe) installed adjacent to the existing 
culvert using jack and bore techniques. Rehabilitation will consist of minor concrete partial depth repairs to the 
soffit and barrel walls. The bypass pipe installed to facilitate dewatering operations will be retained following the 
rehabilitation as it corrects the roadway overtopping. 

4 3-442/C Hwy 417 EB & 
Aviation SB 

Unnamed Creek Culvert, under Highway 417 Eastbound and 
Southbound Aviation Parkway Bridge. 

The culvert rehabilitation will consist of very minor concrete partial depth repairs to the outlet, soffit, and fascia.  

The rehabilitation would be completed using a bypass system (1,000 mm pipe) installed inside the existing culvert.  

5 3-732/C Cyrville Rd The Cyrville Collector Drain, under Cyrville Road is east of 
Highway 417 and carries two through lanes (one eastbound, 
one westbound), paved shoulders and a sidewalk. 

The culvert rehabilitation will consist of very minor concrete partial depth repairs to the outlet, soffit, and fascia.  

The rehabilitation would be completed using a bypass system (1,800 mm pipe) installed inside the existing culvert. 

6 3-443/C  Hwy 417 The South Cyrville Collector Drain Culvert, under Highway 417 is 
aligned in an east-west direction and carries four through lanes 
(two eastbound, two westbound), one on-ramp lane (Innes 
westbound to Highway 417 westbound), one off-ramp lane 
(Highway 417 eastbound to Innes), partially paved shoulders 
and a grass median. 

The culvert rehabilitation will consist of extensive concrete partial depth repairs to the soffit (18 m2) and barrel 
walls (2 m2), and lap reinforcement where warranted. The rehabilitation would be completed using a bypass system 
(2,600 mm pipe) installed adjacent to the existing culvert using jack and bore techniques. The bypass pipe installed 
to facilitate dewatering operations will be retained following the rehabilitation as it corrects the roadway 
overtopping. 

The existing hydraulic design criteria deficiencies (vertical clearance and required 1.0m freeboard) will be tolerated, 
as there is no history of flooding at the site, and there is no evidence of extensive scour observed inside the barrel. 

7 3-762/C  Innes Road The Innes Road Culvert is along Innes Road and carries 3.47m of 
fill. The structure is aligned in a northeast-southwest direction 
and carries four mainline lanes (two eastbound, two 
westbound), one on-ramp lane (Innes westbound to 
Highway 417 westbound), one off-ramp lane 
(Highway 417 eastbound to Innes eastbound), sidewalks and a 
median. 

The culvert rehabilitation will consist of very minor concrete partial depth repairs to the outlet, inlet, soffit and 
barrel walls.  

The rehabilitation would be completed using a bypass system (3,500 mm pipe) installed adjacent to the existing 
culvert using jack and bore techniques. 

 

8 3-730/C Borthwick Creek Carries Highway 417 eastbound and westbound traffic over 
Borthwick Creek. The culvert carries 1.74m of fill. The structure 
is aligned in an east-west direction and carries four through 
lanes, one on-ramp lane (Walkley westbound to 
Highway 417 westbound), one off-ramp lane 
(Highway 417 eastbound to Walkley), partially paved shoulders 
and a grass median. 

The culvert rehabilitation will consist of very minor concrete partial depth repairs to the outlet, soffit, and fascia.  

The rehabilitation would be completed using a bypass system (2,600 mm pipe) installed inside the existing culvert. 

The existing hydraulic design criteria deficiencies (required 1.0m freeboard and overtopping with the check flow) 
will be tolerated as there is no history of flooding at the site. 

9 3-736/C Walkley Rd The Borthwick Creek Culvert, under Walkley Road, carries 
eastbound and westbound traffic along Walkley Road over 
Borthwick Creek, east of Highway 417. The culvert 
carries 1.38m of fill. The structure is aligned in a north-south 
direction and carries two through lanes (one eastbound, one 
westbound), one on-ramp lane (Walkley westbound to 
Highway 417 westbound) and gravel shoulders. 

The culvert rehabilitation will consist of very minor concrete partial depth repairs to the outlet, inlet, soffit, and 
barrel walls.  

The rehabilitation would be completed using a bypass system (1,500 mm pipe) installed inside the existing culvert.  

