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Interested persons may provide written comments to our project team by June 11, 2021. All comments and concerns 
should be sent directly to Peter Fraser, P. Eng., Senior Project Engineer at the Ministry of Transportation – Project Delivery 
East at 613-544-2220 ext. 4191, or via email at Peter.Fraser@ontario.ca. 

In addition, a bump-up request may be made to the Ministry of the Environment, Conservation and Parks (MECP) for an 
order requiring a higher level of study (i.e. requiring an individual/comprehensive EA approval before being able to 
proceed), or that conditions be imposed (e.g. require further studies), only on the grounds that the requested order may 
prevent, mitigate or remedy adverse impacts on constitutionally protected Aboriginal and treaty rights. Requests on other 
grounds will not be considered. Requests should include the requester contact information and full name for the MECP. 

Requests should specify what kind of order is being requested (request for additional conditions or a request for an 
individual/comprehensive environmental assessment), how an order may prevent, mitigate or remedy those potential 
adverse impacts, and any information in support of the statements in the request. This will ensure that the MECP is able 
to efficiently be reviewing the request. 

The request should be sent in writing or by email to:  

Minister of the Environment, Conservation and Parks 
Ministry of the Environment, Conservation and Parks 

777 Bay Street, 5th Floor 
Toronto, ON M7A 2J3 

Minister.mecp@ontario.ca 
 

 
 
 
 

 
 

Director, Environmental Assessment Branch 
Ministry of the Environment, Conservation and Parks 

135 St. Clair Ave. W., 1st Floor 
Toronto, ON M4V 1P5 

EABDirector@ontario.ca 
 

 
 
 
 

THE PUBLIC RECORD 

Due to the ongoing COVID-19 pandemic, viewing supporting materials in person is not available at this time. 

To facilitate public review of this document, copies are accessible during the 30-day public review period 
electronically on the project website (www.401bridgeimprovements.com) or in hard copy upon request.  

Laura Donaldson, P.Eng. 
Project Manager 

McIntosh Perry Consulting Engineers Ltd. 
1-1329 Gardiners Road 

Kingston, Ontario K7P 0L8 
Telephone: 343-344-2635 
Toll-Free: 1-888-348-8991 

Fax: 613-542-7583 
Email: l.donaldson@mcintoshperry.com 

 
 
 
 
 
 

Peter Fraser, P.Eng. 
Senior Project Engineer 

Ministry of Transportation – Project Delivery East 
1355 John Counter Boulevard 

Kingston, Ontario K7L 5A3 
Telephone: 613-544-2220 ext. 4191 

Cell Phone: 613-483-4619 
Toll-Free: 1-800-267-0295 

Fax: 613-540-5106 
Email: peter.fraser@ontario.ca 

 

  

 
 

 

http://www.401bridgeimprovements.com/
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Requests should also be sent to McIntosh Perry Consulting Engineers Ltd. and the Ministry of Transportation – Project 
Delivery East by mail or by email: 
 
 

Laura Donaldson, P.Eng. 
Project Manager 

McIntosh Perry Consulting Engineers Ltd. 
1-1329 Gardiners Road 

Kingston, Ontario K7P 0L8 
Telephone: 343-344-2635 
Toll-Free: 1-888-348-8991 

Fax: 613-542-7583 
Email: l.donaldson@mcintoshperry.com 

 
 
 

 
 

 

Peter Fraser, P.Eng. 
Senior Project Engineer 

Ministry of Transportation – Project Delivery East 
1355 John Counter Boulevard 

Kingston, Ontario K7L 5A3 
Telephone: 613-544-2220 ext. 4191 

Cell Phone: 613-483-4619 
Toll-Free: 1-800-267-0295 

Fax: 613-540-5106 
Email: peter.fraser@ontario.ca 

 
Information will be collected in accordance with the Freedom of Information and Protection of Privacy Act. With the 
exception of personal information, all comments will become part of the public record.  
 

Cette publication hautement spécialisée n'est disponible qu'en anglais en vertu du règlement 671/92, qui en exempte la 
traduction selon l'application de la loi sur les services en français. Pour des renseignements en français au sujet de ce 
projet, veuillez rejoindre Patrick Leblanc en composant le 613-714-4586. 
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EXECUTIVE SUMMARY 

A Preliminary Design Study and Class Environmental Assessment (Class EA) has been undertaken to identify the most 
appropriate strategy to replace the Nudell Bush Road bridge crossing over Highway 401. The project was initiated when 
MTO Structural identified the existing bridge was nearing the end of its design life and had specific concerns that it did not 
meet the new/current design criteria for vertical clearance and barrier requirements. Over the years, there have been 
several high load strikes to the underside of the bridge. The bridge will be upgraded to the current clearance standard.   

For this study, a consultation plan included a project website, contact letters, newspaper notices, online Public Information 
Centre (PIC), and meetings with individual stakeholders, members of the public and external agencies.  

The study followed the approved environmental planning process for Group ‘B’ projects under the “Class Environmental 
Assessment for Provincial Transportation Facilities” (1999, amended 2000).   

The Recommended Plan 

The Recommended Plan evolved through a process that included the development and evaluation of alternatives, with 
additional details being developed as the study progressed, as documented in this report.  

Based on the study’s findings, the Recommended Plan is to replace the existing bridge with a longer structure on the 
existing horizontal alignment. The bridge replacement will require a full closure of Nudell Bush Road at the bridge for the 
duration of the construction, and two to three closures of Highway 401 on Friday or Saturday nights is required. One 
direction of Highway 401 will be closed and detoured at a time.  Detour routes during the closures will be in place and will 
increase travel time and distance.  

Key benefits include:  

• vertical clearance over Highway 401 is increased to meet design standards;  

• shorter construction period compared to staged construction; 

• minimizes construction zone risks as traffic is detoured; and 

• lower capital construction cost. 

The current configuration of Highway 401 does not provide adequate space for the westbound on-ramp to Highway 401 
from the Ingleside ONroute Service Centre as the existing westbound speed change lane taper terminates at the structure. 
An increased acceleration lane length of 725 m is recommended due to the horizontal curve, the high percentage of trucks 
and commercial vehicles leaving the ONroute, and the reduction in sight distance caused by the existing bridge abutments. 

The Recommended Plan will result in permanent property acquisition as the new embankment for the Nudell Bush Road 
bridge is higher than the existing embankment. The relocation of a residential entrance southeast of the structure is also 
required. 

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:  

• Impacts to the local residents; 

• Permanent loss of vegetation communities; 

• The relocation of the private entrance on Nudell Bush Road will result in encroachment into agricultural 
lands;  

• Temporary Limited Interest (TLI) and/or permanent property acquisition is anticipated for grading works; 
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• Portions of the study area were found to possess potential for archaeological resources. Within those areas 
identified as having potential, four (4) areas have a higher potential for finding artifacts based on where the 
19th century structures were located. All portions of the study area determined to have archaeological 
potential should be subject to a Stage 2 archaeological assessment before any proposed development that 
would result in a below-grade disturbance; and 

• The impact assessment included the development of proposed measures to avoid, minimize and mitigate 
the identified potential impacts, which are outlined in Section 6.4.  

 Commitments for Future Work 

Due to the ongoing COVID-19 pandemic, viewing supporting materials in person is not available at this time. To facilitate 
public review of this document, copies are accessible during the 30-day public review period electronically on the project 
website (www.401bridgeimprovements.com) or in hard copy upon request.  

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. 

The Project Team will continue to consult with the local property owners, municipalities, agencies, interest groups, 
Indigenous communities, property owners, the public and stakeholders regarding the proposed replacement during the 
Detail Design phase of the project.   

During the Detail Design study phase, the project will involve the completion of contract drawing and tender documents 
and a continuation of the study process including: 

• Species at Risk (SAR) targeted surveys should be undertaken to determine the presence or absence of bat 
species, grassland, and woodland bird species if it is confirmed that the proposed activities require the 
removal of habitat in the agricultural fields and woodland;  

• The location of invasive Phragmites should be reconfirmed to aid in the development of mitigation measures 
to halt the spread of this species;    

• All trees that are affected by the project works will be identified and a Landscape Plan will be completed;  

• If any designated substances such as arsenic, asbestos, lead and silica are identified in the concrete, granular 
materials, and asphalt during Detail Design or during construction, mitigation measures shall be developed 
and implemented;  

• Ditch design, the culvert sizing and invert elevations should be confirmed during the Detail Design; 

• All portions of the study area determined to have archaeological potential should be subject to a Stage 2 
archaeological assessment prior to any work that would result in below grade disturbance; 

• If any additional areas are to be impacted (i.e. soil disturbances or other alterations) beyond the limits of the 
defined study area footprint further archaeological assessment (Stage 1) may be required. Impacts include 
all aspects of the proposed development including temporary property needs (i.e. access roads, staging/lay 
down areas, associated works, etc.); and    

• Consultation with utility companies regarding relocation and further location of the underground bell duct 
on the south side of the highway. 

Provided these mitigation measures and commitments to further work during Detail Design are followed, impacts as a 
result of the project are anticipated to be minimal.  

  

http://www.401bridgeimprovements.com/
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GLOSSARY OF TERMS 
Alignment - The vertical and horizontal position of a road 

Alternatives - Well-defined and distinct course of action that fulfills a given set of requirements. Both alternative methods 
and alternatives to a proposed undertaking. The Environmental Assessment Act distinguishes between alternatives to the 
undertaking and alternative methods of carrying out the undertaking  

Alternative Methods - Alternative ways of carrying out the selected alternative which may include preliminary design, 
detail design, construction, or maintenance alternatives 

Alternatives To - Alternative ways of solving a documented transportation deficiency or taking advantage of an 
opportunity 

ANSI - Area of Natural or Scientific Interest 

Bump-Up - The act of requesting that an environmental assessment initiated as a class EA be required to follow the 
individual EA process. Such requests are only available on the grounds that the order may prevent, mitigate, or remedy 
adverse impacts on the existing aboriginal and treaty rights of the aboriginal peoples of Canada 

Class Environmental Assessment Document - An individual environmental report documenting a planning process that is 
formally submitted under the EA Act. Once the Class EA document is approved, projects covered by the class can be 
implemented without having to seek further approvals under the Environmental Assessment Act provided the Class EA 
process is followed 

Class Environmental Assessment Process - A planning process established for a group of projects to ensure compliance 
with the Environmental Assessment (EA) Act. The EA Act, in Section 13 makes provision for the establishment of Class 
Environmental Assessments.  

Corridor - A band of variable width between two locations. In transportation studies, a corridor is defined as an area where 
a new or improved transportation facility might be located 

Designated Areas – Areas defined by resource agencies, municipalities, the government, and/or the public, and through 
legislation, policies, or approved management plans, to have a special or unique value. These areas may have a variety of 
ecological, recreational, or aesthetic features and functions that are highly valued 

Detail Design - The final stage in the design process in which the engineering and environmental components of a 
preliminary design are refined and details concerning, for example, property, drainage, utility relocations and quantity 
estimate requirements are prepared, and contract documents and drawings are produced. This is typically at a 1:500 scale 

EA - Environmental Assessment  

EA Act - Environmental Assessment Act (as amended by S.O. 1996 C.27), RSO 1980 

EBL – Eastbound lane 

EMS – Emergency Management Services  

Environment  

- air, land or water  
- plant and animal life, including man 
- the social, economic and cultural conditions that influence the life of a man or a community  
- any building structure, machine or other device or thing made by man  
- any solid, liquid, gas, odour, heat, sound, vibration, or radiation resulting directly or indirectly from the activities of 

man, or  
- any part or combination of the foregoing 

Environmental Effect - A change in the existing conditions of the environment which may have either beneficial (positive) 
or detrimental (negative) effects  
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Endangered Species Act (ESA) – Legislation that provides automatic species protection, species classified 
as endangered or threatened automatically receive legal protection. Habitat protection: when a species is 
classified endangered or threatened, its habitat is also protected 

Evaluation - The outcome of a process that appraises the advantages and disadvantages of alternatives 

External Agencies - Include Federal departments and agencies, provincial ministries and agencies, conservation 
authorities, municipalities, Crown corporations or other agencies other than MTO 

Grade Separation – A vertical separation between a road/road or road/rail crossing 

Impact Assessment Act (IAA) – Legislation that outlines a process for assessing the impacts of major projects and project 
carried out on federal lands or outside of Canada. Replaced the former Canadian Environmental Assessment Act, 2012 

Mitigation Measure - A measure that is incorporated into a project to reduce, eliminate, or ameliorate detrimental 
environmental effects 

Mitigation - Taking actions that either remove or alleviate to some degree the negative impacts associated with the 
implementation of alternatives 

MNRF –Ministry of Natural Resources and Forestry. 

MECP – Ministry of the Environment, Conservation and Parks 

MTO – Ministry of Transportation 

MHSTCI – Ministry of Heritage, Sport, Tourism and Cultural Industries 

OGN – Ontario Government Notice 

PDR – Preliminary Design Report 

Public Information Centre (PIC) – One of the consultation techniques used in an informal setting with information, displays 
and project representatives to share thoughts and identify concerns with the public and agencies. 

Preliminary Design - That part of the planning and design process during which various alternative solutions are examined 
and evaluated including consideration of environmental effects and mitigation 

PSW – Provincially Significant Wetland 

Road Allowance – Easement reserved by the municipality for transportation purposes, i.e. roadway 

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

SAR – Species at Risk 

STEO – Student Transportation of Eastern Ontario 

TLI – Temporary Limited Interest 

TESR - Transportation Environmental Study Report 

Underpass – A bridge carrying the highway under another road 

Undertaking - In keeping with the definition of the Environmental Assessment Act, a project or activity subject to the Class 
Environmental Assessment 

Vertical Clearance - The vertical distance measured from the underside of the bridge to the top of the pavement on 
Highway 401 

WBL - Westbound lane
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1.0 OVERVIEW OF THE UNDERTAKING 

McIntosh Perry Consulting Engineers Ltd. (McIntosh Perry) – LEA Consulting Ltd. (LEA) Joint Venture was retained by the 
Ontario Ministry of Transportation (MTO) Eastern Region to complete a Preliminary Design and Class Environmental 
Assessment (Class EA) Study for the replacement of the Highway 401 Nudell Bush Road bridge as well as the extension of 
the Ingleside ONroute Service Centre on-ramp to westbound Highway 401 within the Municipality of South Dundas.  

1.1 General Description of Project 

The purpose of the study was to determine the appropriate strategy for the replacement of the Nudell Bush Road bridge 
over Highway 401. The bridge is nearing the end of its service life. The project includes the following:  

• Replacement of the existing bridge;  

• The extension of the ONroute Service Centre on-ramp to westbound Highway 401; and  

• Develop a preliminary design, including a staging plan to allow the bridge replacement and geometric 
improvements to be implemented efficiently, minimizing construction costs, traffic disruption and 
environmental impacts. 

This study has followed the requirements of a Group ‘B’ undertaking in accordance with the Class Environmental 
Assessment for Provincial Transportation Facilities (2000) (MTO Class EA). The study included environmental and 
engineering field investigations and seeking input from the local property owners, public, local municipalities, external 
ministries/agencies, and impacted property owners/businesses.  The study reviewed existing conditions and 
developed/evaluated a range of reasonable alternatives to determine the most appropriate plan. A Recommended Plan 
was selected as part of the evaluation and reviewed in more detail.  

1.1.1 Study Area 

The study limits include the MTO right-of-way (ROW) along Highway 401 and adjacent lands. The study area extends on 
Highway 401 from the on-ramp at the Ingleside ONroute Service Centre to approximately 800 m west along Highway 401. 
On Nudell Bush Road, the study area extends approximately 300 m on each side of the bridge within the Municipality of 
South Dundas. The study area is shown in Figure 1. 

Nudell Bush Road, at the existing bridge location, is on a tangent alignment and has a skew of approximately 25 degrees 
to Highway 401. Highway 401 under the bridge is on a horizontal curve. 

The mainline CNR east-west corridor and siding is located approximately 1.0km south of Highway 401 (at-grade crossing 
along Nudell Bush Road). There are 7 residences along the Nudell Bush Road between Highway 401 and the tracks. 
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Figure 1: Study Area 

1.2 Project Background 

The existing bridge was constructed in 1965, last rehabilitated in 2011, and is approaching the end of its service life. The 
bridge does not meet current vertical clearance requirements over Highway 401 and the existing span configuration will 
not accommodate future highway expansion or the current requirements for a standard-length ramp from the ONroute.  

