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Executive Summary 

The County of Peterborough (the County) has retained the Ainley Group to undertake a 
Municipal Class Environmental Assessment (MCEA) for the North River Bridge, within 
the Township of Havelock-Belmont-Methuen. This project has been classified as a 
Schedule ‘B’ undertaking in accordance with the Municipal Class Environmental 
Assessment (October 2000, as amended in 2007 and 2011). This Project File Report 
was prepared in accordance with the MCEA guidelines, and documents the process 
involved in the selection of the recommended alternative solution for bridge 
rehabilitation/replacement.  

In accordance with a Schedule ‘B’ undertaking, Phase 1 and Phase 2 were carried out. 
Phase 1 requires identification of the problem/opportunity statement, while Phase 2 
requires identifying existing conditions, carrying out an environmental screening, 
identifying preliminary alternative solutions and the preferred recommended solution, 
and consulting with the public and agencies on the project. A Public Information Centre 
was held on March 12, 2015 detailing options for the North River Bridge. Comments 
from agencies and the public were accepted, and those who requested to receive 
responses were answered.  

The North River Bridge is in generally poor condition, and the preliminary recommended 
solution is replacement with a pre-cast concrete rigid frame open-footing bridge. This is 
a cost effective solution addressing the problem and opportunity statements by 
improving safety conditions on the bridge, and ensuring that the bridge meets the 
Canadian Highway Bridge Design Code.  The approximate cost for construction of the 
North River Bridge replacement is $970,000, with an expected construction duration of 
10-12 weeks. The new bridge will be approximately 3-4 m wider, extending to the north 
of the existing structure. The expected service life of the new North River Bridge is 
approximately 75 years, and will be reinstated to the same two-lane traffic configuration 
as the existing structure. A single lane of traffic will be maintained throughout 
construction to convey traffic.  

A Notice of Study Completion is issued concurrently with the posting of the Project File 
Report on the public record, which will mark the beginning of the 30-day review period. If 
no concerns arise from the Notice and this Project File Report, the County may proceed 
to design and construction in accordance with a Schedule ‘B’ undertaking.  
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1.0 Introduction 

1.1 Background and Purpose 

The North River Bridge is located within the Township of Havelock-Belmont-Methuen, 
and conveys traffic on County Road 46 over the North River. The existing structure is 
located on a two-lane paved rural road, with Average Annual Daily Traffic Volume 
(AADT) estimated to be approximately 1,700. Of the AADT, the percentage truck 
volume in 2014 was reported by the County to be 15%. The North River Bridge is a 
single span, rigid frame structure (Figure 1). The structure has a span of 9.14 m. The 
date of construction is believed to be circa 1966. 

 

Figure 1 – North River Bridge (November 2014) 

An inspection of the bridge was completed in September 2012 by AECOM, on behalf of 
the County of Peterborough. The inspection identified a number of deficiencies with the 
structure and recommended remedial measures for major rehabilitation. In September 
2014, G.D. Jewell Engineering Inc. identified that the bridge was in poor condition, as it 
exhibited delamination, scaling, and spalling, and was found to have high corrosion 
potential as well as a barrier that does not meet Canadian Highway Bridge Design Code 
(CHBDC) requirements. Further details with respect to the structure condition are 
provided in Section 2.0 and Appendix A. 

Based on the age / condition of the structure, the County of Peterborough has retained 
the Ainley Group to undertake a Municipal Class Environmental Assessment (MCEA; 
October 2000, as amended in 2007 and 2011). As part of the study, a Preliminary 
Design Report (PDR) was prepared by Ainley Group (2015), to assess the structural 
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conditions of the North River Bridge and provide a preliminary recommended solution 
for rehabilitation / replacement. The Preliminary Design Report is included Appendix A.  

This project has been classified as a Schedule ‘B’ undertaking in accordance with the 
MCEA. This Project File Report has been prepared in accordance with the MCEA 
guidelines, and documents the environmental assessment study completed for the 
North River Bridge. 

Upon completion of the MCEA process, detail design elements will be completed 
including all required approvals, and construction will be approved to proceed.  