The existing hydraulic design criteria deficiency (required 1.0m freeboard) will be tolerated as there is no history of 
flooding at the site. 
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Table 6.2 Technically Preferred Culvert Alternatives 

Culvert ID Site # Location Description Undertaking 

10 3-312/C Walkley Rd The Green’s Creek Culvert, under Walkley Road, carries 
eastbound and westbound traffic along Walkley Road over 
Green’s Creek west of Highway 417. The culvert is a twin 
corrugated structural steel plate structure and carries 4.70m of 
fill. The structure is aligned in a north-south direction and 
carries four mainline lanes (two eastbound, two westbound), 
one on-ramp lane (Walkley eastbound to 
Highway 417 eastbound), one off-ramp lane 
(Highway 417 eastbound to Walkley westbound), sidewalks and 
a median. 

The culvert rehabilitation will consist of cleanout and concrete invert paving (both cells).  

The rehabilitation would be completed in two stages. In Stage 1, the creek flow would be diverted through the east 
cell while the west cell is being rehabilitated. In Stage 2, the creek flow would be diverted through the west cell 
while the east cell is being rehabilitated. 

 

11 3-313/C1 Green’s Creek The Green’s Creek Culvert, under Highway 417 (EBL), and 
carries eastbound traffic along Highway 417 over Green’s Creek. 
A twin corrugated structural steel plate structure. The culvert 
carries 6.21m of fill. 

The structure is aligned in an east-west direction and carries 
two mainline lanes (two eastbound), and one on-ramp lane 
(Walkley Road eastbound to Highway 417 eastbound) and 
gravel shoulders. 

The culvert rehabilitation will consist of cleanout and concrete invert paving (both cells).  

The rehabilitation would be completed in two stages. In Stage 1, the creek flow would be diverted through the north 
cell while the south cell is being rehabilitated. In Stage 2, the creek flow would be diverted through the south cell 
while the north cell is being rehabilitated. 

12 3-313/C2 Green’s Creek The Green’s Creek Culvert, is located under 
Highway 417 Westbound. A twin corrugated structural steel 
plate structure, each pipe is 5.5m in diametre and carries 5.17m 
of fill. The structure is aligned in an east-west direction and 
carries two mainline lanes (two westbound), one off-ramp lane 
(Highway 417 westbound to Walkley Road) and gravel 
shoulders. 

The culvert rehabilitation will consist of cleanout and concrete invert paving (both cells).  

The rehabilitation would be completed in two stages. In Stage 1, the creek flow would be diverted through the north 
cell while the south cell is being rehabilitated. In Stage 2, the creek flow would be diverted through the south cell 
while the north cell is being rehabilitated.  

13 3-315/C McEwen Creek The McEwen Creek Culvert, under Highway 417 at the Hunt 
Club Interchange carries eastbound and westbound traffic along 
Highway 417 over McEwen Creek. The existing concrete box 
culvert is aligned in a northeast-southwest direction and carries 
four mainline lanes (two eastbound, two westbound), an 
on-ramp lane (Hunt Club eastbound to 
Highway 417 westbound) and partially-paved median 
shoulders. 

In 2013, an extension was completed under Contract ISB09-5133B (City of Ottawa). The scope of work included the 
addition of a cast-in-place rigid frame open footing 8m long extension to the east end of the culvert with 6m long 
wingwalls on either side of the extension. 

In 2015, rehabilitation was completed under Contract 2015-4257 (W.P. 4108-14-00). The rehabilitation scope of 
work included concrete partial depth repairs to the soffit and barrel walls. 

The expected extension of service life from the 2015 rehabilitation is 20 years. Based on this, no work is 
recommended under the preliminary design study. 

14 3-444/C Ramsay Creek The Ramsay Creek Culvert, is a corrugated structural steel plate 
structure, and is 5.5m wide, 3.7m high and 44.5m long. The 
structure is aligned in a northeast-southwest direction, and it 
does not carry traffic. The culvert carries 2m of fill. 