The Ingleside ONroute Service Centre, which was created after the original construction of Highway 401 and the bridge, 
is located adjacent to the westbound lanes immediately (~450 m) east of the Nudell Bush Road bridge. The on-ramp (speed 
change lane) to Highway 401 from the ONroute Service Centre tapers and terminates at the bridge since the location of 
the existing bridge pier reduces the available length of the acceleration lane. The current length of the acceleration lane 
does not meet the current geometric standards.  

These identified deficiencies (nearing end of service life, not meeting new/current design criteria, and several vehicle load 
strikes) have resulted in the need to carry out the Preliminary Design and Class EA Study that is documented in this report.  
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MTO initiated the Preliminary Design and Environmental Assessment Study to determine the appropriate strategy for the 
replacement of the Nudell Bush Road bridge over Highway 401.  

1.3 Purpose of the Transportation Environmental Study Report 

This TESR has been in ongoing development during the Planning and Preliminary Design Stage and documents the 
environmentally significant aspects of the study. The TESR provides an overview of the project, a summary of the 
environmental conditions, the potential impacts including mitigation measures to address the environmental conditions 
within the study area. 

The TESR fulfills the documentation requirements of the Class EA process for a Group ‘B’ project.  

This report is being made available for a 30-day public review period, however due to the ongoing COVID-19 pandemic, 
viewing the report in person is not available at this time. To facilitate public review of this document, copies are accessible 
during the 30-day public review period electronically on the project website (www.401bridgeimprovements.com) or in 
hard copy upon request.  

To facilitate public review of this document, copies are accessible on the project website at 
www.401bridgeimprovements.com and hard copies available upon request.  

Laura Donaldson, P.Eng. 
Project Manager 

McIntosh Perry Consulting Engineers Ltd. 
1-1329 Gardiners Road 

Kingston, Ontario K7P 0L8 
Telephone: 343-344-2635 
Toll-Free: 1-888-348-8991 

Fax: 613-542-7583 
Email: l.donaldson@mcintoshperry.com 

 
 
 

 
 

 

Peter Fraser, P.Eng. 
Senior Project Engineer 

Ministry of Transportation- Project Delivery East 
1355 John Counter Boulevard 

Kingston, Ontario K7L 5A3 
Telephone: 613-544-2220 ext. 4191 

Cell Phone: 613-483-4619 
Toll-Free: 1-800-267-0295 

Fax: 613-540-5106 
Email: peter.fraser@ontario.ca 

 
Interested persons are encouraged to review this document and provide comments to the Project Team by June 11, 2021.  

In addition, a request may be made to the MECP for an order requiring a higher level of study (i.e. requiring an 
individual/comprehensive EA approval before being able to proceed), or that conditions be imposed (e.g. require further 
studies), only on the grounds that the requested order may prevent, mitigate or remedy adverse impacts on 
constitutionally protected Aboriginal and treaty rights. Requests on other grounds will not be considered.   

If no concerns or issues are outstanding by the end of the 30-day review period, the project is considered to have met the 
requirements of the Class EA, and MTO may proceed to Detail Design, subject to the commitments documented in the 
TESR, and obtain any outstanding environmental approvals. 

The final design plans completed during the Detail Design stage may have design modifications or refinements that may 
result in environmental benefits or impacts that were not anticipated or identified in this TESR. Changes that result in 
significant design modifications will be discussed with affected external agencies, interested stakeholders and property 
owners during the next phase of the study and documented in a Design and Construction Report (DCR) that will be made 
available for public review. If significant changes are made to the project following the completion of the TESR and 
eligibility for Environmental Clearance, a TESR Addendum may be required to document the project changes. 

http://www.401bridgeimprovements.com/
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1.3.1 Environmental Clearance 

If there are no significant concerns following the public review period, or if the MECP has not received a Part II Order 
request with issues relating to Aboriginal and treaty rights, the project will be eligible to move forward into Detail Design. 
During Detail Design, MTO will ensure that commitments to future work are undertaken and ‘environmental clearance’ is 
provided internally to indicate that obligations of the Class EA have been followed and that construction may commence.    

Although the timeline for construction is unknown, this planning will assist the MTO, municipality, business owners, and 
private landowners with future planning and development within the study area. The implementation of the identified 
improvements is dependent on regional and provincial priorities and available funding. 
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2.0 TRANSPORTATION NEEDS ASSESSMENT 

The objective of the study was to develop a Preliminary Design for the replacement of the Nudell Bush Road bridge on 
Highway 401, as well as the extension of the Ingleside ONroute Service Centre on-ramp to westbound Highway 401. The 
new bridge has an estimated design life of 75 years. The proposed design should reasonably accommodate future traffic 
including six (6) to eight (8) future lanes.  A separate study would be required for the future six (6) laning of Highway 401  

The purpose of this 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 401 operations; 

• Evaluate several alternatives, based on structural alignment, design type, and construction staging options 
for the new bridge;  

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

• Extend the westbound speed change merge lane onto Highway 401 for the Ingleside ONroute Service Centre; 

• Identify any property requirements – temporary limited interest or permanent;  

• Recommend the most appropriate strategy for staging the construction of the structure (e.g., detour routes 
for Highway 401 and Nudell Bush Road); and  

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

2.1 Problem Statement 

The bridge was constructed in 1965 and underwent a first rehabilitation in 1986. It was rehabilitated a second time in 
2011 following a high load strike to the underside of the bridge that necessitated girder repairs. The bridge is approaching 
the end of its service life and requires replacement.  

Assessment of the bridge has identified numerous opportunities for improvement including:  

• The condition of the bridge warrants replacement as it’s nearing the end of its service life (in service for 54 
years);  

• The existing vertical clearance from the underside of the bridge to the driving surface of Highway 401 will 
be upgraded as it does not meet current geometric standards;  

• The bridge piers are located near the travelled lanes and are not designed for impact loads if struck by a 
vehicle;  

• The bridge requires structural upgrades to conform to current seismic guidelines;  

• The existing span lengths do not accommodate the ultimate six-lane configuration of Highway 401 or a 
standard length for the ONroute on-ramp; and 

• Upgrade railings and traffic barrier. 

2.2 Opportunity 

The plan for the replacement of the existing bridge will address the opportunities identified and provide the following:  

• The minimum vertical clearance will be increased to meet the current minimum design criteria (5.0 m);  
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• The new structure span openings will allow for future highway expansion (future 6-lane and ultimate 8-lane 
configuration). This study is for the bridge only and a separate study is required for the future six (6) laning 
of Highway 401; and 

• The new structure will provide an opportunity to improve roadside safety features (i.e. guide rail system) to 
meet current standards.  

The following primary issues were identified during the study and consultation process: 

• Impacts to local property owners; 

• Effects of construction staging and detours on local traffic; 

• Emergency services response times to the residences located south of Highway 401 may be impacted during 
the bridge replacement (temporary closure of the bridge) if freight trains block the at-grade railway crossing 
located 1.0km south of Highway 401; 

• Relocation of existing residential entrance east of the bridge; and 

• Temporary and permanent property acquisition required for drainage improvements and the new 
embankment footprint. 
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3.0 ENVIRONMENTAL ASSESSMENT PROCESS 

3.1  ENVIRONMENTAL ASSESSMENT APPROVAL REGULATIONS 

A Preliminary Design and Environmental Assessment Study is carried out in accordance with applicable environmental 
legislation and the current government policies and procedures. The Class EA planning document defines groups of 
projects and activities, and the environmental assessment process that the MTO has committed to follow for these 
projects. Provided that this process is followed, and its requirements are met for a project, the requirements of the Ontario 
Environmental Assessment Act are met. 

The policies and legislation that apply to this study are described below. 

3.1.1 Ontario Environmental Assessment Act 

The environmental assessment process ensures that governments and public bodies consider potential environmental 
effects before an infrastructure project begins. The objectives of an environmental assessment are to minimize or avoid 
adverse environmental effects before they occur and incorporate environmental factors into decision-making while 
providing opportunities for public input into the process and investigations.  

3.1.2 Class Environmental Assessment for Provincial Transportation Facilities (2000) 

The MTO’s Class EA was approved under the Ontario Environmental Assessment Act in 1999 and amended in 2000. MTO 
has prepared the MTO Class EA to manage the need to undertake transportation-related infrastructure projects using a 
streamlined approach and is updating the Class EA to reflect the amended EA changes. These amendments would align 
assessment requirements with environmental impact, reduce duplication, and increase efficiency of the assessments. 

The MTO Class EA defines the EA process to be followed in respect of projects and activities similar in complexity and 
performed by the MTO. 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 groupings are 
largely defined by their relative complexity and potential for impacts and the undertakings, or projects are classified into 
three groups:  

Group A: Projects that are new provincial transportation facilities and highway / freeway realignments.  

Group B: Projects that modify access or add capacity to existing provincial transportation facilities, and new 

service / maintenance / operations facilities.  

Group C: Improvements to existing provincial transportation facilities. 

The MTO Class EA outlines principles and processes that must be followed for applicable projects, including consultation, 
development and evaluation of alternatives, and documentation. Public participation and consultation with property 
owners and other interested parties is a significant element of the decision-making process.  

This Preliminary Design and Environmental Assessment Study has followed the requirements of a Group ‘B’ undertaking 
in accordance with the MTO Class EA. Group ‘B’ projects include major improvements to existing transportation facilities 
including highway improvements that provide/cause a significant modification in traffic access (may also modify 
“footprint”) to and from existing highways, or that introduce/remove municipal road access to local areas. 

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. 
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3.1.3 Preliminary Design Study Process 

The MTO Class EA 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. 

The MTO Class EA process for Group ‘B’ projects occurs under a single stage called Planning and Preliminary Design. This 
stage includes both Planning and Preliminary Design components. Depending on the scale and complexity of the projects, 
the Planning aspect of the project may be very limited. Work may therefore be focused on Preliminary Design components.  

The overall goal of this stage is to plan and design a transportation project that achieves the greatest overall transportation 
benefit, while minimizing the overall net environmental effects. At the end of the Planning and Preliminary Design Stage, 
the design has been completed to a level of detail where the technical and economical feasibility of implementing the 
project, and the feasibility of securing environmental permits, approvals and authorizations required to implement the 
project can be determined. 

At this stage, the Preliminary Design Study Process entails the general project location and design concepts which 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 everything necessary to evaluate alternatives and 
a review process that properly accounts for environmental impacts. The Planning components includes review of 
transportation needs assessment process results and considers alternative methods in planning (identify and evaluate 
alternatives and select the preferred alternative). 

The preliminary design usually includes aspects of preliminary engineering and other factors such as environmental 
assessments, geotechnical investigations, hydrologic/hydraulic analysis, and traffic studies. 

Preliminary Design components include: 

• Publish Notice of Commencement;  

• Consider alternative methods in planning (identify and evaluate alternative methods in planning and select 
the preferred option;  

• Consult during the consideration of alternative methods in design; 

• Prepare the Transportation Environmental Study Report; and 

• Publish the Notice of Completion and start the public review.  

This project is presently under the Preliminary Design Stage, to be followed by a Detail Design study stage before 
construction takes place (Figure 2).  
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Figure 2: Overview of Class EA Process for Group ‘B’ Projects 

 

3.1.4 Impact Assessment Act 

On August 28, 2019, the Impact Assessment Act (IAA) replaced the former Canadian Environmental Assessment Act, 2012 
(CEEA, 2012). The Impact Assessment Act outlines a process for assessing the impacts of major projects and projects 
carried out on federal lands or outside of Canada.  Impact assessment is a planning and decision-making tool used to 
assess the positive and negative environmental, economic, health and social affects of proposed projects and impacts to 
Indigenous groups and rights of Indigenous peoples. 

The projects and activities that are subject to the IAA are very similar to those that were subject to an environmental 
assessment under the CEAA, 2012. The Project List focuses federal impact assessments on projects that have the most 
potential for adverse environmental effects in areas of federal jurisdiction. However, some changes have been made to 
the “Project List”, such as new thresholds or projects have been introduced or increased.  Under the IAA, only those 
projects designated by the Physical Activities Regulations or designated by the MECP on a discretionary basis may be 
subject to federal environmental assessment.   
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3.1.5 Other Environmental Approvals 

3.1.5.1 Federal Fisheries Act 

A fisheries assessment was not carried out as there are no fish-bearing watercourses present within the study area and 
no formal authorization required. 

3.1.5.2 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 potential 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 may be required with 
respect to designated species such as Bobolink (Dolichonyx oryzivorus) and Eastern Meadowlark (Sturnella magna). 
Permits and approvals will be reviewed and obtained, as required, during Detail Design.  
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4.0 CONSULTATION PROCESS  

Public consultation is a key component of the Class EA process and for this Preliminary Design Study of the Nudell Bush 
Road bridge over Highway 401. The exchange of information with both the public and government agencies respecting 
the environmental conditions/issues and the project overview ensured a thorough and transparent consultation process 
to meet the requirements of this Group ‘B’ Class EA. The consultation process provided an opportunity for the Project 
Team to share the study process with the local property owners, the public, external agencies, and stakeholders. 

The process aims to notify all interested parties of the project and to provide an opportunity for input to the study and 
decision-making processes. This was accomplished by presenting the findings of each stage of work to the public, and 
through ongoing discussions with various government agencies and ministries, Indigenous Communities, non-government 
interest groups and property owners. 

The consultation process was developed through a Consultation Plan at the start of the project with the establishment of 
a contact list for public and agency consultation. The contact list is provided in Appendix A. The Consultation Plan 
addressed specific issues and concerns as they arose throughout the project and included the following consultation 
components: 

• Notice of Study Commencement;  

• Communication with external agencies to obtain pertinent technical information and identify the 
requirement for legislative or regulatory approvals related to the undertaking; 

• Meetings with municipal staff (Municipality of South Dundas, Township of South Stormont); 

• Communication (including face-to-face meeting) with affected business owners where work is likely to have 
an impact on their property/businesses; 

• Communication (including face-to-face meetings) with affected property owners where temporary or 
permanent interest in their property is required; 

• One Online Public Information Centre (PIC); and  

• Notice of Completion/Transportation Environmental Study Report Review Period.  

Upon the completion of this TESR, a final contact letter will be sent to all members of the public who submitted comments 
or indicated their interest in the study, and to external agencies, Indigenous Communities, and stakeholders concurrent 
with the Notice of TESR Submission. The letter will identify how to obtain a copy of the TESR for review on the project 
website or via hard copy upon request as well as the closing date for submission of comments. The “Notice of TESR 
Submission” will be attached to the contact letters and will conclude the consultation process for this project as 
environmental clearance under the Class EA is achieved. 

4.1 Project Website 

A project website at www.401bridgeimprovements.com provides one common website that is updated regularly with 
information regarding the replacement and rehabilitation of bridges along Highway 401 within MTO’s Eastern Region 
(Northumberland County to the Ontario-Quebec border). The purpose of this website is to keep members of the public 
informed, to share publicly available reports and other materials, and to allow for public comments.  

This website has been updated as the study progressed and contains all relevant study information for review, including 
links to project-specific documents (i.e., study notifications, EA process, PIC display boards, TESR), opportunities for public 
engagement and other relevant information. 
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4.2 Notice of Study Commencement  

The Notice of Study Commencement announces the formal start of the MTO Class EA process, and provides information 
about what is being proposed and how to get involved in the process. The purpose of the Notice of Study Commencement 
was to inform the public and external agencies about the study and to seek input from agencies and property owners. 

Study commencement notification letters were hand-delivered to residences and businesses within a 3 km radius of the 
study area. The Notice of Study Commencement was carried out through newspaper advertisement in the Morrisburg 
Leader and Cornwall Seaway News (both in English) on September 18, 2019. The notice described the purpose of the 
study, including the Class EA process, provided a map, contact information for the Project Team, and requested public 
involvement. It was also posted on the project website. 

On September 19, 2019, individual notification letters were sent to federal, provincial, and municipal agencies, property 
owners, Indigenous Communities, and stakeholder groups expected to have an interest in the study. The Contact list and 
notification materials are provided in Appendix A. 

4.2.1 External Communications, Negotiations and Consultations 

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

• Agency listings and contact letters; 

• Contact letters to local landowners and residents near the project; 

• Indigenous communities’ consultation; 

• Public notices in local newspapers; 

• Project website; 

• Public Information Centre (one online); 

• Meeting with local homeowners; and 

• Stakeholder meetings. 

The external agency/public contact list included government ministries/agencies, municipal staff, businesses, affected 
public, and interest groups. The local Member of Provincial Parliament (MPP) and Indigenous Communities were also 
contacted. 