1.2 Study Area 

The North River Bridge is located on County Road 46, approximately 800 m west of the 
intersection of County Road 46 and Anderson Road, in the Township of Havelock-
Belmont-Methuen and in the County of Peterborough. The study area is located within 
the Ministry of Natural Resources and Forestry (MNRF) Peterborough District. 

The North River Bridge spans North River; the general study area and bridge location is 
shown in Figure 2. 

 
Figure 2 – Key Map 

1.3 Class EA Process  

As part of the preliminary/detail design process, municipal infrastructure projects in 
Ontario must meet the requirements of the Environmental Assessment (EA) Act or, 
more specifically, the MCEA (October 2000, as amended in 2007 and 2011). The MCEA 
applies to a group or “class” of municipal water, wastewater, and roadway projects 
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which occur frequently and have relatively minor and predictable impacts. As long as 
these projects are planned, designed, and constructed in accordance with the 
requirements of the MCEA, the projects are approved under the EA Act. The specific 
requirements of the Class EA depend on the type of project, including the project’s 
complexity and anticipated environmental impacts. The four categories of Class EA 
projects are known as “Schedule ‘A’, ‘A+’, ‘B’, and ‘C’ ”.  

The environmental assessment for the North River Bridge is proceeding per the 
requirements of a Schedule ‘B’ project in accordance with the MCEA.  

To meet the requirements of a Schedule ‘B’ project, Phases 1 and 2 of the MCEA 
process are to be followed.  These phases are identified as follows: 

- Phase 1:    Identification of the Problem / Opportunity Statement 

- Phase 2: Development and evaluation of Alternative Solutions and Selection of 
a Preferred Solution to address the Problem / Opportunity Statement. 

The phases of the MCEA process are shown on Figure 3. 
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Figure 3 – MCEA Process Flow Chart (Source: Municipal Engineers Association) 
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To fulfill the requirements of the MCEA and to avoid/minimize adverse environmental 
impacts, the Schedule “B” screening process involves the following: 

• Preparing a screening level inventory of the environment potentially affected by 
the project, 

• Consulting with the public and agencies, 

• Reviewing potential impacts of the preferred solution, and identifying potential 
mitigation measures, 

• Documenting the Class EA process with a Project File Report, and  

• Making the Project File Report available to the public for a 30 day review period.   

2.0 Problem Statement 

The North River Bridge spanning the North River on County Road 46 was identified as 
being constructed circa 1966. A Municipal Bridge Appraisal was carried out in 
September 2012 by AECOM. In this appraisal, several structural deficiencies were 
identified. G.D. Jewell Engineering Inc. carried out a site inspection and detailed deck 
condition survey in September 2014 and prepared a report for the County of 
Peterborough detailing their observations. The G.D. Jewell findings were used to 
prepare a Preliminary Design Report (PDR), outlining alternative solutions for the 
replacement / rehabilitation of the North River Bridge. The PDR prepared by the Ainley 
Group as part of this MCEA is included in Appendix A. The 2012 Municipal Appraisal 
and 2014 G.D. Jewell report are included within the PDR in Appendix A.  

During the G.D. Jewell  inspection in September 2014, the bridge structure was 
observed to be generally in poor condition including the following components: 

• Extensive deterioration of abutment walls and wingwalls. 

• Narrow to medium width stained and unstained cracks and light to moderate 
scaling on abutment walls and wingwalls. 

• Deck soffit and fascia display honeycombing, narrow to wide stained cracks with 
efflorescence and localized delamination and spalling, indicating active corrosion 
throughout the entire depth of the concrete deck.  

• Steel beam guiderail system with wooden posts display local collision damage 
and longitudinal split in its connection with the concrete barrier wall. Buried end 
treatment do not meet the current standards and need to be upgraded.  
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• Barriers do not meet the crash test requirements of the CHBDC. Barriers display 
map cracking, staining, localized spalls, delaminations, and narrow vertical 
cracks.  

• Narrow lane widths cause large vehicles to cross over the centreline.  