The preliminary design for the Ramsayville Overpass (EBL), Site 3-265/1, resulted in the recommendation to replace 
the existing bridge with a three-span structure on a new median alignment. Based on the new span configuration, 
the Ramsay Creek Culvert is no longer required. Therefore, this culvert is recommended to be removed and the 
natural open channel be reinstated. Since the Ramsayville Creek will be disturbed during the removal and 
reinstatement of the watercourse, it is recommended that a protective apron be considered during the detail design 
process. 
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6.3 Construction Sequence 

Several sites were identified where impacts relative to environmental conditions, traffic disruptions, and rail line 
interventions could be reduced or managed more efficiently if sites were combined or “paired” once the project 
prepares for the Detail Design study phase. The sites that are proposed for pairing are: 

• Green’s Creek, EBL and WBL; 
• CP Railway, EBL and WBL overhead;  
• CN Railway, EBL and WBL overhead, and  
• Ramsayville Road, EBL and WBL overpass (including Ramsay Creek culvert) 

Beyond the recognition of these linkages between sites, the work described in this report will be constructed in a series 
of construction contracts. Discrete packages of work will be developed that can be implemented independently of each 
other and that can be staged over several years, preceded by months of Detail Design study to prepare the contract 
documents. These structural undertakings will be parcelled into smaller, less complex undertakings, taking into 
consideration the influence that one construction site will have on an adjacent site to minimize impacts on traffic 
(detours) and other environmental interests.  

The sequence of work will be determined by the Ministry of Transportation during the Detail Design study phase in 
consultation with the City of Ottawa, OPP, Emergency Services, the NCC and the general public. 

6.4 Property Requirements/Impacts 

No property acquisitions are required. 

However, access to sites may be limited pending the construction activity that will be developed during the Detail Design 
study phase. This may require a Temporary Limited Interest (TLI) to gain access to perform the construction activity, in 
which case property is only required for the duration of the road construction activities to facilitate the construction 
operations. TLI properties are rehabilitated and returned to their original owner at the completion of the construction 
period. 

Two NCC access corridors, one at each of the CPR (Site 3-302/1&2) and CNR (3-301/1&2) overheads will also require 
consideration for farming activity to operate on both sides of the Highway 417 ROW. This consideration will have to be 
assessed during Detail Design. 

6.5 Proposed Road Closures 

There are no proposed permanent road closures as part of the recommendations of this plan. Traffic management will 
be achieved through traffic management utilizing lane shifts and detours routes. 

Ramsayville Road will be closed for short durations (24-hour closures) during the construction of the new bridges (girder 
placement) and removal/demolition of the existing structures (girder and deck removal). 

Highway 417 ramps will be closed for long periods during construction at E-417E On-Ramp at Innes Road and E-417E 
On-Ramp at Walkley. 

6.6 Environmental Issues and Commitments 

This study follows an earlier comprehensive review of Highway 417 from west of Highway 416 to Anderson Road (GWP 
663-93-00 which followed the Class EA process and identified areas of environmental sensitivity or concern. As the 
recommendations of the former study are carried forward, so do its environmental commitments and concerns under 
this current study. 

This study from Aviation Parkway to Ramsayville Road recognizes the former study’s commitments and concerns and 
carry these forward as part of this TESR to ensure their consideration in the Detail Design study phase. During the Detail 
Design study phase, specific provisions will be considered and incorporated into the construction contract documents.  

This study has identified concerns (such as SARS species) that were not investigated under GWP 663-93-00. The broader 
spectrum of impacts such as noise, dust, air quality, surface water protection and impacts to vegetation, etc. from the 
former Class EA Study remain a concern and have been carried forward as commitments in the Table 6.3 - Summary of 
Environmental Effects, Proposed Mitigation and Commitments to Future Work.  

6.6.1 Natural Environment 

6.6.1.1 Soils, Surface Water, Erosion and Sedimentation Effects 

This is a general concern common to construction activity that will be carried to Detail Design for consideration. This will 
be isolated at existing structural sites and undertaken in a controlled fashion minimizing soil disturbances and 
modifications. Standard erosion and sedimentation control practices will be followed through the Detail Design process 
before construction begins. 

6.6.1.2 Surface Water Protection 

Necessary precautions are to be prescribed for the prevention and response to spills. Provisions for containment of 
construction debris need to be specified. Deck drain discharges are to be diverted and away from direct entry to water 
courses. 

6.6.1.3 Fisheries and Aquatic Ecosystems 

The Recommended Plan required the removal of two (2) culverts. Ramsay Creek (Culvert 14) has potential fisheries 
concerns, pending the construction activity and design that will be undertaken. While not anticipated at this time, 
modifications may result in a harmful alteration, disturbance or destruction of fish habitat (a "HADD") and may 
require compensation in accordance with the DFO Fish Habitat Conservation and Protection Guidelines. 