4.2.2 Indigenous and Métis Consultation 

The consultation program included written communications with several Indigenous communities. Letters of Study 
Commencement were sent to Band Offices of the Indigenous Communities on September 19, 2019 (Table 1).  The letters 
identified the start-up of the Preliminary Design Study with an invitation to provide input, concerns and review of the 
online Public Information Centre materials. A copy of the initial contact letter is presented in Appendix A.  
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Table 1:  Contact with Indigenous Communities 

Alderville First Nation Hiawatha First Nation 

Algonquins of Pikwakanagan Mississaugas of Scugog Island First Nation 

Algonquins of Ontario Mohawks of the Bay of Quinte 

Chippewas of Georgina Island First Nation Mohawk Council of Akwesasne 

Chippewas of Mnjikaning (Rama) Métis Nation of Ontario Head Office, Métis 
Consultation Unit 

Curve Lake First Nation Williams Treaties First Nations 

4.2.3 Stakeholder Meetings 

The Project Team arranged stakeholder meetings to disseminate information related to the study and proposed project 
work and discuss the potential impacts of the project. Information gathered during these meetings was used during the 
decision-making process. The following sections summarize the stakeholder meetings and a summary is provided in Table 
2. Stakeholder meeting minutes are provided in Appendix B. 

Table 2:  Summary of Stakeholder Meetings 

Stakeholder Purpose Comments Received Response 

Municipality of South 
Dundas and 
Township of South 
Stormont 

Seek input into the 
short-listed 
alternatives including 
permanent removal 
or replacement of 
the bridge, detour 
routes and timing 

Council not 
supportive of 
permanent removal 
of the bridge 

Farming operation in 
southwest quadrant 
uses the bridge to 
access fields 

Adjust municipal 
services (i.e., waste 
and recycling 
collection) to 
accommodate 
construction 

Require a temporary 
turnaround area for 
snow ploughing 
operations when the 
road is closed 

McIntosh Perry contacted farmer regarding 
agricultural operations, school bus 
transportation provider and Emergency 
Management Services (EMS) to understand 
the existing use of the bridge 

Ingleside ONroute 
Service Centre 

Solicit comments or 
concerns, discuss 
potential impacts 
from the proposed 
extension of Highway 

A concern with the 
length of 
acceleration lane and 
incidents/collisions 
that have occurred, 
transport trucks 
parking on-ramp, 

Will continue to be updated as the project 
progresses, traffic will be detoured onto 
municipal roads, demolition planned for the 
fall and no longer-term lane closures planned 
with short term lane closures during off-peak 
periods 
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Table 2:  Summary of Stakeholder Meetings 

Stakeholder Purpose Comments Received Response 

401 ONroute merge 
lane 

reducing Highway 
401 to a single lane 
(per direction) during 
construction 

Landowner Solicit comments or 
concerns, discuss 
potential property 
impacts, and farming 
operation impacts 

Concerns regarding 
drainage, closure of 
the bridge and 
impacts related to 
the at-grade CN 
Railway crossing, 
relocation of the 
entrance, 
accommodating farm 
supply trucks and 
snow removal 

McIntosh Perry presented various options for 
the entrance relocation and a final driveway 
entrance relocation design was selected 

Survey for drainage was completed 

CN Railway and EMS were consulted  

CN Railway Solicit comments or 
concerns with the 
proposed Nudell 
Bush Road bridge 
replacement and 
public safety when 
trains are stopped at 
the at-grade crossing 

CN Railway indicated 
they cannot alter 
their operations 

Ongoing discussions with CN Railway  

Emergency Services  Solicit comments or 
concerns regarding 
road closure and 
detour routes 

There is no increased 
risk to residents in 
the is area 

Coordination 
between the fire 
departments of the 
Municipality of South 
Dundas and 
Township of South 
Stormont will be 
required when the 
bridge is out because 
it will be faster for 
South Stormont to 
service the homes to 
the northeast when 
the bridge is out 

The information noted and relayed to 
concerned landowners  

EMS will be updated as the project 
progresses 
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Table 2:  Summary of Stakeholder Meetings 

Stakeholder Purpose Comments Received Response 

A temporary access 
road will create 
heightened risk due 
to high speeds on 
Highway 401 and low 
speeds required to 
navigate construction 
area 

Determined that the 
risk to first 
responders is 
unnecessarily high 
and the best option is 
to proceed using 
detour routes and 
wait for the train to 
clear, prefer to wait 
for the train to clear 
than use an access 
off Hwy 401 

 

4.2.4 Comments Received from Notice of Study Commencement 

A total of eleven (11) emails were received following the Notice of Study Commencement. General comments included 
requests to be kept informed, concern over the closure of Nudell Bush Road at the bridge, and emergency response times. 
Correspondence is provided in Appendix C. Comments received and responses are summarized in Table 3. 

Table 3: Summary of Stakeholder and Public Consultation 

Stakeholder Comments Received Response 

General Public (6) Concerned temporary removal of the 
bridge will impact EMS response times if a 
train blocks the at-grade crossing 
 
 
 
 
 
 
 
 
Advised that school buses use the bridge 

SDG / Cornwall Paramedic Services were 
consulted 
 
A public access defibrillator and first aid 
station will be provided (between the CN 
rail corridor and Highway 401) for the 
duration of construction 
 
CN Railway has been made aware of the 
project 
 
Noted 
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Table 3: Summary of Stakeholder and Public Consultation 

Stakeholder Comments Received Response 

Suggested the bridge should be removed 
one side at a time 
 
 
Request that trees previously planted that 
were damaged be replaced and protected 
 
Interested in purchasing ROW land 

The preferred option is a full replacement 
on the existing alignment with the closure 
of Nudell Bush Road 
 
A Landscape Plan will be completed as 
part of future project works 
 
The property will be retained for future 
highway expansion 

Student 
Transportation of 
Eastern Ontario (STEO) 

Three school buses use Nudell Bush Road 
and the bridge 

Would like advanced notification 

Advance notice will be given at least two 
weeks before the start of construction 

EMS (South Dundas 
Fire Department, OPP- 
Stormont Dundas 
Glengarry 
Detachment, City of 
Cornwall Paramedic 
Services 

Can arrange an agreement with South 
Stormont for the term of replacement to 
cover the effect properties with no 
interruption of fire coverage.   

Patrol Officers will be aware of the 
closure and re-route accordingly 

Inquired about the start date of 
construction 

Advance notice will be given at least two 
weeks before the start of construction 

This project is currently in the preliminary 
design phase, so the construction year is 
still tentative at this time 

Ministry of Natural 
Resources and 
Forestry (MNRF) 

Would like to remain engaged in this 
project and review the TESR 

No response required 

Ministry of 
Environment, 
Conservation and 
Parks (MECP) 

Request that copies of all future notices 
be sent by email and a copy of the final 
TESR on a thumb drive to the 
Environmental Assessment Coordinator  

No response required. The final TESR will 
be submitted to the MECP 

Ministry of Heritage, 
Sport, Tourism and 
Culture Industries 
(MHSTCI) 

Interested in remaining on the circulation 
list and being informed as project 
proceeds 

No response required 

4.3 Online Public Information Centre 

An Online Public Information Centre was held on the project website www.401bridgeimprovements.com. The purpose 
was to display and seek input on the preliminary replacement alternatives and existing conditions within the study area. 
The display board materials were available for review and comment on the project website from January 6 – 31, 2020. 
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The PIC was advertised in the Morrisburg Leader and Cornwall Seaway News (in English) on December 18, 2019. Also, 
notification letters were mailed to Indigenous Communities, external agencies, stakeholders, property owners and the 
public on December 16 and 18, 2019. 

Impacted property owners were contacted via telephone to ensure they received the notification letters and made aware 
of the purpose of the study and potential impacts to their property. Impacted property owners were encouraged to view 
the PIC materials on the website, as well as pose any questions or concerns to the Project Team. Individual meetings were 
also arranged with each of the impacted property owners and concerns were addressed (refer to section 3.2.1 and Table 
3 above).  A copy of the PIC notice and display materials are included in Appendix D. 

4.3.1 Comments Received from Online Public Information Centre 

A total of five (5) comments were received following the PIC review period with a total of 50 visits to the website. 
Comments included drainage and effluent discharge concerns, pedestrian access, and requests to remain involved in the 
EA process. 

Comments received and responses are summarized in Table 4. 
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Table 4:  Summary of Public Stakeholder Information Meeting Comments 

Stakeholder Comments Received Response 

United Counties of 
Stormont, Dundas and 
Glengarry (SDG) 

A request was made to continue to 
remain involved in the EA process 

Communication will continue 

Engineering and Operations 
Envirosearch Operations Inc. 

Provide wastewater treatment 
operations on behalf of the Ingleside 
ONroute Service Centre  

Concern regarding how the effluent 
discharge will be accommodated 

Existing drainage will be maintained along 
the Highway  

Terms of Reference for the contract will be 
prepared 

General Public Concerns with existing flooding and 
drainage issues on property and 
worsening conditions with replacement 
 
 
A concern with pedestrian access during 
the road closure 

A survey will be undertaken to look at 
drainage alternatives and ways to mitigate 
water from the roadway entering the 
property 
 
There will be no pedestrian access during 
construction 

Mohawks of the Bay of 
Quinte 

Appreciate recognition of their interest 
and would be concerned if there are any 
potential impacts resulting from 
construction regarding archaeological 
findings or burial sites 

A project response was not required but it 
was noted 
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4.4 Notice of Completion  

The Notice of Completion informs external agencies and interested persons that the MTO Class EA process has been 
completed, and that the TESR is available for review. The public review period is the last opportunity for external agencies 
and interested persons to comment and raise issues with the project.  

The Notice of Completion was placed in local newspapers (the Morrisburg Leader and Cornwall Seaway News) when the 
TESR was made available for public review on the project website and via hard copy, if requested. The Notice of 
Completion was also distributed to agencies, key stakeholders, Indigenous communities, and the public on the project 
mailing list. 

4.5 Future Consultation 

During the subsequent Detail Design stage of this undertaking, the external agencies, stakeholders, Indigenous and Métis 
communities, and property owners will continue to be contacted and consulted regarding design/construction details and 
commitments to future work as outlined in this document, where appropriate and/or necessary. Refer to Section 8.3. 
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5.0 EXISTING CONDITIONS 

The existing environmental conditions surveys were prepared in accordance with the MTO’s Environmental Reference for 
Highway Design (ERD, 2013) and include an overview of the existing natural, social, and cultural environmental conditions 
in the study area.  

Background review and site-specific field investigations were carried out for archaeology, fisheries and aquatic 
ecosystems, and terrestrial ecosystems. Information on existing environmental conditions and sensitivities were 
investigated for a broad range of environmental factors. This included Natural Environmental Factors (wildlife, vegetation, 
fish and fish habitat, groundwater, surface water, and air quality); Social Environment Factors (land use, traffic, property, 
recreation and tourism and construction noise); Economic Environment Factors (agriculture and commercial), and Cultural 
Environment Factors (archaeology and heritage). 

The study area extends from the on-ramp at the Ingleside ONroute Service to approximately 800 m west along Highway 
401, and 300 m on each side of Nudell Bush Road from the bridge. The study was confined to the highway right-of-way 
(ROW) and directly adjacent lands. Background and field investigations were undertaken to document all environmentally 
sensitive features within 200 m of the highway ROW. Land use considerations were extended 500 m from the highway 
ROW. 

5.1 Natural Environment 

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

5.1.1 Physiography and Soils 

The study area is located within the Lake Simcoe-Rideau Ecoregion (6E) of the Mixedwood Plains Ecozone within the Great 
Lakes-St. Lawrence Forest Region. The Lake Simcoe-Rideau Ecoregion is located in Central Ontario and extends from Lake 
Huron in the western portion of the region to the Ottawa River valley in the east. This ecoregion is dominated by croplands 
including pasture and abandoned fields, deciduous forest, coniferous forest, and mixed forest. Within this region, the 
underlying bedrock is Paleozoic dolomite and limestone except for a zone of mixed bedrock types in the Frontenac Axis 
which is an arch of rock between Algonquin Park and the Adirondacks (Crins et al., 2009).  Most of Ontario’s alvars are 
found in this ecoregion, however, there are no alvars within the study area. The surface is gently undulating to rolling 
terrain; the rugged landscapes, numerous lakes and high hills provide scenic views. 

The site is located within a physiographic region known as the Glengarry till plain which is characterized as lowlands in 
which the surface is undulating to rolling, consisting of long morainic ridges and a few well-formed drumlins. The deposit 
of sand and gravel till is very stony and contains large near-surface boulders (Chapman and Putnam, 1984).  

The site is underlain by a dense to very dense glacial till deposit consisting of a mixture of clayey silt, sand, gravel, cobbles, 
and boulders. Bedrock was not encountered (up to about 13 m below ground surface) (The Geotechnical Desktop Study 
Memorandum (Thurber, 2019)).   

5.1.2 Designated Areas 

Designated Areas are defined by resource agencies, municipalities, the government, and/or the public, and through 
legislation, policies, or approved management plans, to have a special or unique value. These areas may have a variety of 
ecological, recreational, or aesthetic features and functions that are highly valued. Designated Areas include but are not 
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limited to: Areas of Natural and Scientific Interest (ANSI), Provincially Significant Wetlands (PSW), heritage rivers and 
national and provincial parks. 

A review of the United Counties of Stormont, Dundas and Glengarry Official Plan, Land Information Ontario (LIO) and the 
Crown Land Use Policy Atlas (CLUPA) indicated no designated areas are found within the study area. Dupont Provincial 
Park, a nature reserve class park, is located along the St. Lawrence River east of the Village of Morrisburg approximately 
6.1 km from the Nudell Bush Road bridge. 

5.1.3 Vegetation 

Vegetation inventories were completed within the study area on May 17 and July 11, 2019. Additional information about 
vegetation communities can be found in the Terrestrial Ecosystems Existing Conditions and Impact Assessment Report 
(Appendix E). 

The Highway 401 Nudell Bush Road bridge study area is located within the Lake Simcoe-Rideau Ecoregion (6E) 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 the growing season of 205 to 230 days, and mean annual 
precipitation is 759 to 1087 mm. Mineral materials comprise more than 95% of soils and they exhibit a high capacity to 
buffer acidity derived from atmospheric deposition before it enters surface waters. This ecoregion is dominated by 
croplands including pasture and abandoned fields (approximately ~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. 

Vegetation representative of the Lake-Simcoe-Rideau Ecoregion is characterized by a diverse mix of species such as sugar 
maple (Acer saccharum), American beech (Fagus grandifolia), white ash (Fraxinus americana), eastern hemlock (Tsuga 
canadensis), green ash (Fraxinus pennsylvanica), silver maple (Acer saccharinum), yellow birch (Betula alleghaniensis), red 
maple (Acer rubrum), eastern white-cedar (Thuja occidentalis), balsam fir (Abies balsamea), black ash (Fraxinus nigra), 
black spruce (Picea mariana), and tamarack (Larix laricina) (Crins et al., 2009). 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. There are no alvars present 
within the study area. 

Land alteration for transportation infrastructure and agricultural activities has altered the composition and distribution of 
the vegetation communities within the study area ROW. A review of the Land Information Ontario (LIO) element 
occurrence records did not yield any records for rare vegetation communities within the study area. No regionally rare 
plant species or rare vegetation communities were observed within the study area. Plant communities within the ROW 
were dominated by native and non-native species that inhabit disturbed and degraded habitats.  

All four (4) quadrants of the bridge structure consisted of Cultural Meadow (CUM). The northwest quadrant also contained 
a graminoid agricultural field, the northeast quadrant contained a Cultural Woodland (CUW). The southwest quadrant 
contained a manicured lawn and graminoid agricultural field. Figure 3 illustrates the vegetation communities as classified 
by the Ecological Land Classification (ELC) present within the study area.  
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5.1.4 Fisheries and Aquatic Ecosystems 

There are no watercourses within 30 m of the study area. During the spring site investigation on May 17, 2019, there was 
a forested ephemeral swale (non-fish bearing) observed within 30 m of the ROW.  There is no fish habitat located within 
the study area of the Highway 401 Nudell Bush Road bridge. 

5.1.5 Wetland Habitat 

No wetland communities are found directly adjacent to the Nudell Bush Road bridge and there are no evaluated wetlands 
within the study area. There are several unevaluated wetlands within the vicinity of the study area. 