• Deck condition survey indicates extensive deterioration of the asphalt wearing 
surface including wide cracking, sealed cracks, asphalt patches, and potholes. 

• Deck condition survey indicates that 93% of the deck area is in the state of active 
corrosion. It also confirms that there is no waterproofing system provided on the 
deck. 

The Problem/Opportunity Statement outlines the need and objective for the study, which 
for the North River Bridge is identified as follows: 

“Elements of the structure do not meet the CHBDC and the narrow structure and 
travelled lane widths causes large vehicles to cross over the centerline, creating a 
potential traffic safety concern. The existing bridge has deteriorated to a condition 
such that replacement/rehabilitation is warranted.”  

The North River Bridge Opportunity Statement is as follows:  

“Replacement/rehabilitation of the North River Bridge will provide improved safety 
conditions on County Road 46 for the crossing of the North River given the 
deteriorated condition of the structure.” 

3.0 Existing Conditions 

3.1 Structural  

The structure has a clear span of 9.14 m and a total width of approximately 8.33 m, with 
a soffit clearance of 1.28 m above the watercourse (September 2014 inspection), and 
carries vehicular traffic from County Road 46 over the North River. The date of 
construction is circa 1966. 

A preliminary design report for this structure was completed by Ainley Group (2015), 
which is included in Appendix A. A geotechnical report was prepared by Geo-logic in 
January 2015, which included soil sampling and chemical testing. The geotechnical 
report is included in Appendix A.  

3.2 Natural Environment 

As part of the Phase 2 Municpal Class Environmental Assessment, an environmental 
screening is required. Environmental investigations for North River Bridge included a 
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background review and limited field assessment of both the terrestrial and aquatic 
environments on November 26, 2014. The study area incorporated the terrestrial 
environment located within a 120 m radius of this structure, as well as the aquatic 
environment upstream and downstream of the structure. To evaluate existing terrestrial 
ecosystem conditions and species at risk within the study area, the following tasks have 
been undertaken: 

•   A review of all relevant background information including the Natural Heritage 
Information Centre (NHIC), Department of Fisheries and Oceans (DFO), and 
information provided by the Ministry of Natural Resources and Forestry (MNRF), 
for the project area. 

•   A review of habitat types for species at risk (SAR) having the potential to occur 
within the study limits as provided by the MNRF and NHIC databases. 

•   A field survey to identify the presence of natural heritage features and SAR was 
conducted on November 26, 2014.  

To evaluate the existing aquatic ecosystem existing conditions within the study area, a 
field survey was completed in conjunction with the terrestrial field survey.  The survey 
included a review of the following: 

• Watercourse morphology, including type of watercourse, length, velocity and 
associated wetlands. 

• Subsections of the watercourse, including runs, pools and riffles. 

• Water quality features including temperature, conductivity, dissolved oxygen, 
resistivity, salinity and pH. 

• Habitat features, including woody debris, undercut banks, boulder clusters, organic 
debris, and vascular macrophytes. 

• Terrestrial groundwater seepage areas, watercourse substrate, bank stability, 
riparian and aquatic vegetation. 

• Physical barriers.  

3.2.1 Topography / Vegetation 

Topography in the study area slopes gradually from north to south, with localized 
depressional areas associated with unnamed tributaries of the North River.  The 
elevation adjacent to the North River at County Road 46 is approximately 210 meters 
above sea level (masl). 

The study area is located in the 6E-15 Lake Simcoe-Rideau Ecodistrict within the 
Mixedwood Plains Ecozone, which is typically dominated by mixed broadleaf and conifer 
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forests (MNRF, 2009). A field survey was completed by the Ainley Group on November 
26, 2014; however, given the timing of the field survey (i.e. November) limited 
documentation of herbaceous species was possible. Areas adjacent to the watercourse 
were observed to have limited to moderate canopy cover, and contained vegetative 
species typical of lands which are likely flooded during a portion of the year. Some of the 
species observed within this area included Canary Grass (Phalaris canariensis), Ostrich 
Fern (Matteuccia struthiopteris), Red-osier Dogwood (Cornus stolonifera), Speckled 
Alder (Alnus incana), Silver Maple (Acer saccharinum), and White Cedar (Thuja 
occidentalis).  