Culvert 1 will also be removed but the unnamed watercourse will not involve fish habitat. Substrate enhancements over 
disturbed areas of the streambed and native, indigenous shrub plantings on disturbed areas of stream bank should 
provide adequate mitigation for disruption of aquatic habitat because of the construction. 

Otherwise, culvert and bridge rehabilitation associated with watercourses will include mitigation in association with: 

 Restricting culvert rehabilitation such that in-water work shall not occur between March 15  and June 30 of any 
year; 

 Using flow diversions to allow in-water work to be completed in the dry; 

 Restricting  activities adjacent to all watercourses (i.e. storage of materials, refueling and excess material 
placement), and 

 Preventing sediment and debris from entering watercourses with the use of silt fencing, check dams and other 
standard debris capture devices. 

No culvert extensions are required for the proposed future highway widening. Shrub plantings with native species seed 
mix at disturbed bridge sites and culvert ends should adequately mitigate impacts of the local removal of ground cover. 

6.6.1.4 Terrestrial Ecosystems 

Slopes of embankment areas that are disturbed will be restored and stabilized with re-seeding.  

With the exception of the Ramsayville structures, vegetation removal requirements at bridge and culvert sites are 
anticipated to be relatively minor. The bridge replacements at Ramsayville Road will affect vegetative and wildlife 
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communities therefore negative impacts to these isolated areas will have to be investigated further to apply mitigation 
measures (potentially, tree protection). 

Species at Risk (SAR) have the potential to be in the study area. Bobolink and the Eastern Meadowlark nesting and 
forage habitat were observed adjacent to the study area. Foraging Barn Swallows and observed nests at Ramsayville EB 
(Site 3-265/1), CPR (Site 3-302/1&2) and CNR (3-301/1&2) overheads will require further assessment in Detail Design 
and regulatory registration with the MNRF prior to construction.  

Regard and attention to the potential presence of the Milksnake, Blanding’s Turtle and Snapping Turtle, at study sites, in 
particular the culvert locations, is warranted. This should include site investigations to identify habitat, reduce area of 
disturbance and use of barrier protection. 

6.6.1.5 Surface Water 

The Recommended Plan will not alter the main surface water flows within the study area. Provisions for water 
quality protection, spill response and work in ‘the dry’ should be specified in Detail Design for all water courses. 

6.6.1.6 Greenways and Open Space Linkages 

The Recommended Plan will not alter the continued use after construction is completed. 

The pathway connection at Ramsayville will be relocated to the opposing side of Ramsayville Road as requested by the 
NCC. 

6.6.2 Social-Economic Environment  

6.6.2.1 Land Use 

No property acquisition is required. A Temporary Limited Interest (TLI) may be required at: 

Culvert 5 – It is anticipated that the operation for Jack and Bore will be to the west of the existing culvert and that a TLI 
would not be required. However, during Detailed Design the operation to the east may require a TLI. 

Culvert 6 – It is anticipated that the operation for Jack and Bore will be staged in the median on Highway 417. However, 
if during Detailed Design it is determined that the Jack and Bore operation for the culvert will require more room on the 
west end of the culvert a TLI may be required. 

Culvert 7 – It is anticipated that the operation for Jack and Bore will be to the west of the existing culvert and that a TLI 
would not be required. However, during Detailed Design if it is determined that the operation should be undertaken to 
the east of the culvert, a TLI will be required 

In terms of other property interests, a commercial business will have one of its two entrances affected during staged 
construction at Cyrville Road underpass. 

6.6.2.2 Traffic Management Plan 

A Traffic Management Plan will be developed in Detail Design and will address issues raised in the areas of 
Community/Recreation, Commercial/Industrial, Traffic Operations, Pedestrians, Cyclists and Emergency Services. This 
will include ramp closures and detours for provisions to maintain access and traffic flow to the existing land uses in the 
adjacent areas affected by construction activities.  

In addition to vehicles and public transit, access will be maintained and provided for pedestrian and cyclist passage, 
whenever possible throughout the construction period. 

 

 

6.6.2.3 Contaminated Property and Waste Management 

The proposed work is largely contained within the existing highway right-of-way, however it is recommended that 
limited subsurface investigations be completed in the areas designated for construction during the Detailed Design, to 
confirm the absence of contaminants of concern.  