5.1.6 Wildlife 

Characteristic wildlife found in the Lake Simcoe-Rideau Ecoregion includes White-tailed Deer (Odocoileus virginianus), 
Raccoon (Procyon lotor), Striped Skunk (Mephitis mephitis), and Groundhog (Marmota monax). Common bird species 
found within the ecoregion include Wood Duck (Aix sponsa), Great Blue Heron (Ardea herodias), Wilson’s Snipe (Gallinago 
delicata), Field Sparrow (Spizella pusilla), Grasshopper Sparrow, Eastern Meadowlark, Hairy Woodpecker (Picoides 
villosus), Wood Thrush, Scarlet Tanager (Piranga olivacea), and Rose-breasted Grosbeak (Pheucticus ludovicianus). 
Reptiles and amphibians include American Bullfrog (Lithobates catesbeianus), Northern Leopard Frog (Lithobates pipiens), 
Spring Peeper (Pseudacris crucifer), Eastern Newt (Notophthalmus viridescens viridescens), Snapping Turtle, Eastern 
Gartersnake (Thamnophis sirtalis sirtails), and Northern Water Snake (Nerodia sipedon) (Crins et al., 2009). Wildlife species 
were identified in the field through observation and evidence of presence from tracks, vocalization, burrows, and scat. 
Two (2) American Robin (Turdus migratorius) (a migratory bird) nests were observed on the underside of the bridge during 
both the spring and summer 2019 field investigations; however, the nests were non-active (Figure 4). The area associated 
with the expansion joints was inspected for evidence of bats as these areas may typically support maternity colonies (i.e., 
in the space between the abutment and the bridge). No guano was observed during the site visits in 2019. 

Additional wildlife and/or evidence observed within the study area include unidentified mammal scat, several groundhog 
holes, American Toad (Anaxyrus americanus), Grove Snail (Cepaea nemoralis), and Canadian Tiger Swallowtail (Papilio 
canadensis). 
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5.1.7 Species at Risk 

A review of the MNRFs Natural Heritage Information Centre (NHIC) records was performed to document SAR and their 
habitat is known to be present within the study area. Element Occurrences (EO) for Snapping Turtle (Chelydra serpentina) 
and Bobolink (Dolichonyx oryzivorus) were identified within 2 km of the study area. 

A search of the Ontario Breeding Atlas (OBBA) identified nine (9) SAR birds known to occur within the vicinity of the study 
area: Bank Swallow (Riparia riparia), Barn Swallow (Hirundo rustica), Bobolink, Canada Warbler (Cardellina canadensis), 
Cerulean Warbler (Setophaga cerulea), Eastern Meadowlark (Sturnella magna), Eastern Wood-Pewee (Contopus virens), 
Least Bittern (Ixobrychus exilis) and Wood Thrush (Hylocichla mustelina). 

A review of the Ontario Butterfly Atlas yielded one (1) record of SAR insects, Monarch butterfly (Danaus plexippus), in the 
vicinity of the study area and the Ontario Reptile and Amphibian Atlas identified records of the presence of Snapping 
Turtle and Western Chorus Frog (Pseudacris triseriata). 
 
The Department of Fisheries and Oceans (DFO) Canada’s aquatic SAR maps did not identify any at-risk fish or critical habitat 
within the study area. American Eel (Anguilla rostrate) and Lake Sturgeon (Acipenser fulvescens) are known to occur in the 
St. Lawrence River. 
 
Highly mobile species such as birds, mammals, reptiles, and insects with an EO record near 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 the bridge. 

Based on available habitat, SAR that has the potential to be found within the study area include Bobolink, Eastern 
Meadowlark (Sturnell magna), Grasshopper Sparrow (Ammodramus savannarum), Eastern Milksnake (Lampropeltis 
Triangulum Triangulum), Eastern Wood-Pewee (Contopus virens), Red-headed Woodpecker (Melanerpes 
erythrocephalus), Rusty Blackbird (Euphagus carolinus), Wood Thrush (Hilocichla mustelina) and SAR bats. There is 
potential for Butternut (Juglans cinerea) and Monarch.  No SAR species were observed during the field investigations. 

5.1.8 Surface Water, Drainage and Hydrology 

The study area is located within the Aultsville Creek watershed, which is managed by the South Nation Conservation 
Authority (SNC) and borders on the Raisin Region Conservation Authority boundary. Within the study area, flow from 
Nudell Bush Road and Highway 401 ultimately enters Aultsville Creek at its confluence with the Gogo Municipal Drain.  

There are no watercourses within 30 m of the study area, but there are several wetlands in the general area. The Aultsville 
Creek, a tributary of the St. Lawrence River, is located southwest of the study area. The St. Lawrence River which flows 
roughly in a north-easterly direction connecting the Great Lakes with the Atlantic Ocean, is within 3 km south of the 
Highway 401 Nudell Bush Road bridge.   

All drainage infrastructure within the site was identified to be surface drainage with no watercourses located within the 
study area. Highway 401 consists of a rural cross-section with a median catchbasin near the bridge. This catchbasin outlets 
to the north roadside ditch via a 300 mm diameter storm sewer. Highway 401 consists of open roadside ditches on both 
sides of the roadway. The profile of Highway 401 and its ditches directs flow towards the west before crossing the Highway 
401, approximately 1.1 km west of the bridge. 
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A curb and gutter system is present on Nudell Bush Road for approximately 70 - 75 m in each quadrant beyond the bridge.  
The Nudell Bush Road bridge is the highpoint of the roadway and takes no external drainage areas. Based on observations 
of the site, it appears that there are no deck drains on the structure. There are currently catchbasins at the north and 
south ends of the structure on both east and west sides of Nudell Bush Road. The profile of Nudell Bush Road immediately 
east of Highway 401 directs flow to the Nudell Bush Road roadside ditches, which directs runoff towards the Highway 401 
roadside ditches and drains west reaching tributaries of the Aultsville Creek. 

All hydrologic and hydraulic analyses were completed in accordance with MTO Highway Drainage Design Standards (2008), 
the MTO Drainage Management Manual (1997), the Canadian Highway Bridge Design Code (2000), the Guideline for Low 
Volume Road and the local design considerations.  

For full details, refer to the Drainage Design Brief Memorandum (Appendix F).  

5.1.9 Groundwater 

The study area lies within the source protection area of the Raisin-South Nation Source Protection Region. The Raisin-
South Nation Source Protection Region Source Protection Plan was developed to strengthen local source-to-tap drinking 
water protection and is designed to protect the water quality of the lakes, rivers and sources of underground water that 
supply municipal drinking water system. The plan was developed by local municipal and community partners on the Raisin-
South Nation source protection committee and came into effect on April 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. 

There are no vulnerable areas within the study area however, the Source Protection Information Atlas has identified Highly 
Vulnerable Aquifers immediately south of the southern limit of the study area.  

A review of MECPs well records identified thirty-three (33) wells within a 500 m radius of the study area. The blue dots in 
Figure 5 below identify the water well locations. Of these wells, eight (8) were identified as domestic, commercial and 
livestock water supply wells constructed in 1958, 1962, 1965, 1972, 1975, 1980, 1996 and 2011 with an average depth of 
63.01 m below the surface of the ground. The remaining (green dots) are wells used for environmental or geotechnical 
monitoring. The average static water level is 7.39 m below ground which is considered low.  
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During the geotechnical investigations by Thurber Associates (2020), a field investigation between October 3 and 
November 13, 2019, which included advancing fifteen (15) boreholes. Split spoon samples were collected in the boreholes 
during the completion of Standard Penetration Tests (SPT), piezometers were installed in three (3) boreholes to all for 
measurement of the groundwater level at the site.  The groundwater level at the three boreholes was at a depth of 0.3 
(mbgs). Fluctuations in the groundwater level are to be expected.  In particular, the groundwater levels may be at a higher 
elevation after periods of significant and/or prolonged precipitation. The groundwater level was measured within the 
open boreholes at depths ranging from approximately 0.9 to 4.0 m below the original ground surface (elev. 81.4 to 82.9 
m), the groundwater table ranges from high to low. The water table is estimated to be at elevation 82.3 m (Thurber 
Engineering Ltd., 2020). 

5.1.10 Geotechnical Investigations 

Thurber Engineering Ltd. (Thurber) was retained by McIntosh Perry to review the subsurface conditions provided in the 
historical foundation investigation report prepared by D.H.O Foundation Investigation (1962) and provide preliminary 
geotechnical input into the design of the replacement structure. Thurber carried out a geotechnical desktop study in June 
2019. The previous foundation investigation was carried out for the design and construction of the existing structure. The 
results of that investigation were documented in a report (GEOCRES report 31B00-035, 1962). The investigation included 
three boreholes.  The stratigraphy in the area of the bridge was generally described as dense to very dense clayey silt, 
sand and gravel till with frequent boulders. The boreholes were terminated within till material; bedrock was not 
encountered. 

The investigated locations were located at the Northwest, Southwest, Northeast, Southeast toe of slope, west approach, 
west abutment, centre pier, east abutment, and east approach and advanced to depths ranging from 6.1 m to 7.2 m (elev. 
85.4 to 84.0 m) below the existing ground surface. 

In general terms, the stratigraphy encountered for the Nudell Bush Road embankment boreholes is characterized by an 
asphaltic surface, overlying embankment fill over glacial till containing frequent cobbles and boulders. Bedrock was not 
found during this investigation. This stratigraphy is generally consistent with the stratigraphy encountered in the previous 
(1962) MTO investigation.  

For full details of the geotechnical study performed, refer to the Foundations Investigation Report prepared by Thurber 
Engineering Ltd., March 2020 found in Appendix G. 

5.1.11 Contaminated Property and Waste Management      

There are currently eleven (11) designated substances identified by Ontario Regulation 490/09 Designated, under the 
Occupational Health and Safety Act (OHSA) in Ontario. These include Acrylonitrile, Benzene, Isocyanates, Silica, Arsenic, 
Coke Oven Emissions, Lead, Vinyl Chloride, Asbestos, Ethylene Oxide and Mercury.  

Of the above, it is understood that silica, lead, asbestos, and potentially arsenic were widely used in highway and 
bridge/culvert construction in the past and maybe present within the project limits. Additionally, benzene may also be 
present in coating material or as a result of a spill or from contamination from an adjacent property. Acrylonitrile and vinyl 
chloride are constituents of acrylonitrile butadiene styrene (ABS) and polyvinyl chloride (PVC) materials; however, once 
polymerized these two substances are no longer considered designated substances. The remaining designated substances 
(coke oven emissions, ethylene oxide, isocyanates, and mercury) are not likely to be encountered in typical construction 
or maintenance activities of MTO infrastructure.  

A Designated Substance Survey was conducted, and samples collected on July 17, 2019. The analysis of the samples 
collected identified the presence of silica in all the concrete of the bridge, asbestos in the bell conduit, lead paint under 
the bridge, and lead coating on the railings. 
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For full details of the Designated Substance Survey performed, refer to the Designated Substance Survey Report prepared 
by McIntosh Perry on April 8, 2020, found in Appendix H. 

5.2 Socio-Economic Environment 

5.2.1 Land Use 

The study area is in the Municipality of South Dundas, United Counties Stormont, Dundas and Glengarry, located along 
the north shore of the St. Lawrence River.  Based on the 2016 Statistics Canada Census data, the Municipality of South 
Dundas has a population of 10,833. It is located approximately 100 km south of Ottawa and is midway between Kingston, 
Ontario and Montréal, Quebec. The Municipality of South Dundas is comprised of several villages and hamlets and the 
Township of South Stormont is immediately east of the study area.  

Highway 401 is one of the busiest highways in North American and is utilized as a major commercial, commuter and long-
distance travel corridor. Highway 401 extends through the study area, travelling parallel to the former Highway 2 along 
the shore of the St. Lawrence River with on and off-ramps in the east (Morrisburg) and in the west (Iroquois).  Nudell Bush 
Road is a municipal roadway that travels north and south, provides a passover of Highway 401 and serves as access across 
Highway 401 for rural farms and residences.  

The study area is predominantly rural with agricultural and residential land uses within the study area. The lands adjacent 
to the Highway 401 Nudell Bush Road bridge are dominated by woodlands and agricultural land uses. These lands are 
designated as Rural District under the United Counties of Stormont, Dundas and Glengarry Official Plan (2018) and include 
farms, forests, small industries, golf courses and small clusters of residential and commercial development. Much of the 
land is privately owned with a few parcels of Crown land.  

Tourism, farming, and small industry form the basis of the local economy. On the highway and local roadway, the Ingleside 
ONroute Service Centre westbound is located on Highway 401 east of Nudell Bush Road, the ONroute Morrisburg Service 
Centre eastbound is located on Highway 401 west of Nudell Bush Road and the Upper Canada Campground is located on 
Nudell Bush Road. There are commercial businesses located within the nearby communities of Morrisburg and Ingleside.  

5.2.2 Recreation and Tourism  

The Municipality of South Dundas is an important recreational and tourism area for residents and visitors and offers a 
diverse range of activities and sites to explore including outdoor activities such as fishing, boating, hiking/recreation trails, 
beaches, numerous golf courses and snowmobiling on winter trails, historical, arts and cultural attractions such as the 
famed Upper Canada Playhouse, St. Lawrence Acoustic Stage, Prehistoric World, and the Aultsville Historic Train Station.   

The St. Lawrence Parks Commission owns and operates numerous attractions in proximity to the study area including 
Upper Canada Village, Crysler Park Marina, Upper Canada Golf Course, Morrisburg Airport, Upper Canada Migratory Bird 
Sanctuary and Riverside-Cedar Campground.   

5.2.3 Student Transportation and Emergency Services   

The study area is located within two district school boards: The Catholic District School Board of Eastern Ontario and the 
Upper Canada District School Board. The Student Transportation of Eastern Ontario (STEO) provides student 
transportation services for both school boards and all schools in and surrounding the study area. STEO operates bus 
services on Nudell Bush Road and at the time of the environmental assessment study, according to STEO three (3) school 
buses traverse Nudell Bush Road each day transporting students. 



Transportation Environmental Study Report GWP 4243-15-00/WP 4285-15-01 

 

30 

 

Emergency services are comprised of police, fire, and paramedic service providers. Depending on which side of the 
Highway 401 they need to access, the emergency services may come from different stations when the bridge is closed. 
The following is a summary of emergency services within the study area: 

Police service in the study area is provided by the Ontario Provincial Police (OPP)- Stormont-Dundas-Glengarry 
detachment. The closest OPP stations are Morrisburg (to the west) and Long Sault (to the east). 

Fire Services are provided by the Municipality of South Dundas and Township of South Stormont. The closest fire station 
is the Morrisburg Fire Station (to the west) and the Ingleside and Long Sault Stations of the Township of South Stormont 
(to the east). 

Cornwall SDG paramedic services provide emergency coverage to the residents in the community and maintain seven (7) 
ambulance stations throughout the Counties of Stormont, Dundas and Glengarry. The closest paramedic stations are 
Morrisburg (to the west) and Long Sault (to the east). Table 5 summarizes the EMS providers' contact information. 

 

Table 5:  Emergency Services for Study Area 

Service Location Address 

Police (OPP SDG 
Detachment) 

Long Sault 
4 Mille Roches Road, P.O Box 430 

Long Sault, Ontario 
K0C 1P0 

Morrisburg 

6-5th Street West 
Highway 31 at Highway 2 

Morrisburg, Ontario 
K0C 1X0 

Fire/Emergency Services 
(Municipality of South 

Dundas) 

Morrisburg 
34 Ottawa Street, P.O Box 740 

Morrisburg, Ontario 

Morrisburg Fire Station 
6 Fifth Street West 

Morrisburg, Ontario 
K0C 1X0 

Fire Services (Township of 
South Stormont) 

Long Sault 
50 Mille Roches Road, P.O Box 84 

Long Sault, Ontario 

Ingleside 
1 Maple Avenue 

Ingleside, Ontario 
K0C 1M0 

Paramedic Services (SDG) 

Cornwall 
601 Campbell Street, Box 877 

Cornwall, Ontario 

Morrisburg  
12433 County Road 2 
Morrisburg, Ontario 

K0C 1X0 

Long Sault 
409 Moulinette Road 
Long Sault, Ontario 

K0C 2P0 
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5.2.4 Noise  

The construction of the bridge replacement will require nighttime work for the demolition and construction of the new 
structure. The Municipality of South Dundas nuisance bylaw prohibits the operation of any construction equipment or 
construction activities at 11:00 pm one day to 7:00 am the next day (9:00 am on Sundays). MTO is legally exempt from 
the requirements of municipal noise bylaws. MTO will work with the local property owners to minimize the impacts of 
construction noise.    

5.2.5  Aggregate and Mining 

There are no aggregate or mining operations within the study area. The closest active aggregate site is located 
approximately 8 km northeast of the Nudell Bush Road bridge in the Township of South Stormont. 

5.3 Cultural Environment 

5.3.1 Built Heritage and Cultural Heritage Landscape 

Nudell Bush Road bridge on Highway 401 was built in 1965. MTO completed a Heritage Bridge Screening Form in July 2018 
and determined that the structure is not a heritage bridge. A Cultural Heritage assessment was not required for this 
project. 