3.2.2 Surface Water and Drainage 

The North River Bridge spans the North River, which flows from north to south in the 
vicinity of the structure. The North River conveys outflow from wetlands, ponds, and 
lakes to the north before flowing beneath County Road 46.  

An information request was sent to the MNRF for information on habitat, fish species 
present, waterbody classification, and in-water timing windows for construction. 
Information received from the MNRF in response to that information request is included 
in Table 1. To limit potential impacts to the adjacent watercourse, in-water works will be 
restricted during the period of April 1 to June 30 in any calendar year, and erosion and 
sediment control measures will be implemented to limit impacts to the adjacent 
watercourse. 
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Table 1:  Information Request - Ministry of Natural Resources and Forestry (MNRF)  

Waterbody 
Name  

Waterbody location  
(UTM NAD83) 

Watercourse 
classification  
(i.e. 
warmwater, 
coldwater) 

Habitat 
information / 
locations  
(fish passage 
barriers, 
known 
spawning 
habitats etc.)                  

    Historical data on fish species 
present, including whether the 
subject waterbody(s) (specify 
location) are considered to 
support any vulnerable, 
threatened or endangered 
aquatic species 

MNRF 
fisheries 
management 
objectives, if 
applicable 

MNRF interpretation 
of fish and fish 
habitat sensitivity 
(scale of high, 
moderate, low or 
unknown) as per 
DFO’s Risk 
Management 
Framework 

In-water 
timing 
windows for 
construction 

North River 18T 269710 4934482 
Likely 

warmwater 
Unknown Unknown N/A Low 

No in-water 

work April 1 – 

June 30 

Source: MNRF, 2014 
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3.2.3 Species at Risk 

Background review sources indicate that occurrences of the following species have 
been reported within one (1) km of the bridge location: Snapping Turtle (Special 
Concern) and Eastern Ribbonsnake (Special Concern). Other species have been 
reported within the general project area (5 km radius) including: Blanding’s Turtle 
(Threatened), Eastern Musk Turtle (Special Concern), Milksnake (Special Concern), 
Eastern Hog-nosed Snake (Threatened), Common Five-lined Skink (Southern Shield 
population – Special Concern), American Eel (Endangered), Butternut (Endangered), 
Whip-poor-will (Threatened), Common Nighthawk (Special Concern), Golden-winged 
Warbler (Special Concern), Barn Swallow (Threatened), Bobolink (Threatened) and 
Eastern Meadowlark (Threatened). 

During the completion of the limited field survey, no species at risk (SAR) were 
observed, and no evidence of turtle nesting was present. Depending on the scope of the 
undertaking, footprint impacts (3-4 m) may occur to the north of the existing structure; 
however, the works will be concentrated within the footprint of the former bridge which is 
considered to be previously disturbed. As works will be concentrated within the 
previously disturbed footprint, and relatively short duration of the undertaking, impacts to 
SAR are not anticipated. No Barn Swallows were observed beneath the structure during 
the field investigation.  

3.3 Socio-Economic 

As part of the existing conditions review for the project, a review of the socio-economic 
environment was completed. Factors considered as part of the socio-economic review 
included: 

• Socio-economic Structure; 

• Community, Traffic, and Emergency Services; 

• Environmentally Sensitive Areas; 

• Noise; 

• Adjacent Land Use; and 

• Commercial Properties. 

The following sections provide a summary of the above-noted components for the North 
River Bridge study area.  
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3.3.1 Socio-Economic Structure 

The study area is located on County Road 46, approximately 800 m west of the 
intersection of County Road 46 and Anderson Road. The North River Bridge carries 
traffic over the North River on County Road 46. County Road 46 is generally north-south 
and carries traffic north of the Trans-Canada Highway from Havelock, Ontario. The 
structure is within the Township of Havelock-Belmont-Methuen and the County of 
Peterborough.  