During the Detailed Design stage, sampling of materials suspected to possibly contain asbestos in the structures should 
be conducted. Materials not sampled, but associated with confirmed asbestos should be treated as asbestos containing 
and managed according to waste management guidelines (O. Reg 278 and O. Reg 347 respecting asbestos). 

Furthermore, limited subsurface investigations should be completed during the Detail Design study phase to confirm or 
refute the presence of contaminants of concern in the areas designated for construction (Jack and Bore, ditch cleanouts, 
removals/excess materials) as identified in Table 6.3. (listed earlier in Table 4.7). The management of excess materials 
should comply with OPSS 180.  

Table 6.3 Recommended Soil/Water Investigations Sites 

Site 
Area where additional investigation may be 

required 
Additional work to take place 

Site 3-303 Ditch area adjacent to industrial properties 
located adjacent to the Highway 417 on-ramp 
travelling southeast from the Aviation 
Parkway. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Site 3-305 Ditch area located along the Highway 
417 on-ramp, heading southeast from Innes 
Road. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Site 3-314 Ditch area along Cyrville Road located 
approximately 100m west of the bridge 

Soil sampling in any areas proposed to be 
disturbed as part of construction.  

Site 3-310 Area north of the bridge. Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Sites 3-302-1/2 Areas beneath the bridges adjacent to the 
rail lines. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Site 3-306 The ditch area near the rail line located to 
the east of Sheffield Road and north of 
Walkley Road or in the area of 
Highway 417 at Walkley Road, including the 
ramps ditch areas and ditches along the 417. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Site 3-301 Area of the Hydro property located 
approximately 100m southwest of the bridge. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. 

Site 3-442/C Ditch area adjacent to industrial properties 
located adjacent to the Highway 417 on-ramp 
travelling southeast from the Aviation Parkway. 
Surface water flowing through culvert could 
also possibly be contaminated. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. As well as 
sampling of any surface water that is to be 
removed/dewatered from the site. 

 

Site 3-443/C Ditch area on the west side of Highway 417. 
Surface water flowing through the culvert could 
also possibly be contaminated. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. As well as 
sampling of any surface water that is to be 
removed/dewatered from the site. 

Site 3-762/C Ditch area on the south side Innes Road. Soil sampling in any areas proposed to be 
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Table 6.3 Recommended Soil/Water Investigations Sites 

Site 
Area where additional investigation may be 

required 
Additional work to take place 

disturbed as part of construction. As well as 
sampling of any surface water that is to be 
removed/dewatered from the site. 

Site 3-312/C Ditch area near the rail line located to the 
east of Sheffield Road and north of Walkley 
Road. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. As well as 
sampling of any surface water that is to be 
removed/dewatered from the site. 

Site 3-315/C Ditch area west of the Site, adjacent and 
downstream of the industrial properties on 
Russell Road. Surface water  flowing through 
culvert could also possibly be contaminated. 

Soil sampling in any areas proposed to be 
disturbed as part of construction. As well as 
sampling of any surface water that is to be 
removed/dewatered from the site. 

6.6.2.4 Aesthetics/Landscape Composition 

A detailed landscape plan is needed to address impacts at Ramsayville Road where new alignments and the removal of 
vegetation will occur. Culvert sites with disturbances due to by-pass culvert installation and culvert removals (Culvert 
Study No. 1 and 14) will require revegetation to minimize impacts. 

6.6.2.5 Construction Noise 

The Recommended Plan recognizes that the reconstruction/rehabilitation projects will generate noise during 
construction activities.  

Construction equipment is to be in an operating condition that prevents unnecessary noise. The MOE stipulates limits on 
noise emissions from individual items of equipment, rather than for overall construction noise. The contract 
documentation should ensure that the specified limits contained in MOE Publication NPC-115 – “Construction 
Equipment”, would be in effect during construction.  

Night work is likely needed during construction at the Aviation Parkway ‘Y’ deck and at other bridge sites when switching 
construction stages. If nighttime construction will be necessary, a noise by-law exemption will be required prior to 
construction. 