5.3.2 Cultural Heritage – Archaeology 

A Stage 1 Archaeological Assessment was carried out in accordance with the provisions of the Ontario Heritage Act (1990) 
and the Standards and Guidelines for Archaeological Assessments (2011) provided by the Ministry of Heritage, Sport, 
Tourism and Culture Industries (MHSTCI). The Stage 1 Archeological Assessment Report was submitted to MHSTCI and 
was entered into the Ontario Public Register of Archaeological Reports on September 21, 2020. The subject property is 
located within part Lots 2, and 4, Concession 1 and 2, in the geographic township of Williamsburg, now the Municipality 
of South Dundas. The study corridor measured approximately 8.67 hectares (21.43 acres) in size.   

The purpose of the Stage 1 investigation was to evaluate the archaeological potential of the study area and present 
recommendations for the mitigation of any significant known or potential archaeological resources. Historical, 
geographical, environmental, and archaeological background research was conducted as well as the current land condition 
of the study area to determine archaeological potential. Parts of the subject property were found to possess the potential 
for archaeological resources.  

The Stage 1 Archaeological Assessment identified parts of the study area exhibits potential for the presence of 
archaeological resources associated with pre-Contact or early post-Contact Indigenous settlement and/or land uses. At 
least four (4) distinct Indigenous groups are known to have lived in what is now eastern Ontario in the final decades prior 
to the arrival of Europeans. Iroquoian people (proto-Huron) have been found in southern Hastings and Frontenac 
Counties, Anishinaabeg groups occupied the Ottawa River watershed, Haudenosaunee were initially south of the study 
area, but their original hunting grounds extended into southeastern Ontario and Quebec and the St. Lawrence Iroquois 
occupied the upper St. Lawrence River valley.  The study area is located within 300 m or less of historical wetlands, labelled 
on the 1796 patent as ‘cedar swamp’ which would have provided a diversity of food resources.  

The study area also exhibits characteristics that indicate the potential for the presence of significant archaeological 
resources associated with early Euro-Canadian settlement and/or land uses in the township. The study area includes the 
locations of four (4) historical farmsteads that date to as early as 1851 and five (5) additional historic farmsteads are found 
within 300 m of the study area, located to the east and west and parts of the study area and are located within 100 m of 
early transportation corridors: both Nudell Bush Road and Archer Road date to as early as 1862. Within those areas 
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identified as having potential, four (4) areas have a higher potential for finding artifacts based on where the 19th century 
structures were located. 

As a result of the Stage 1 Assessment, a Stage 2 Assessment is recommended during Detail Design.  

For more information refer to the Stage 1 Archaeological Assessment, prepared by Past Recovery Archaeology Services 
Inc., March 2020 found in Appendix I.  
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5.4 Transportation Conditions 

5.4.1 Provincial/Municipal 

Highway 401 is classified as a rural divided freeway and is a controlled-access 400-series highway that stretches from the 
City of Windsor in Southwestern Ontario to the Ontario-Quebec border in eastern Ontario. The highway is maintained by 
the MTO and patrolled by the Ontario Provincial Police (OPP). The section of Highway 401 that extends through the study 
area is divided by a grassed median travelling parallel to the former Highway 2 along the shore of the St. Lawrence River 
within the St. Lawrence Valley.  

The section of Highway 401 within the study area is classified as a rural divided freeway with a posted speed of 100 km/h 
throughout, and a design speed of 120 km/h.  At Nudell Bush Road, Highway 401 consists of a 4-lane cross-section with 
3.75 m lanes (2 lanes per direction), a partially paved median shoulder and fully paved right shoulder. The existing freeway 
median is 18 m wide.  

The average annual daily traffic along Highway 401 in the vicinity of Nudell Bush Road is 17,000. 

Nudell Bush Road is a two-lane road, designated as “Rural Local Undivided” and has a posted speed limit of 60 km/h within 
the study area. Nudell Bush Road does not provide access to Highway 401, it is a passover and serves as access to rural 
farms and residences. The bridge was historically referred to as “Farran Point Road Underpass” by MTO, as Farran Point 
is located on the St. Lawrence River south-east of Highway 401. Plans for active transportation facilities across the 
structure have not been identified in long term planning strategies and are not included in the replacement structure. 

The summer average daily traffic (ADT) on Nudell Bush Road is approximately 225 vehicles.  

According to traffic data obtained from the MTO and the United Counties of Stormont, Dundas and Glengarry, the 
Township of South Stormont, and the Municipality of South Dundas, the seasonal traffic variation pattern was found to 
be “Commuter-Tourist-Recreation” for the section of Highway 401 at Nudell Bush Road. Summer and Fall traffic volumes 
were observed to be higher than Spring counts.  

The Official Plan (2018) of the United Counties of Stormont, Dundas and Glengarry was reviewed to assess potential 
planned bicycle networks and road expansion. The Official Plan does not show plans for any cycling network outside of 
town boundaries, nor does it speak to plans for Nudell Bush Road or the future expansion of Highway 401. 

For more information refer to the Traffic Operations Report, prepared by McIntosh Perry, March 2020 found in Appendix 
J. 

5.4.2 Railways 

A Canadian Pacific Railway (CN Rail) crossing is located approximately 1 km south of the Nudell Bush Road bridge. The 
crossing consists of two (2) tracks and it is used for freight and passenger travel (VIA).  

Under the Grade Crossings Regulations, trains are prohibited from blocking a public grade crossing for more than 5 
minutes when a road user needs to pass unless the train is moving. When emergency vehicles need to pass, railway 
companies must immediately clear any grade crossing. Residents have indicated the grade crossing is often blocked for 
more than 5 minutes by freight trains. MP and MTO have been in contact with CN Rail regarding this issue. 

5.4.3 Utilities 

Notification letters were sent to utility companies with a potential interest in the project. Underground Bell and both 
overhead and underground Hydro One facilities are located on the east and west side of Nudell Bush Road and north side 
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of Highway 401 through the study area. Test pits to locate the buried fibre-optic Bell cable were undertaken during the 
Preliminary Design. Six (6) test pits were completed on the east side of Highway 401, across the south side of the 
embankment, the results from the daylighting were inconsistent and additional investigations are recommended during 
Detail Design.  
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6.0 ANALYSIS AND EVALUATION OF ALTERNATIVES  

6.1 Course Screening of Alternatives 

The study began with the collection of information through fieldwork and background research to determine the project 
requirements and assess existing conditions. The first step in the preliminary design process was to determine the broad 
alternatives for the replacement of the Nudell Bush Road bridge. A series of structure replacement alternatives 
considering various span arrangements, bridge superstructure types, and alignment configurations were developed and 
reviewed for feasibility.  

The existing bridge roadway width (8.5 m) is not wide enough to effectively stage traffic during a replacement (only 3.5 m 
barrier-to-barrier widths available) and maintain the existing centreline alignment.  All alternatives which maintain the 
existing alignment (except rapid replacement) would require a full closure and discussions with EMS. Due to the extensive 
cost and relatively low traffic volumes, staging options requiring a temporary modular bridge (TMB) were not carried 
forward.  Table 6 identifies the broad alternatives that were developed using existing site conditions, structural 
limitations, and traffic requirements as a guide.  

Table 6: Alternatives to the Undertaking 

Alternative Description 

(1) 
Replacement on Existing Alignment, 

Full Closure 

Replacement of the bridge on the existing alignment, a full 
closure of Nudell Bush Road during construction with a detour 
route. 

(2) 
Replacement with Partial Re-

Alignment, Staged Traffic 

Provide a one-lane two-way staging operation during 
construction and permanently shift the horizontal alignment. 

(3) 
Replacement on New Horizontal 
Alignment (Maintain Traffic on 

Existing Alignment) 

The new bridge would be constructed on a new alignment while 
traffic is maintained on the existing bridge. 

(4) 
Accelerated Replacement on Existing 

Alignment 

Replacement of bridge using accelerated bridge construction 
techniques with the temporary closure of Nudell Bush Road and 
single night closure of Highway 401. 

(5) 
Permanent Closure  

Based on the low traffic volume, detour length and consideration 
should be given to eliminating the Nudell Bush Road bridge. 

 

6.1.1 Alternative 1: Replacement on Existing Alignment, Full Closure   

A full closure would require a detour length of ±8 km along rural Municipality of South Dundas roads.  It is anticipated that 
construction would begin in the fall plus one construction season the following year would be required for this alternative.  

The use of precast deck or substructure elements could be implemented to reduce the duration of construction impacts 
and limit construction to a single season.  

Due to the profile increase to achieve a higher vertical clearance over Highway 401, the new embankment would impact 
the existing ditches and utility poles/anchors. Three utility poles on the south approach and three utility poles on the north 
approach would require relocation to accommodate the embankment widening and ditches. Ditching on the northwest 
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quadrant is expected to impact the existing fence and temporary or permanent property acquisition would be required. 
The existing entrance east of the structure on the south side of Nudell Bush Road would require regrading to accommodate 
the embankment widening.  

6.1.2 Alternative 2: Replacement with Partial Re-Alignment, Staged Traffic   

Partial realignment would involve providing a one-lane two-way staging operation using temporary traffic signals (4.0 m 
barrier-to-barrier width) during construction staging and permanently shifting the horizontal alignment 6.5 m to the north 
(east) or south (west). This alternative would provide a 1 m gap for constructability purposes between the existing and 
new bridge. This alternative would require a minimum of two construction seasons.  

2A – Replacement with Partial Re-Alignment to South (West):  The new alignment would require property acquisition in 
the northwest quadrant. The residential/agricultural entrance in the southwest quadrant would have to be reconstructed 
to tie into the new road embankment. Entrance culverts would also require replacement.  Utility poles, anchors and a 
fence would need to be relocated on the south side of Nudell Bush Road on each side of the structure.  

2B – Replacement with Partial Re-Alignment to North (East):  The new alignment would require property acquisition on 
the northeast and southeast quadrants. Several utility terminal boxes would have to be relocated on the north side of 
Nudell Bush Road on each side of the structure. Several trees on both sides of the bridge would also have to be removed 
for the new road embankment.  The horizontal geometry of the realigned road would result in the new structure being 
partially on the spiral and tangent run out of the new road alignment.  

6.1.3 Alternative 3: Replacement on New Alignment   

To allow two lanes of traffic to be maintained on Nudell Bush Road during construction, the new bridge would be 
constructed on a new alignment 12.5 m to the north (east) or south (west) while traffic is maintained on the existing 
bridge. This alternative would consist of providing a 2 m gap for constructability purposes between the bridge.  

3A – Replacement with New Alignment to South (West):  The new alignment would require property acquisition in the 
northwest quadrant. The residential/agricultural entrance in the southwest quadrant would have to be relocated to 
accommodate the new road embankment. Entrance culverts would also require replacement/relocation.  Utility poles, 
anchors and a fence would need to be relocated on the south side of Nudell Bush Road on each side of the structure. 

 3B – Replacement with New Alignment to North (East): The new alignment would require property acquisition on the 
northeast and southeast quadrants. The existing outbuilding in the southeast quadrant (civic address #13829) would 
require demolition.  Several utility terminal boxes would have to be relocated on the north side of Nudell Bush Road on 
each side of the structure. Several trees on both sides of the bridge would also have to be removed for the new road 
embankment. The horizontal geometry of the realigned road would result in the new structure being partially on the spiral 
and tangent run out of the new road alignment.  

6.1.4 Alternative 4: Accelerated Replacement on Existing Alignment, Full Closure  

The new structure would be pre-built-in a nearby work area and transported to the bridge location using cranes. This 
procedure would involve a full road closure of Nudell Bush Road for the demolition of the existing and installation of the 
new structure (approximately 16 weeks) and night closure(s) of Highway 401 to relocate the new structure from the 
staging area to the new substructure location utilizing cranes.  

As described in Alternative 1, a full closure would require a detour length of ±8 km along rural Municipality of South 
Dundas roads.  
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6.1.5 Alternative 5: Permanent Closure  

Based on the low traffic volume, detour length, consideration was given to eliminating the Nudell Bush Road bridge. 
However, the Municipality stated that they would likely not support this alternative and therefore, this alternative was 
not carried forward.  

6.2 Screening of Alternatives: “Long List” to “Short List” 

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

The long list alternatives were assessed and screened based on a reasoned argument approach for several factors 
including:  

• Impacts to property outside the right-of-way; 

• Ability to provide vehicular access during construction; 

• Construction work zone safety; 

• Construction cost; 

• Construction duration; 

• Construction complexity; and 

• Impacts on utilities. 
 

The report detailing the “long list” of alternatives accepted for the study are detailed in the Long List Report located in 
Appendix K. 

The advantages and disadvantages of the five (5) long listed alternatives are summarized in Table 7.  
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Table 7:  Evaluation of the Long-Listed Alternatives 

Alternative 
Advantage Disadvantage Carry Forward/Set Aside 

(1) 
Replacement on Existing Alignment, Full Closure 

• Minor impacts on the environment 

• Minor property impacts (permanent and 
temporary) 

• Limited tree removal 

• Low potential for archaeology impacts  

• Minimal impacts to Highway 401 traffic 

• Shorter construction duration – 1.5 
construction seasons required 

• Simple construction 

• Lower cost 

• Minimal construction zone risks 

• Full closure of Nudell Bush Road for fall construction 
season plus one full construction season the following 
year 

• ~13.9 km detour route  

• Utility relocations 

• Impacts on agricultural operations 

• One residential entrance would need to be relocated 
 CARRIED FORWARD 

(2) 
Replacement with Partial Re-Alignment, Staged Traffic 

• Maintains traffic at all times on Nudell Bush 
Road 

• Minimal alignment shift required 

• Moderate embankment grading 
modifications 

• No impacts to agricultural operations 

• Minimal utility relocations 

• Minimal impacts to Highway 401 traffic 

• Simple construction  

• Medium environmental impacts from the widened 
embankment  

• Property acquisition required 

• Utilities, entrance culverts and fence would require 
relocation  

• Larger embankment footprint and land requirements  

• Tree removal required  

• High potential for archaeology impacts 

• Longest construction duration -Two construction 
seasons minimum required 

• Moderate construction zone risks with traffic adjacent to 
work zone 

• Higher cost 

X NOT CARRIED FORWARD 

(3) 
Replacement on New Horizontal Alignment (Maintain 

Traffic on Existing Alignment) 

• Two lanes of traffic to be maintained during 
construction on Nudell Bush Road 

• Minimal disruption to traffic 

• Remote traffic staging (increases safety) 

• Requires permanent property acquisition and demolition 
of a privately owned building 

• Entrance impacts 

• Entrance culverts and utilities would require relocation 

• Tree removal required 

• Major alignment shift 

• Utility impacts and relocation required 

• Multiple staging setups and takedowns required 

• Two construction seasons required 

 CARRIED FORWARD 
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Table 7:  Evaluation of the Long-Listed Alternatives 

Alternative 
Advantage Disadvantage Carry Forward/Set Aside 

(4) 
Accelerated Replacement on Existing Alignment 

• Minor environmental impacts 

• Minor property acquisitions and temporary 
limited interest for grading 

• Minor impacts to trees 

• Low potential for archaeology impacts 

• Reduced traffic impacts- duration of time 
that a detour is required is reduced 

• Minor impacts to Highway 401 traffic 

• Shortest construction season – 1 
construction season required 

• Minor construction zone risks 

• Impacts to agricultural operations 

• ~13.9 km detour route  

• Utility relocations required  

• Complex construction 

• Higher cost 

• Temporary property impacts 
 CARRIED FORWARD 

(5) 
Permanent Closure 

• Eliminates bridge maintenance 

• Low capital cost 

• No permanent property acquisition  

• Eliminates flyover for local traffic 

• Municipality would not support permanent closure  X NOT CARRIED FORWARD 
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6.3 Short List Alternatives  

The three short listed alternatives that were carried forward from the long list stage (Alternatives 1, 3 and 4) were 
expanded to consider the various feasible structure types. Given the bridge span length necessary to allow for expansion 
of Highway 401 to 6 or 8 lanes, the most suitable girder types are precast concrete NU girders or steel box girders.  

The alignment of Nudell Bush Road is on a 25-degree skew to Highway 401. The alternatives were also refined to consider 
both skewed and squared substructure designs. Squaring the bridge substructure elements (pier and abutments) simplifies 
the design and construction but leads to a longer structure and reduces the available clearance in the median.  

Table 8 summarizes the results of the refined long list evaluation and the following alternatives being carried forward to 
the short list stage:  

Table 8: Short List Alternatives for Nudell Bush Road Bridge Replacement 

ID  Description of Alternative  Comment  

1-1  Skewed Slab on Steel Box Girder on Existing Alignment  These alternatives would require a 
full closure for fall construction 
season plus one construction 
season the following year with a 
detour length of   
±8 km along rural Municipality of 
South Dundas roads.  