6.6.3 Cultural Environment 

6.6.3.1 Archaeology and Built Heritage 

No impact on archaeological or built heritage resources is anticipated. In the event that deeply-buried archaeological 
deposits are discovered in the course of construction, the Cultural Programs Branch, Ministry of Tourism, Culture and 
Sport (MTCS), should be notified immediately. In the event human remains are encountered, the Cultural Programs 
Branch, MTCS, and the Registrar of the Cemeteries Regulation Section of the Ontario Ministry of Government Consumer 
Services should be notified immediately. Standard contract provisions will be included in the contract documents to 
address the issue of deeply buried resources. 

6.7 Future Consultation 

The consultation program undertaken during the study, involving the public, municipal governments and federal, 
provincial and municipal agencies will be continued during the Detail Design study phase before any construction 
proceeds. 

Future consultation requirements with external agencies will include: 

• City of Ottawa: Liaison regarding stormwater management, Context Sensitive Design, landscaping 
plans, detour routes, staging of construction, etc.; 

• National Capital Commission: Liaison regarding farm access, pathway maintenance; 
• Department of Fisheries and Oceans: Approval required for fisheries compensation authorization, if 

required, and 
• CPR, CNR, VIA Rail for safety design and operational considerations. 

6.8 Commitments to Future Work 

Following the 30-day public review of the Transportation Environmental Study Report (TESR) and the receipt of 
environmental clearance, MTO may proceed to detail design as outlined in the Class EA for Provincial Transportation 
Facilities, 2000. 

With the magnitude of work being in the order of about six (6) years of construction activity, structural undertakings will 
be parcelled into smaller, less complex undertakings, taking into consideration the influence that one construction site 
will have on an adjacent site to minimize impacts on traffic (detours) and other environmental interests. 

Each of these study parcels will be preceded by months of Detail Design to prepare the contract documents prior to 
tendering.  

During the Detail Design study phase, the project will not only undergo the completion of contract drawings and tender 
documents but it will also undergo a continuation of the study process including: 

• Project overview; 
• Consultation process; 
• Environmental factors; Existing conditions; 

 Soil/water erosion site sensitivity 
 SAR species investigations 
 Sampling material to ascertain asbestos presence 
 Utility locations 

• Environmental issues and commitments; 
 Context Sensitive Design concepts 
 Site requirements for Temporary Limited Interests (TLI) 
 Culvert removals re fish habitat and rehabilitation 
 Tree protection, Landscape design for disturbed median /ROW construction (Ramsayville, Jack and Bore 

sites, approaches for slope flattening) 
 NCC farm access corridors at rail lines 

• Significant environmental features, effects and proposed mitigation; 
 Traffic Management Plan  

• Commitments to further work; 
• Monitoring, and 
• Construction provisions and specifications. 

A Design and Construction Report (DCR) will be prepared to address detours, traffic management and environmental 
considerations during construction. The DCR will be issued for a 30-day public comment period. 
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6.9 SUMMARY OF ENVIRONMENTAL CONCERNS, PROPOSED MITIGATION AND COMMITMENTS TO FUTURE WORK 

Table 6.4 provides a summary of the potential direct and indirect environmental effects associated with the Recommended Plan, mitigation measures proposed to prevent, lessen or remedy potential detrimental environmental effects and a 
description of the commitments to future work. 

Table 6.4 Summary Of Environmental Effects, Proposed Mitigation and Commitments to Future Work 

I.D. # 
Issues/ Concerns 
Potential Effects 

Concerned 
Agencies 

I.D. # Mitigation/Protection/Monitoring 

1 Fisheries and Aquatic Ecosystems 

 Impacts on fish/fish habitat at culvert and bridge sites 

Department of Fisheries and Oceans 
(DFO)  

 

Ministry of Natural Resources / 
Forestry (MNRF) 

 

Rideau Valley Conservation 
Authority (RVCA) 

 

1.1 In-water works, for culvert/bridge rehabilitation shall not occur between March 15 and June 30 of any year.  

1.2 In order to protect the local fishery the construction contract shall include the requirement for removal of fish prior to culvert 
removal, replacement/cleanout. 

1.3 All in-water work shall be conducted in the dry to avoid introducing suspended sediment into the watercourse. 

1.4 When possible, schedule work to avoid wet and rainy periods that may increase the risk of erosion and sedimentation. 

1.5 Uncured concrete and other materials used for concrete repair shall be prevented from entering waterbodies using 
appropriate barriers and should be stored a minimum 30m from the watercourse. 