1-2  Skewed Slab on NU Girder on Existing Alignment  

1-3  Slab on Steel Box Girder on Existing Alignment  

3B-1  
Skewed Slab on Steel Box Girder on New Alignment to North 
(East)  

This alternative would require a 
12.5 m permanent shift in the 
horizontal alignment of Nudell 
Bush Road. Permanent property 
acquisition would be required. 
Hydro relocation required.  

3B-2  
Skewed Slab on NU Girder on New Alignment to North 
(East)  

3B-3  Slab on Steel Box Girder on New Alignment to North (East)  

4-1  
Skewed Slab on Steel Box Girder using Accelerated 
Replacement on Existing Alignment with Full Closure  

These alternatives would require a 
full closure for one construction 
season with a detour length of   
±8 km along rural Municipality of 
South Dundas roads.  

4-3  
Slab on Steel Box Girder using Accelerated Replacement on 
Existing Alignment with Full Closure  

The conceptual plan for the Alternative 3B (New Alignment to the North) is depicted in Figure 6. The conceptual plan for 
the replacement on the Existing Alignment is depicted in Figure 7. 

The detour route for Nudell Bush Road for Alternatives Options 1-1, 1-2, 1-3, 4-1, and 4-3 is depicted in Figure 8 and the 
detour route for Highway 401 is depicted in Figure 9 (see below in Section 7.0). 
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6.4 Evaluation of Short List Alternatives 

The “Short List” of preliminary design alternatives was evaluated using the “Weighted Additive Method”, described as the 
Multi-Attribute Trade-off System (MATS).   

The evaluation process was undertaken quantitatively to identify the magnitude of adverse effects associated with the 
construction impacts of each alternative based on the following components:    

• Environment (natural, socio-economic and cultural factors);    

• Transportation (short-term and long-term impacts);    

• Constructability (traffic staging and construction);   

• Safety (staging shift and temporary cross-section); and  

• Cost (capital).    

The component categories allowed the generation of evaluation criteria relative to study-specific engineering and 
environmental concerns. The component categories were classified into two further sub-levels. These sub-levels included 
the factors (as noted above) and subfactor groups.  

The final step was to measure for identifiable impacts relative to the subfactors. The result was a set of measurable 
criteria/indicators for each subfactor identified under the respective factor group. The relative measured effect of each 
criterion/indicator was defined to ensure the significance was recognized in the evaluation process. 

Factors that no recognizable measures or no measurable difference between the design alternatives were not considered 
during the evaluation process. 

Table 9 identifies the criteria/indicators for the evaluation of short list alternatives.   

Table 9: Short List Evaluation Criteria  

Factors/Sub-Factors  Criteria/Indicator  Key Measures  

ENVIRONMENT        

Wildlife & Vegetation  Impacts to Wildlife or Wildlife Habitat  m2 of permanent habitat impacted  

Property  

Permanent Property Requirements  m2 of property required  

Temporary Property Requirements  m2 of property required  

Farm Access Disruption  
# of farm access movements 
disrupted  

Noise Noise Impacts to Adjacent Dwellings  Distance (m) to dwelling  

Cultural Environment  
Potential for impacts to archaeological 
resources  

m2 of potential significance  

TRANSPORTATION        

Municipal Road Impacts  

Disruptions to out of way traffic  
Distance in km for out of way traffic 
(sum of both directions)  

Disruptions to network traffic  
Vehicle-hours (sum of total network 
delay of the a.m. and p.m. peak 
hours) - Time lost to detour per car  

Number of through lanes during construction  
Reduction in number of through 
lanes (number of working days times 
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Table 9: Short List Evaluation Criteria  

Factors/Sub-Factors  Criteria/Indicator  Key Measures  

number of lane reductions, the sum 
for all stages)  

Highway 401 Emergency 
Detour Routes (EDR)  

Impacts on Emergency Detour Route  # days  

Emergency Services  
** Impacts to Emergency Services (that use the 
site) due to road closures   

the sum of months impacted  

CONSTRUCTIBILITY        

Traffic Staging  Construction duration  # months  

Construction  
The complexity of Bridge Construction  

Skewed  

Precast Elements  

Heavy Lift   

Conflict with existing utilities  # of impacts  

COST        

Capital Construction Cost  Capital Construction Cost  $  

 

6.4.1 Criteria Measurements/Utility Functions/Criteria Scores  

Following the selection of the sub-factors and associated criteria/indicators, measurements of the impacts were made 
using existing conditions reports respecting traffic, environment, and structural conditions. These measurements were 
made for each alternative.  

From this point on, scores were derived from numerical calculations and mathematical relationships. The score for each 
alternative under each of the respective criteria/indicators were based on the measured impacts, referred to as a utility 
function. Under each criterion/indicator, the alternative received an unweighted 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” of evaluation used to evaluate the alternatives identified 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 alternatives 
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; and  

• The second variable was the score, which was the measure of the attractiveness of the alternative depicted 
as a score between 0 (the least attractive) and 1 (the most attractive)). This process was a numerical 
calculation. In most cases, it was a simple linear function, removing subjective opinions of scores for 
alternatives.  
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6.4.2 Weighting of Criteria  

Applying the “Weighted Additive Method”, weights were assigned initially to the components (e.g., Environment), then 
apportioned further to their corresponding factors (e.g., Wildlife & Vegetation, Property), then sub-factors (e.g., impacts 
to wildlife or wildlife habitat, permanent property requirements). 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 the alternatives considered.   

The Project Team used for the weighting exercise consisted of members from environmental, structural, drainage, traffic, 
transportation, and construction disciplines.   

The Project Team completed the weighting exercise by reviewing each independent perspective on the relative 
importance of categories. Following the review and discussion, the team came to a consensus and assigned weights to the 
components and subsequently distributed the weights to the corresponding sub-factors and criteria/indicators. The 
assigned weights within each category were then multiplied against the criteria scores to obtain a weighted score for the 
criteria/indicators for each alternative. The weighted score for the criteria/indicators was summed for each alternative. 
This provided the overall weighted score for each alternative to identify the recommended alternative before sensitivity 
testing. Tables summarizing the weighted scores and recommended alternatives (before sensitivity testing) are included 
as part of the Short List Evaluation Report included in Appendix L.    

This was the quantitative assessment applied to the evaluation of the short list of design alternatives. The "Weighted 
Additive Method" focused on the differences between the alternatives, addressed the complexity of the base data 
collected, and provided a traceable and defensible decision-making process.  

The sub-factor assigned weights are illustrated in the graph below. 

 

 
Sub-factor Assigned Weights Nudell Bush Road Bridge 

**Property includes permanent property requirements, temporary property requirements and farm access disruption 
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6.4.3 Sensitivity Testing  

The group of evaluators from the Project Team assigned individual weights for the components, factors and sub-factors 
based on their professional judgment. 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 increased or 
decreased the assigned component weights to place a greater or lesser emphasis on each component by redistributing 
the weight to the other factors. This indicates how sensitive the outcome is with respect to each component. It also 
indicates whether the recommended alternative changes when the weights are varied.  

6.4.4 Short List Evaluation Results  

The results of the weighted and sensitivity evaluation resulted in the preferred preliminary design alternative as   
Alternative 1-1: Replacement with a Skewed Slab on Steel Box Girder Bridge on Existing Alignment with Full 
Closure. The results of the MATS analysis are presented in Table 10.  



Factors/Sub-Factors Criteria/Indicator Key Measures Unit 1-1 1-2 1-3 3B-1 3B-2 3B-3 4-1 4-3

ENVIRONMENT 20
Wildlife &
Vegetation

Impacts to Wildlife or
Wildlife Habitat

m2 of permanent habitat
impacted

m2 8177 9771 8177 9250 9957 9250 8177 8177 1.00 0.10 1.00 0.40 0.00 0.40 1.00 1.00 5 5.00 0.52 5.00 1.99 0.00 1.99 5.00 5.00

Permanent Property
Requirements m2 of property required m2 224 608 224 2705 3231 2705 224 224 1.00 0.87 1.00 0.17 0.00 0.17 1.00 1.00 10 10.00 8.72 10.00 1.75 0.00 1.75 10.00 10.00

Temporary Property
Requirements m2 of property required m2 856 1645 856 1597 1561 1597 856 856 1.00 0.00 1.00 0.06 0.11 0.06 1.00 1.00 1 1.00 0.00 1.00 0.06 0.11 0.06 1.00 1.00

Farm Access Disruption # of farm access movements
disrupted

each 2 2 2 0 0 0 2 2 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 2 0.00 0.00 0.00 2.00 2.00 2.00 0.00 0.00

Residential Noise Impacts to Adjacent
Dwellings

Distance (m) to dwelling m 23 23 23 19 20 19 23 23 1.00 1.00 1.00 0.00 0.25 0.00 1.00 1.00 1 1.00 1.00 1.00 0.00 0.25 0.00 1.00 1.00

Cultural
Environment

Potential for impacts to
archaeological resources m2 of potential significance m2 544 1311 544 3241 3767 3241 544 544 1.00 0.76 1.00 0.16 0.00 0.16 1.00 1.00 1 1.00 0.76 1.00 0.16 0.00 0.16 1.00 1.00

TRANSPORTATION 30

Disruptions to out of way
traffic

Distance in km for out of
way traffic (sum of both
directions)

km 23 23 23 0 0 0 23 23 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 10 0.00 0.00 0.00 10.00 10.00 10.00 0.00 0.00

Disruptions to network
traffic

Vehicle-hours (sum of total
network delay of the a.m.
and p.m. peak hours) - Time
lost to detour route / car

hrs 15 15 15 0 0 0 15 15 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 5 0.00 0.00 0.00 5.00 5.00 5.00 0.00 0.00

Number of through lanes
during construction

Reduction in number of
through lanes (number of
working days times number
of lane reductions, sum for
all stages)

days 213 234 222 0 0 0 150 141 0.09 0.00 0.05 1.00 1.00 1.00 0.36 0.40 3 0.27 0.00 0.15 3.00 3.00 3.00 1.08 1.19

Highway 401
Emergency Detour
Routes (EDR)

Impacts to Emergency
Detour Route # days days 106.5 117 111 0 0 0 75 70.5 0.09 0.00 0.05 1.00 1.00 1.00 0.36 0.40 5 0.45 0.00 0.26 5.00 5.00 5.00 1.79 1.99

Emergency Services
** Impacts to Emergency
Services (that use the site)
due to road closures

sum of months impacted months 7 7 7 18 18 18 4 4 0.79 0.79 0.79 0.00 0.00 0.00 1.00 1.00 7 5.50 5.50 5.50 0.00 0.00 0.00 7.00 7.00

CONSTRUCTIBILITY 20
Traffic Staging Construction duration # days days 106.5 117 111 117.5 123 122 75 70.5 0.31 0.11 0.23 0.10 0.00 0.02 0.91 1.00 8 2.51 0.91 1.83 0.84 0.00 0.15 7.31 8.00

Skewed Yes or
No

Yes Yes No Yes Yes No Yes No 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 3 0.00 0.00 3.00 0.00 0.00 3.00 0.00 3.00

Precast Elements Yes or
No

No No No No No No Yes Yes 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 3 0.00 0.00 0.00 0.00 0.00 0.00 3.00 3.00

Heavy Lift Yes or
No

No No No No No No Yes Yes 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 2 2.00 2.00 2.00 2.00 2.00 2.00 0.00 0.00

Conflict with existing
utilities

# of impacts each 2 2 2 3 3 3 2 2 1.00 1.00 1.00 0.00 0.00 0.00 1.00 1.00 4 4.00 4.00 4.00 0.00 0.00 0.00 4.00 4.00

COST 30
Capital Construction
Cost

Capital Construction Cost $ $ 7,111,975$ 7,617,827$ 7,643,837$ 7,918,571$ 8,478,146$ 8,491,189$ 7,923,741$ 8,454,621$ 1.00 0.63 0.61 0.42 0.01 0.00 0.41 0.03 30 30.00 19.00 18.43 12.46 0.28 0.00 12.34 0.80

** Impacts are evaluated based on vehicle movements that are no longer available. This does not account for lane width reductions or reductions in number of lanes available since emergency vehicles will still be able to make the required movement. TOTAL 62.7 42.4 53.2 44.3 27.6 34.1 54.5 47.0
RANKING 1.0 6.0 3.0 5.0 8.0 7.0 2.0 4.0

4-33B-2

Criteria Weighted Scores

Option

1-2 1-31-1 3B-1 3B-3 4-1

Property

Slab on Steel Box
Girder on Existing

Alignment with Full
Closure

Weights

Construction

Slab on Steel Box
Girder using
Accelerated

Replacement on
Existing Alignment
with Full Closure

Complexity of Bridge
Construction

1-3 3B-3 4-1

Table 10: MATS Weights and Rankings
Criteria Measurements for Replacement 

1-1 3B-1

Municipal Road
Impacts

4-3

Slab on Steel Box
Girder on New

Alignment to North

Skewed Slab on
Steel Box Girder on
Existing Alignment
with Full Closure

3B-2

Skewed Slab on
Steel Box Girder on
New Alignment to

North

Skewed Slab on NU
Girder on New

Alignment to North

Skewed Slab on NU
Girder on Existing

Alignment with Full
Closure

Skewed Slab on
Steel Box Girder

using Accelerated
Replacement on

Existing Alignment
with Full Closure

Criteria Scores

Option

1-2
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7.0 THE RECOMMENDED PLAN  

The study was undertaken to determine the most appropriate strategy for the replacement of the Nudell Bush Road bridge 
over Highway 401. 

The study concluded with the plan to replace the existing bridge with an 80m two-span (45m, 35m) steel box girder bridge 
with a skewed substructure on the existing horizonal alignment. During construction, Nudell Bush Road will be closed at 
Highway 401 and traffic will be detoured using the municipal road network. It is intended that the demolition of the 
existing bridge be conducted in the Fall of Year 1, as this will allow the Contractor all of Year 2 to undertake the 
construction of the new structure.  

The Nudell Bush Road detour route uses Nudell Bush Road (north and south of the bridge), Anderson Road, Aultsville 
Road, County Road 2, and Upper Canada Road. Drivers can expect to travel an additional 13.9 km during the construction 
period, adding an estimated 13 minutes to their drive. The Nudell Bush Road detour is shown in Figure 8. 
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The Highway 401 detour will be in place for two to three closures on Friday and Saturday nights. The detour route for the 
Highway 401 closure for the demolition and installation of the girders will involve three main roads: Upper Canada Road, 
County Road 2, and Dickinson Drive. Drivers can expect to travel an additional 4.5 km during the full closure of Highway 
401, adding an estimated 10 minutes to their drive. The detour route for Highway 401 is shown in Figure 9. 
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The bridge replacement will require approximately 630m of reconstruction of Nudell Bush Road to accommodate the 
profile raise (1.6m profile raise at the east abutment, 2.1m at the west abutment). The proposed grade raise will require 
a widening of the approach embankments to maintain the platform width at the top and the existing side slide geometry. 

The proposed vertical clearance of 5.0m will allow for future 8-laning flexibility and some pavement resurfacing.  

Property acquisitions are required in all four quadrants for drainage improvements and to accommodate the new 
embankment footprint. The proposed work will permanently impact eight private properties; three of these properties 
contain residences. Temporary property impacts will be required in the southeast quadrant to allow for the construction 
of a new driveway to the Harthaven Farms Inc. residence.  

Overhead Hydro One power lines are present, running parallel to the structure on the south side of the Nudell Bush Road 
bridge. Underground Bell Canada cables run parallel to Highway 401 eastbound, just east of the existing structure. Utility 
relocations will be required to accommodate the bridge replacement. 

Figure 10 provides a plan and profile view of the proposed replacement. 
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8.0 ENVIRONMENTAL IMPACTS AND MITIGATION  

The environmental impacts associated with the Recommended Plan and appropriate mitigation at a Preliminary Design 
level of detail, in accordance with the MTO Class EA and the Environmental Reference for Highway Design (2006) are 
described below. During the Detail Design study phase, specific provisions will be considered and incorporated into the 
construction contract documents. 

This study followed the Class EA process and identified areas of environmental sensitivity or concern.  A Summary of 
Environmental Effects, Proposed Mitigation and Commitments to Future Work is provided in Table 11. 

8.1 Natural Environment 

Impacts to the natural environment have been minimized in part, by minimizing footprint impacts to undisturbed natural 
environments. A variety of environmental protection and mitigation measures will be adopted to guide the construction. 

8.1.1 Vegetation Communities 

Construction activities associated with the Recommended Plan will occur primarily within the existing ROW. The ROW is 
mostly dominated by non-native herbaceous species and no SAR or rare plants were identified within the construction 
footprint.  