1.6 If required, secure Federal Fisheries Act authorization during Detail Design and submit to DFO for approval (Ramsay Creek). 

1.7 Restrict activities adjacent to watercourse i.e. storage of materials, refueling. 

2 Erosion and Sediment Control 

 Disturbance of sediment during construction will 
increase the potential for erosion and movement of 
sediment into study area watercourses 

MNRF 

MOECC 

RVCA 

2.1 Removal or disturbance of woody riparian vegetation should be minimized during construction operations in order to prevent 
unnecessary loss of bank stability. 

2.2 Placements of riparian vegetation at disturbed areas at culvert ends, by-pass outlets and placement of natural stone substrate 
or other suitable material at culvert/by-pass outlets to be considered during Detail Design. 

2.3 For areas with full grading and excavation resulting in exposed slopes (Ramsayville bridges and CPR overheads), develop 
erosion control measures during Detail Design. 

2.4 In order to mitigate the transport of sediment along the ditch lines as well as from exposed soils adjacent to watercourses, 
environmental protection measures (such as straw bale flow checks, rock flow check dams, silt fence barriers, and erosion 
control blankets) should be incorporated into the final design and installed during construction.  

2.5 The need for an Erosion and Sedimentation Control Plan shall be identified during Detail Design to prevent sediment and 
debris from entering watercourse, restricting construction activities and monitoring construction activities. 

2.6 All dewatering operations should outlet onto a grassed area greater than 30m from the nearest watercourse or outlet into a 
sediment-settling basin that will allow sediments to settle out before the water enters to the watercourse. 

3 Surface Water Protection DFO 

 

Ministry of the Environment and 
Climate Change (MOECC) 

3.1 In the event that a spill occurs, proper containment, clean up and reporting, in accordance with provincial requirements, will 
be completed. 

3.2 All necessary precautions will be taken to prevent the accumulation of litter and construction debris. 

3.3 Emergency spill response kits will be located on site at all times. 

3.4 Bridge designs should not include deck drain discharges to watercourses. 

4 Vegetation and Wildlife 

 Impact on wildlife habitats via disturbance and habitat 
destruction with removal of woody, herbaceous 
vegetation. 

 Disturbance to nesting migratory birds. 

Environment Canada (EC) 

MNRF 

 

4.1 Any disturbance to vegetation by construction activities should be carried out prior to the bird nesting period of April 1 to 
August 31. 

4.2 Prior to construction, bridges and culverts should be inspected for the presence of nesting birds with contingency measures to 
prevent birds from attempting to nest in/on the structures. 

4.3 An avian specialist should be retained to ensure that disturbance of active breeding bird habitat is prevented should 
disturbance occur during breeding periods. 

4.4 Exclusionary netting to be installed at the bridges and culverts in order to prevent migratory birds from nesting on or within 
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Table 6.4 Summary Of Environmental Effects, Proposed Mitigation and Commitments to Future Work 

I.D. # 
Issues/ Concerns 
Potential Effects 

Concerned 
Agencies 

I.D. # Mitigation/Protection/Monitoring 

the structure. This should be maintained until August 1 or until the project has been completed. 

4.5 A concept Landscape Plan will be developed (during Detail Design) for the sites of Ramsayville Road/Creek and Green’s Creek 
to replace vegetation in disturbed areas according to a landscape plan to re-vegetate the disturbed areas within the proposed 
construction staging areas and the new/old highway alignments. 

5 Species at Risk 

 Disturbance to nesting Barn Swallows 

 Disturbance to migrating/nesting turtles 

MNRF 5.1 The construction design beside watercourses should provide protection along the limits of construction to prevent turtles, 
other reptiles and amphibians from moving into the active area. 

5.2 Should any SAR be encountered during construction (dead or alive), the local MNRF Management Biologist (Kemptville) 
should be contacted. If construction operations are an immediate threat to SAR, these operations should cease immediately. 

5.3 Contractors and construction staff should be familiar with SAR potentially present within the study area and their appearance 
(Milksnake, Blanding’s Turtle and Snapping Turtle).  

6 Land Use / Traffic 

 Commercial property access 

 Traffic, transit delays/detours 

 Impact on emergency vehicle service routes 

 Restricted pedestrian/cyclist passage 

 Property access routes across Highway 417 

 Temporary Limited Interest for site access 

City of Ottawa 

MTO 

National Capital Commission (NCC) 

6.1 Maintain access to business entrances and other properties throughout construction. 

6.2 Prepare a traffic management plan with alternatives routes and advance warning during Detail Design. 

6.3 Ensure communication with emergency services during construction. 

6.4 Advance signage to be provided two weeks prior to notify pathway users of the upcoming closure. 

6.5 Accommodate pedestrians and cyclists during construction. 

6.6 Ensure farmers/landowners with NCC rights of access are accommodated during construction. 

7 Aesthetic / Landscape Composition 

 Context Sensitive Design (CSD) 

 Recreational Pathways 

NCC 

City of Ottawa 

 

7.1 Consider applying CSD guidelines consistent with the City of Ottawa’s interest from Walkley Road to enhance design. This 
treatment, applied to the elements of freeway bridge infrastructure would be undertaken during the Detail Design study 
phase. 

7.2 Replace vegetation where feasible under a developed landscape concept recognizing pathways and corridors identified by the 
City and the NCC. 

8 Archaeological and Heritage Resources 

 All works are anticipated to take place within already 
disturbed areas of the right-of-way 

 

Ministry of Tourism, Culture and 
Sport (MTCS) 

8.1 Should any human remains be encountered during construction, such construction activity shall cease, and the proponent 
shall immediately contact the following: Ontario Provincial Police, the Registrar of the Cemetreies Regulation Unit of the 
Ministry of Government Consumer Services, and the Ministry of Tourism, Culture and Sport. Depending on the antiquity of 
human remains, certain aboriginal groups may need to be contacted. 

8.2 Should any cultural heritage remains be encountered during construction activities, such activities shall cease, and the 
proponent shall immediately contact the Ministry of Tourism, Culture and Sport. 

9 Contaminants and Waste 

 There is the potential to encounter hazardous waste 
and contaminated soils during removals and 
construction. 

 

MOECC 

9.1 The potential for asbestos in the service ducts along the existing structures requires further investigation during Detail Design. 
Therefore, intrusive testing may be necessary in order to determine whether the service ducts contain asbestos fiber.  

9.2 It is recommended that limited subsurface investigations be completed during the Detail Design in the areas designated for 
construction to confirm or refute the presence of contaminants i.e. railway corridors, Ramsayville Road. 

10 Noise 

 Noise from construction, equipment and vehicles 

 Several residences and businesses are adjacent to 
Highway 417 

 

City of Ottawa 

MOECC 

10.1 Construction equipment is to be in an operating condition that prevents unnecessary noise. Sound emissions from all 
construction equipment should comply with Ontario Ministry of the Environment and Climate Change Guideline 
NPC-115 “Construction Equipment” to be in effect through the contract documentation. 

10.2 If nighttime construction will be required, a noise by-law exemption will be required prior to construction. 

11 Air Quality MOECC 

EC 

11.1 Odor and fume impacts should be minimized by ensuring that all equipment is properly maintained and that all pollution 
control devices on the equipment are operational and properly maintained. 

11.2 Dust should be controlled by the application of dust suppressants, such as water.  
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Table 6.4 Summary Of Environmental Effects, Proposed Mitigation and Commitments to Future Work 

I.D. # 
Issues/ Concerns 
Potential Effects 

Concerned 
Agencies 

I.D. # Mitigation/Protection/Monitoring 

12 Utilities 

 Navigable Waters 

 Rail Corridors 

 Fibre Optics 

Ministry of Transportation 12.1 Ensure approvals are acquired, as needed. 

12.2 Ensure advance coordination with utility companies is undertaken for utility relocations/protection. 
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City of Ottawa Transportation Master Plan (2013) 
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Greenbelt Master Plan (2013) 
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Ontario Heritage Act (2007) 

Ottawa Cycling Plan (2013) 

Ottawa Greenbelt Master Plan (2013) 
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LIST OF REFERENCE ACTS 

Canadian Environment Assessment Act (2012) 

Endangered Species Act (2007) 

Environmental Assessment Act (2012) 
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Federal Fisheries Act (1985) 

Navigation Protection Act (2014) 

Ontario Clean Water Act (2006) 

Ontario Water Resources Act (1990) 

Species at Risk Act (SARA) (2002) 
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