Disturbance to vegetation is anticipated and will result in the loss of up to approximately 5,800 m2 of vegetation. Most of 
the vegetation removal will occur in each of the four quadrants of the bridge and select areas outside the ROW required 
for grading and ditching.  The relocation of the private entrance on Nudell Bush Road will result in encroachment into 
agricultural lands.  

Negligible effects to terrestrial habitat are anticipated as a result of the proposed works. To mitigate the disturbance of 
vegetation within the ROW and beyond, the following mitigation measures should be implemented during Detail Design: 

• Minimization of vegetation removal; 

• Protection of existing trees during the construction phase through the delineation of areas off-limits to 
construction activity, using a visible barrier to reduce the amount of tree loss; 

• Slopes and embankment areas that are disturbed will be restored and stabilized with re-seeding; and 

• All trees that are affected by the project works will be identified and a Landscape Plan will be completed.  

8.1.1.1 Invasive Species  

The use of construction equipment may spread and establish non-native and invasive species such as the invasive 
phragmites, that was present along the north side of Highway 401 westbound lane during the 2019 field investigations.  

The spread of invasive and noxious vegetation species to, from, and within the construction, the area must be minimized 
to the greatest extent possible. Necessary precautions and Invasive and Noxious Vegetation Spraying/Invasive and 
Noxious Vegetation Cutting Non-Standard Special Provisions No. ENVR0011 should be prescribed for the prevention and 
spread of invasive species during Detail Design. 

8.1.2 Fisheries and Aquatic Habitat 

There is no fish habitat located within the study area. 
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8.1.3 Wetland Habitat 

There are no wetland communities within the study area. 

8.1.4 Wildlife/Migratory Birds 

Most of the study area consists of a Cultural Meadow (CUM) community with a small portion of Cultural Woodland (CUW), 
agricultural fields and manicured lawn. No uncommon or at-risk wildlife species were identified and there is no significant 
wildlife habitat present within the study area. The vegetation communities and trees present within the study area are 
likely to support breeding birds. Two (2) non-active American Robin nests were observed on the underside of the existing 
bridge during the 2019 field investigations. New nests may also appear in any given year. Any work near active migratory 
bird nests may disturb nesting behaviour and/or destroy the nests. 

The potential impacts on breeding birds as a result of the proposed works include:  

• Vegetation clearing during the breeding bird season of May 1 to September 5, of any given year, could 
result in the disturbance/displacement of breeding birds and/or destruction of their active nests. The 
proposed works will result in the loss of some vegetated areas and habitat for some common species, 
however, the area lost is not limiting.  

Due to the history of nesting American Robin (protected under the Migratory Birds Convention Act, 1994) associated with 
the bridge, the following mitigation measures are recommended: 

• If bridge work is required during the nesting period of the species May 1 to July 25 of any given year, the 
bridge structure should be netted to exclude migratory birds from nesting on the structure before May 1 of 
any year. The netting should be maintained until July 25 and inspected periodically to ensure it is functioning 
as intended. 

Or 

• Work should be completed after the American Robin nesting period (May 1- July 25 of any year). If this option 
is selected it is recommended that the bridge structure be inspected by an avian specialist before work 
commencing in July to ensure the birds have completed their nesting cycle (i.e., all young have fledged and 
vacated the work zone). 

The contract documentation should include NSP – Migratory Bird Protection – General.  

8.1.5 Species at Risk 

No SAR species were observed during the field investigations.  

Regard for the potential presence of grassland birds and bats is warranted as vegetation removal will occur in each of the 
four (4) quadrants of the bridge and in select areas outside the ROW required for grading and ditching. This should include 
targeted species surveys for grassland birds during Detail Design as there is potential habitat for Bobolink, Eastern 
Meadowlark, and Grasshopper Sparrow within the agricultural field associated with the entrance relocation. 

There is potential for SAR bats to be present within the cultural woodland in the northeast quadrant and if tree clearing is 
to occur within this vegetation community or outside the identified limits during Detail Design, it is recommended that an 
assessment of suitable habitat to identify candidate bat significant wildlife habitat should be undertaken as well as 
targeted surveys, if required.  

Potential project interactions with the above species are limited to construction phases of the project and are considered 
temporary. Similar habitat features will be available for all species after the project is complete. 
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8.1.6 Surface Water, Drainage and Hydrology 

Surface drainage patterns will not be impacted however, the project works contain ditch work. There is potential for 
impacts to surface water as a result of construction activities, such as refuelling, leaks and accidental spills during 
construction. Necessary precautions are to be prescribed for the prevention and response to spills.  

Mitigation measures shall include: 

• If a spill occurs, proper containment, clean up and reporting in accordance with provincial requirements, will 
be completed; 

• Emergency spill response kits will be located on-site at all times; 

• All necessary precautions will be undertaken to prevent the accumulation of litter and construction debris 
and provisions for containment of construction debris will need to be specified; and  

• Any excess earth or disposable bill taken from the work area will be managed in a responsible and 
environmentally appropriate manner. 

Based on the hydraulic analyses of the existing conditions, both abutment culverts are recommended to be upsized from 
their current 800 mm pipes. A 1000 mm pipe culvert is recommended for the west abutment (north of Highway 401), and 
a 900 mm culvert is recommended for the east abutment (south of Highway 401). The two abutment culverts should be 
installed such that the future expansion of Highway 401 can be accommodated. Ditching will be required along Highway 
401 when the abutment culverts are installed to allow for positive drainage. 

Protection and mitigation measures for surface water impacts will be confirmed during Detail Design once construction 
methods and activities are identified. 

8.1.7 Groundwater 

There is potential for impacts to groundwater as a result of refuelling, leaks and accidental spills during construction. 
Necessary precautions are to be prescribed for the prevention and response to spill. Protection and mitigation measures 
for groundwater impacts will be confirmed during Detail Design once construction methods and activities are identified. 

8.1.8 Erosion and Sediment Control 

An Erosion and Sediment Control Plan will be completed during Detail Design. Standard erosion and sedimentation control 
practices will be followed through the Detail Design process before construction begins. Disturbance of soils during 
construction increases the potential for erosion and sedimentation in ditch lines without proper mitigation. 

Mitigation measures shall include: 

• To mitigate the transport of sediment along ditch lines as well as from exposed soils, environmental 
protection measures (such as straw bale/sediment log flow checks, rock flow check dams, silt fence barriers, 
and erosion control blankets) should be incorporated into the final design and installed during construction; 

• All exposed slopes and soil areas should be stabilized and re-vegetated; and 

• The need for an Erosion and Sedimentation Control Plan shall be identified during Detail Design to prevent 
sediment and debris from entering the ditches, restricting construction activities and monitoring 
construction activities. 
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8.2 Socio-economic Environment 

8.2.1 Land Use 

Land use designations in the study area are not expected to change as a result of the Recommended Plan.  

Residents in the study area will experience temporary delays and longer routes for temporary detours during construction. 
Construction staging plans will be confirmed during Detail Design and access to private entrances will be maintained. 
Stakeholders (including EMS, ONroute and school board transportation) and the public will continue to have an 
opportunity to provide input on construction detour plans during Detail Design. 

8.2.2 Adjacent Lands  

The potentially impacted areas include the highway right-of-way (ROW) and adjacent lands. Agricultural and pasture lands 
for livestock are present within the study area and adjacent to the southeast quadrant of the bridge is an active dairy farm.  

The existing residential/farm entrance east of the bridge on the south side of Nudell Bush Road requires relocation. A 
portion of these farmlands will be impacted by the relocation of the entrance further south on Nudell Bush Road and the 
grade raise. Residential properties in the northeast and southeast quadrants will be impacted by the grade raise and 
proposed ditch. Consultation regarding the loss of active agricultural lands and compensation with the landowner will be 
required during Detail Design. 

8.2.3 Property 

Property acquisitions are required in all four quadrants for the new embankment footprint and drainage improvements. 
The proposed work will permanently impact five (5) private properties; three (3) of these properties contain residences. 
Approximately 0.01 ha of property is required in the northwest and southwest quadrants respectively, 0.06 ha in the 
northeast quadrant and 0.1 ha in the southeast quadrant. A temporary limited interest (TLI) will be required in the 
southeast quadrant to allow for the construction of a new driveway to the residence. Due to the grade raise for the 
replacement of the Nudell Bush Road bridge, the entrance will be removed and relocated approximately 80 m east, where 
the grade raise is less severe. It should be noted that depending on the design of the entrance and the way it cuts across 
the farm field to the house, a culvert will be required outside of the ROW on private property to maintain existing drainage 
patterns. It is recommended that an 800 mm culvert be installed to avoid a backwater effect to the house on the property. 
Direct consultation with the landowners impacted including the landowners where the property is required will need to 
be completed in Detail Design. 

8.2.4 Construction Noise 

The Recommended Plan recognizes that the replacement project will generate noise during construction activities and 
will require nighttime work. 

The Municipality of South Dundas nuisance bylaw prohibits the operation of any construction equipment or construction 
activities at 11:00 pm one day to 7:00 am the next day (9:00 am on Sundays). MTO is legally exempt from the requirements 
of municipal noise bylaws, but reasonable mitigation will be undertaken if work is to occur within these hours, including 
notifying the Municipality and residents, as required.   

Standard measures for mitigating noise emissions shall be implemented for construction. These measures will include, but 
will not be limited to: 

• Construction equipment is to be in an operating condition that prevents unnecessary noise including but not 
limited to the use of muffler systems, properly secured components, and the lubrication of moving parts; 



Transportation Environmental Study Report GWP 4243-15-00/WP 4285-15-01 

 

58 

 

• Idling of equipment kept to the minimum necessary to perform the specified work and turned off when not 
in use; and 

• The contract documents should include Construction Noise Constraints Special Provision No. 199F33. 

The hours of nighttime construction will be confirmed during Detail Design and if required, appropriate protection and 
mitigation measures will be developed and documented. 

8.2.5 Commercial  

Access to agricultural lands and agricultural operations within the study area will be impacted by the Nudell Bush Road 
bridge closure. Access to these lands and the transportation of agricultural equipment will be confirmed during Detail 
Design and in consultation with the landowners. 

The Ingleside ONroute Service Centre will be impacted by the proposed lengthening of the merge lane from the service 
centre to Highway 401. During Construction, the merge lane will be shifted over to accommodate the construction and 
the service centre can remain open. Commercial truck traffic is reduced after Labour Day, and the timing of construction 
works for lengthening of the merge lane will be in consultation with the Director of Operations of the Ingleside ONroute 
Service Centre to be determined during Detail Design.  

Mitigation measures for the commercial and daily travellers of Highway 401 include detour routes with signage (discussed 
above), advanced notification and no long-term lane closures on Highway 401. Short term lane closures during off-peak 
periods may be required for contractor access. The lengthened merge lane will allow for greater acceleration and assist 
traffic in merging with traffic on Highway 401, especially for the transport trucks. 

8.2.6 Utilities 

Underground Bell Canada and underground and overhead Hydro One facilities are located on the east and west side of 
Nudell Bush Road and north side of Highway 401 through the study area and will interfere with construction activities.  
The new toe of slope of the embankment impacts the existing ditches and utility poles and anchors. 

During the subsurface utility investigation, the fibre optic cable was found to be close to the proposed bridge footing, 
however the results of the investigation were not conclusive. The utility found in TP5 was found at an elevation higher 
than the daylighted fibre optic cable at the other test pits. It could not be confirmed that this was the buried Bell fibre 
optic cable at TP5. If the Bell fibre optic is at the higher elevation as suggested by TP5 then the utility will have to be 
accommodated in detailed design, and further test-pits are recommended to verify the utility elevation and ensure no 
conflicts arise. 

Existing Hydro One/Bell utility poles, underground and overhead cables will be relocated before the commencement of 
the project works. 

8.2.7 Recreation and Tourism 

The Recommended Plan does not directly impact any known recreational features near the study area. Impacts to 
recreation and tourism are minor, indirect impacts as traffic detour routes have been established to allow safe passage 
around the round closure(s). Mitigation measures include coordinating the planned Highway 401 full closures with the 
local Municipalities, detour route signage, and advanced notification recommendation. 

8.2.8 Municipal and Emergency Services 

There are no permanent impacts to municipal services as a result of the Recommended Plan. 
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Delays for EMS providers are expected to be minor during the construction of the Recommended Plan. Mitigation 
measures may include a public access defibrillator, and a first aid station provided between the CN rail corridor and 
Highway 401, for the duration of construction. An agreement between the South Dundas and South Stormont Fire 
Departments may also be arranged to cover the impacted properties with no interruption of fire coverage.  The contract 
will also ensure that notice of construction start will be given two weeks in advance. These mitigation measures will be 
confirmed during Detail Design in consultation with the EMS providers.  

Discussions regarding construction staging plans with EMS providers and a Traffic Management Plan will be undertaken 
during Detail Design. The Traffic Management Plan will include detour provisions for the bridge closure and traffic flow to 
the existing land uses in the adjacent areas affected by the construction activities. 

8.2.9 Student Transportation 

There are three (3) school buses that utilize Nudell Bush Road throughout the school year for student transport. There will 
be impacts on student transportation as a result of the Nudell Bush Road closure at the bridge during construction. In 
order to mitigate impacts to students, a student transport van shall be used for the duration of the construction to 
accommodate those students impacted by the closure of Nudell Bush Road. The contract will also ensure that notice of 
construction start will be given two weeks in advance. These mitigation measures will be confirmed during Detail Design 
in consultation with the STEO.  

A Traffic Management Plan and construction staging plans will be confirmed during Detail Design and opportunities for 
public and stakeholder comments on construction staging will be provided.  

8.2.10 Traffic  

Construction activities will result in impacts to traffic. The bridge replacement will utilize a full road closure of Nudell Bush 
Road for the duration of construction. Local traffic is expected to utilize the adjacent road network to cross Highway 401. 
Pedestrian facilities are currently not provided along this section of Highway 401 and there will be no provisions for 
pedestrian access across the work area will be provided during construction.  

In addition to the two interchanges at Upper Canada Road and Dickinson Drive, there is the Aultsville Road grade 
separation that can be also be utilized by affected traffic on Nudell Bush Road. Since the existing traffic volumes on Nudell 
Bush Road are minor, the closure is not expected to result in significant vehicle-delays or operational issues.  

A full closure of Highway 401, during off-peak or overnight hours, will be required for each direction to remove the north 
and south halves of the existing bridge deck and install the new girder. To facilitate this work, a signed detour route will 
be utilized which recommends following the designated Emergency Detour Route (EDR). One direction of Highway 401 
will be closed and detoured at a time.  Detour routes during the closures will be in place and will increase in travel time 
and distance.  

Mitigation measures for Highway 401 road closure include: 

• The planned Highway 401 closures will be coordinated with the local Municipalities to minimize impacts to 
tourist traffic; 

• The use of paid duty officers shall be recommended at the intersection of Upper Canada Road and County 
Road 2 to manage traffic (will be determined during Detail Design); 

• Paid duty officers will be on site to manage traffic during the Highway 401 closures (to be confirmed during 
Detail Design); 

• Signage will be placed two weeks before the start of construction at Upper Canada Road, County Road 2 and 
Dickinson Drive to indicate the detour route for the closure of Highway 401;  
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• Before closure, the public will be notified of the road closures through newspaper advertisements. Private 
stakeholders, EMS providers, STEO, Municipality of South Dundas, Township of South Stormont and the 
United Counties of Stormont, Dundas and Glengarry will also be notified before the road closures; and 

• A Traffic Management Plan will be developed during Detail Design to best manage traffic disruptions and to 
address traffic issues raised during this study. 

Mitigation measures for the Nudell Bush Road closure include: 

• A detour route will divert traffic to local roads;  

• Signage will be placed tow weeks before the start of construction at Nudell Bush Road (North and South of 
the bridge), Anderson Road, Aultsville Road, County Road 2 and Upper Canada Road to indicate the detour 
route for the closure of Nudell Bush Road; 

• Before closure, the public will be notified of the road closures through newspaper advertisements. Private 
stakeholders, EMS providers, STEO, Municipality of South Dundas, Township of South Stormont and the 
United Counties of Stormont, Dundas and Glengarry will be notified before the road closures; and  

• A Traffic Management Plan will be developed during Detail Design to best manage traffic disruptions and to 
address traffic issues raised during this study. 

8.2.11 Air Quality 

There is potential for the generation of dust, fumes, and odours during construction by machinery working within the 
study area.   

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

8.2.12 Contamination and Waste Management 

There are currently 11 designated substances identified by Ontario Regulation 490/09 Designated, under the Occupational 
Health and Safety Act (OHSA) in Ontario. These include Acrylonitrile, Benzene, Isocyanates, Silica, Arsenic, Coke Oven 
Emissions, Lead, Vinyl Chloride, Asbestos, Ethylene Oxide and Mercury.   

The proposed work is largely contained within the existing highway ROW. Limited subsurface investigations were 
completed in areas designated for construction during Preliminary Design to confirm the absence of contaminants of 
concern.  

The analysis of the samples collected identified the presence of silica in all the concrete of the bridge, asbestos in the bell 

conduit, lead paint under the bridge, and lead coating on the railings. Designated substances present in on-site existing 

construction materials, may pose a threat to the health and safety of the construction workers. 

Stockpiled construction materials such as aggregate, concrete, and earth may potentially contaminate the work area 
without proper containment and environmental protection measures.  

The following mitigation is applicable during Detail Design: 

• Waste generated on-site which requires off-site removal and materials 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);  
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• All excess materials may be reused or recycled. Within the ROW, material such as asphalt, concrete, wood, 
earth and rock may be reused as construction material or managed as fill. Management of excess material 
outside the right-of-way, stockpiling and wood management will depend upon local circumstances; and  

• Where spills or abandoned materials occur at MTO highway facilities, MTO staff or contractors may assist 
where persons legally responsible cannot be located or are not able to respond. Assistance may include 
notification of authorities, provisions of equipment and materials, and traffic management.  

8.2.13 Cultural Environment 

8.2.13.1 Built Heritage 

A Heritage Bridge Screening Form was completed in July 2018 and determined that the bridge is not a heritage bridge. 
There will be no impacts on built heritage resources. 

8.2.13.2 Archaeology 

The Stage 1 Archaeological Assessment identified the study area exhibits potential for the presence of significant 
archaeological resources associated with pre-Contact or early post-Contact Indigenous settlement and/or land uses.  

The study area also exhibits characteristics that indicate the potential for the presence of archaeological resources 
associated with early Euro-Canadian settlement and/or land uses in the township. The study area includes the locations 
of four historical farmsteads that date to as early as 1851 and five (5) additional historic farmsteads are found within 300 
m of the study area. 

As a result of the Stage 1 Assessment, Stage 2 is required during Detail Design. All portions of the study area determined 
to have archaeological potential will be subject to a Stage 2 archaeological assessment before any proposed development 
that would result in a below-grade disturbance. If required, mitigation measures will be documented in the Stage 2 
Archaeological Assessment Report. As shown in Figure 11, the areas identified in orange are areas retaining archaeological 
potential and a Stage 2 test pit survey is required. 

The Stage 1 Archaeological Assessment Report was filled with MHSTCI and entered into the Ontario Public Register of 
Archaeological Reports. 
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8.3 Future Consultation  

The consultation program was undertaken during the study, involving the adjacent property owners, the public, interest 
groups, stakeholders, municipal, provincial, and federal government agencies, Indigenous Communities, impacted 
property owners and businesses will be continued during the Detail Design study phase before any construction proceeds.  

Future consultation requirements with external agencies will include: 

• Adjacent property owners; 

• Municipality of South Dundas, Township of South Stormont and the United Counties of Stormont, Dundas 
and Glengarry: Liaison regarding detour routes during Detail Design;  

• CN Rail: Liaison to confirm track usage and for operational considerations;  

• Ingleside ONroute Service Centre: Liaison regarding the timing of work and staging/detour impacts; 

• Student Transportation of Eastern Ontario: Liaison regarding the timing of work, transportation of students, 
and staging/detour impacts;  

• Emergency service agencies (i.e., OPP, Fire, ambulance): Liaison regarding the timing of work, placement of 
defibrillator and first aid stations, possible agreement between the South Dundas and South Stormont Fire 
Departments to cover the impacted properties and staging/detour impacts; and  

• Utility companies:  Liaison regarding relocations, and protection during construction.  

8.4 Commitments to Future Work 

Following the 30-day public review of the TESR and the receipt of environmental clearance, MTO may proceed to Detail 
Design as outlined in the MTO Class EA. 

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.   

A Design and Construction Report (DCR) will be prepared to detail the environmental assessment, detail design, 
environmental mitigation and related construction methods and staging for the Highway 401 Nudell Bush Road Bridge 
replacement project. The DCR will be made available for a 30-day public comment period. 

Other issues and as identified in Section 8.3 to be addressed during Detail Design include:  

• Property taking requirements and entrance relocation; 

• Opportunities to minimize impacts will be investigated and consultation will be undertaken with impacted 
landowners and ONroute Service Centre to minimize impacts to their operations as much as feasible;   

• Continued consultation with CN Rail; 
• All trees that are affected by the project works will be identified and a Landscape Plan will be completed;  
• Stage 2 Archaeological Assessment will be completed.  If any additional areas are to be impacted (i.e., soil 

disturbances or other alterations) beyond the limits of the defined study area footprint further 
archaeological assessment (Stage 1) may be required. It should be noted that impacts include all aspects of 
the proposed development, including temporary property needs (i.e., access roads, staging/lay down areas, 
associated works, etc.); 

• Cultural woodland (CUW) community may contain suitable habitat for SAR bat species. If tree clearing is 
required within this community, an assessment of suitable habitat and targeted surveys should be 
undertaken;  
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• Targeted surveys should be undertaken to determine the presence of grassland SAR birds such as Bobolink, 
Eastern Meadowlark, and Grasshopper Sparrow within the construction footprint of the graminoid 
agricultural field (AG) of the driveway/entrance relocation; and  

• Further test-pits are recommended for the buried Bell fibre optic cable to verify the utility elevation and 
ensure no conflicts arise.  
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9.0 SUMMARY OF ENVIRONMENTAL EFFECTS, PROPOSED MITIGATION AND 
COMMITMENTS TO FUTURE WORK 

Table 11 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. 
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Table 11: Summary of Environmental Concerns and Commitments Table 

ID # Issues/Concerns/Potential Affects Concerned Stakeholders ID # Mitigation/Protection/Monitoring 

1.0 Natural Environment  

1.1 Loss and disturbance of vegetation. 
 
 

Ministry of Natural 
Resources and Forestry 
(MNRF) 

Environment Canada (EC) 

1.1.1 Minimization of vegetation removal and protection of existing trees during the construction phase through the delineation of areas off-limits to 
construction activity using a visible barrier to reduce the amount of tree loss. 

1.1.2 Slopes and embankment areas that are disturbed will be restored and stabilized with re-seeding. Replacement of disturbed vegetative cover with topsoil 
and seed as per OPSS 804 – Construction Specification for Seed and Cover and OPSS 802 – Construction Specification for Topsoil. 

1.1.3 A Landscape Plan will be developed during Detail Design and all trees that are affected by the project works will be identified. 

1.2 The use of construction equipment may spread 
and estimable non-native and invasive species. 

1.2.1 The spread of invasive and noxious vegetation species too, from and within the construction area must be minimized to the greatest extent possible NSSP 
ENVR0011 Invasive and Noxious Vegetation should be included in the contract documentation. 

1.3 Disturbance to nesting migratory birds. 

Non-active American Robin nests observed on 
the underside of the bridge structure. 
 

MNRF 

EC 

1.2.1 Vegetation clearing should be carried out before the breeding bird window of May 1 to September 5 of any year. An avian specialist should be retained 
to ensure that disturbance of active breeding bird habitat is prevented should disturbance occur during breeding periods. 

1.2.2 
Due to the history of nesting American Robin associated with the bridge structure, the following mitigation measures are recommended: 

• If bridge work is required during the nesting period of this species May 1 to July 25 of any given year, the bridge structure should be netted to 
exclude migratory birds from nesting on the structure before May 1 of any year. The netting should be maintained until July 25 and inspected 
periodically to ensure it is functioning as intended; OR 

• Work should be completed outside of the American Robin nesting period (May 1 – July 25 of any year). If this option is selected it is recommended 
that the bridge structure be inspected by an avian specialist before work commencing in September to ensure the birds have completed their 
nesting cycle (i.e., all young have fledged and vacated the work zone). 

1.2.3 The contract documentation should include NSP – Migratory Bird Protection – General.  

2.0 Species at Risk 

2.1 Potential for Species at Risk (SAR) to be 
encountered during construction. 

MECP 

MTO 

2.1.1 Contractors and construction staff should be familiar with SAR potentially present within the study area and their appearance (Bobolink, Eastern Meadowlark, 
and Grasshopper Sparrow). 

2.1.3 Should any SAR be encountered during construction (dead or alive), the local MECP district should be contacted. If construction operations are an 
immediate threat to SAR, these operations should cease immediately. 

2.2 Potential habitat for SAR grassland birds (i.e., 
Bobolink, Eastern Meadowlark, Grasshopper 
Sparrow) is available within the agricultural 
field.   
 
Potential for SAR bats within the cultural 
woodland. 
 

MECP  

MTO 

2.2.1 Targeted surveys should be undertaken during Detail Design to confirm the presence of SAR grassland birds within the agricultural field and the presence 
of bats within the cultural woodland. 

3.0 Surface Water and Groundwater  

3.1 Construction activities, such as refuelling, leaks 
and accidental spills during construction can 
impact surface water and groundwater. 
 
There are 8 water supply wells within 500 m of 
the study area. 

Ministry of Environment, 
Conservation and Parks 
(MECP) 

MNRF 

3.1.1 
If a spill occurs, proper containment, clean up and reporting, in accordance with provincial requirements, will be completed. 

3.1.2 Emergency spill response kits will be located on-site at all times. 

3.1.3 All necessary precautions will be taken to prevent the accumulation of litter and construction debris and provisions for containment of construction debris 
will need to be specified.   

3.1.4 Any excess earth or disposable fill taken from the work area will be managed in a responsible and environmentally appropriate manner. 
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Table 11: Summary of Environmental Concerns and Commitments Table 

ID # Issues/Concerns/Potential Affects Concerned Stakeholders ID # Mitigation/Protection/Monitoring 

3.2 Localized existing drainage concerns on private 
property along Nudell Bush Road. 

Landowner 

MTO 

3.2.1 Local property owner’s concerns about localized flooding will be addressed during Detail Design. 

3.2.2 New and redesigned ditching has been designed along Nudell Bush Road and Highway 401.  

4.0 Erosion and Sediment Control 

4.1 Disturbance of soils during construction 
increases the potential for erosion and 
sedimentation in ditch lines without proper 
mitigation. 
 

MNRF 

MECP 

DFO 

4.1.1 To mitigate the transport of sediment along ditch lines as well as from exposed soils, environmental protection measures (such as straw bale/sediment 
log flow checks, rock flow check dams, silt fence barriers, and erosion control blankets) should be incorporated into the final design and installed during 
construction. 

4.1.2 All exposed slopes and soil areas should be stabilized and re-vegetated. 

4.1.3 The need for an Erosion and Sedimentation Control Plan shall be identified during Detail Design to prevent sediment and debris from entering the ditches, 
restricting construction activities and monitoring construction activities. 

5.0 Land Use/Traffic 

5.1 Residential and commercial (ONroute) property 
access. 
 
Road closures, traffic delays/detours.  
 
 

Municipality of South 
Dundas, Municipality of 
South Stormont 

Motorists including EMS, 
Student Transportation 
of Eastern Ontario (STEO) 

MTO 

5.1.1 Maintain access to ONroute Service Centre and residential properties throughout the construction and coordination of the Highway 401 closure. Local 
construction will cause some inconveniences, however the work will be coordinated with the local property owners to minimize the impacts. 

5.1.2 Confirm traffic management, detour routes and advance warnings during Detail Design with the local Municipalities.  

5.1.3 The use of paid duty officers may be recommended at the intersection of Upper Canada Road and County Road 2 to manage traffic (will be determined 
during Detail Design). 

5.1.4 Advance signage to be placed two weeks before notifying users (public, EMS, STEO, etc.) of the upcoming closure, construction staging, start of 
construction, etc. 

5.1.5 Maintain liaison/coordinate construction with responding agencies. 

5.1.6 Paid duty officers will be on site to manage traffic during the Highway 401 closures (to be confirmed during Detail Design). 

5.1.7 Traffic Management Plan to best manage traffic disruptions and to address traffic issues raised shall be developed during Detail Design 

6.0 Construction Noise  

6.1 Noise from construction, equipment and 
vehicles may disturb neighbouring residents. 
 

Nearby Resident 

MECP 

6.1.1 Construction equipment is to be in an operating condition that prevents unnecessary noise. including but not limited to the use of muffler systems, 
properly secured components, and the lubrication of moving parts.  

6.1.2 Idling of equipment kept to the minimum necessary to perform the specified work and turned off when not in use. Construction Noise Constraints Special 
Provision No. 199F33 provides requirements for control of construction noise produced by the Contractor’s operations. 

6.2 Nighttime work is required. Municipality of South 
Dundas 

6.2.1 If construction activities are going to occur within the hours from 11:00 pm one day to 7:00 am the next day (9:00 am on Sundays), reasonable mitigation 
measures will be undertaken, and the Municipality and residents will be notified as required. 

7.0 Utilities  
 

7.1 Impacts on existing utilities-Underground Bell 
Canada Underground and overhead Hydro One.  

Bell Canada 

Hydro One  

Ministry of 
Transportation (MTO) 

7.1.1 Ensure approvals are acquired, as needed. 

7.1.2 Ensure advanced coordination with utility companies for utility relocations. 
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Table 11: Summary of Environmental Concerns and Commitments Table 

ID # Issues/Concerns/Potential Affects Concerned Stakeholders ID # Mitigation/Protection/Monitoring 

7.1.3 If the Bell fibre optic is at the higher elevation as suggested by TP5 then the utility will have to be accommodated in Detail Design and further test-pits are 
recommended to verify the utility elevation and ensure no conflicts arise. 

8.0 Air Quality 

8.1 Potential that dust and emissions from 
machinery will be generated during 
construction.  

MECP 

MTO  

8.1.1 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. 

8.1.2 Dust should be controlled by the application of dust suppressants, such as water. 

9.0 Contamination and Waste Management 
 

9.1 
Designated substances are present in on-site 
existing construction materials, which may pose 
a threat to the health and safety of the 
construction workers.  

Construction staff 

MECP 

 

9.1.1 In accordance with the Occupational Health and Safety Act, R.S.O. 1990, c. 0.1, Special Provision No. 101F21, Occupational Health and Safety Act 
Compliance, the Contractor will be made aware of the presence of the following Designated Substance(s):  

1. Silica is present throughout the working area including, but not limited to, asphalt, concrete and granular materials. 
2. Lead is present in the galvanic coating on the railings at the top of the bridge and the light blue paint below the bridge contains 

low-level surface coatings or paint. 
3. Asbestos is present in the bell conduit. 

9.2 
Stockpiled construction materials such as 
aggregate, concrete, and earth may potentially 
contaminate the work area without proper 
containment and environmental protection 
measures.  

 

9.2.1 Waste generated on-site which requires off-site removal and materials 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). 

9.2.2 All excess materials may be reused or recycled. Within the ROW, material such as asphalt, concrete, wood, earth and rock may be reused as construction 
material or managed as fill. Management of excess material outside the right-of-way, stockpiling and wood management will depend upon local 
circumstances. 

9.2.3 Where spills or abandoned materials occur at MTO highway facilities, MTO staff or contractors may assist where persons legally responsible cannot be 
located or are not able to respond. Assistance may include notification of authorities, provisions of equipment and materials, and traffic management. 

10.0 Cultural Environment 
 

10.1 Stage 1 Archaeological Assessment identified 
potential archaeological resources.  

Ministry of Heritage, 
Sport, Tourism and 
Culture Industries 
(MHSTCI) 

 

10.1.1 All portions of the study area determined to have archaeological potential should be subject to a Stage 2 archaeological assessment before any proposed 
construction activities including below-grade disturbance, grading or soil compression (during Detail Design). 
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APPENDIX B  –  MEETING MINUTES   
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APPENDIX  C – CORRESPONDENCE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Transportation Environmental Study Report GWP 4243-15-00/WP 4285-15-01 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX D – PUBLIC INFORMATION CENTRE  
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APPENDIX E – TERRESTRIAL EXISTING CONDITIONS & IMPACT ASSESSMENT
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APPENDIX F –DRAINAGE DESIGN BRIEF MEMORANDUM   
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APPENDIX G – FOUNDATION INVESTIGATION AND DESIGN REPORT
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APPENDIX H – DESIGNATED SUBSTANCES SURVEY REPORT 
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APPENDIX I – STAGE 1 ARCHAEOLOGICAL ASSESSMENT  
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APPENDIX J – TRAFFIC OPERATIONS REPORT   
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APPENDIX K – LONG LIST REPORT 
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