3.3.2 Community, Traffic, and Emergency Services 

The primary settlement area nearest to the bridge is the Town of Havelock. The North 
River Bridge conveys traffic on County Road 46, which provides access to rural areas to 
the north of Havelock. Of the County Road 46 AADT (2014), the percentage truck traffic 
is 15%. Unimin Canada Ltd. is located approximately 30 km north and MRT Aggregates 
is located approximately 13 km north of the North River Bridge, which likely contribute to 
the high percentage of truck traffic on County Road 46. Local traffic use of the North 
River Bridge is anticipated to increase in the summer months when non-permanent 
residents return to the area.  

Fire services within the study areas are governed by the Township of Havelock-
Belmont-Methuen and the County of Peterborough. Fire response services are provided 
by the Township of Havelock-Belmont-Methuen, with the closest fire station located at 
Fire Station One, located approximately 12.6 km south of the North River Bridge. An 
additional fire hall, Fire Station 2, is located approximately 20 km east of the structure. 
Paramedic services are provided to the area by the Peterborough County / City 
Paramedics.  

Local school boards servicing the area include the Kawartha Pine Ridge District School 
Board, and the Peterborough, Victoria, Northumberland, and Clarington Catholic District 
School Board.  Transporation services are provided by the Student Transportation 
Services of Central Ontario.  

3.3.3 Environmentally Sensitive Areas 

There are no designated environmentally sensitive areas within the North River Bridge 
study area. 

3.3.4 Noise  

The existing noise environment in proximity to the North River Bridge is dominated by 
traffic-related noise, which is minor considering the low traffic volumes on County Road 
46. Other sources of noise in the vicinity are considerated to be generally insignificant. 
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Any noise related to the rehabilitation / replacement of the North River Bridge will be of a 
temporary nature throughout the duration of construction. All construction works shall 
conform to the Township of Havelock-Belmont-Methuen Noise by-law number 2004-02.     

3.3.5 Adjacent Land Use  

Adjacent land use consists primarily of forested areas, lakes, low-lying wetlands, and 
residential properties.  

3.3.6 Commercial Properties  

The extent of commercial properties in proximity to the North River Bridge is low. 
Commercial properties are present within the Town of Havelock, located approximately 
12.6 km from the North River Bridge. 

3.4 Cultural, Heritage, and Archaeological Impacts 

The Municipal Heritage Bridges Cultural, Heritage and Archaeological Resources 
Assessment Checklist (Revised April 11, 2014) was used to determine potential cultural, 
heritage, and archaeological impacts, as the North River Bridge is over 40 years old. 
The bridge was identified as being constructed circa 1966. A review of the structure was 
completed in accordance with the checklist, which included visual observation of the 
structural elements for significant features, and a review of information provided by the 
County regarding historical information such as review of site registration under the 
Ontario Heritage Act, Heritage Conservation District, Ministry of Tourism Culture and 
Sport, National Historic Site, and UNESCO World Heritage Sites.   

Archaeological investigations were not undertaken for the North River Bridge as the 
proposed replacement / rehabilitation strategies will take place within the previously 
disturbed footprint of the existing structure. The checklist for the North River Bridge is 
included in Appendix B.   

4.0 Evaluation of Alternatives 

4.1 Alternative Solutions 

To address the Problem / Opportunity statement for the North River Bridge, the following 
alternative solutions were considered as part of the Municipal Class Environmental 
Assessment (MCEA) study.   
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4.1.1 “Do Nothing” Alternative 

The “Do Nothing” alternative indicates that the bridge would be kept in its existing 
condition or ‘status quo’ and would not have any significant repairs or rehabilitation 
completed. As discussed in the site inspection reports completed for the structure, 
rehabilitation / replacement of the structure is required to address the deteriorated 
condition of the existing structure as well as safety concerns. 

4.1.2 Rehabilitation of the Existing Bridge Alternative 

The rehabilitation alternative includes rehabilitation of the existing structure to a 
functioning state in accordance with current design standards. The rehabilitation would 
address all of the deficiencies as identified in the previously completed structural site 
assessments. 

4.1.3 Replacement of the Bridge Alternative 

This alternative includes replacement of the existing bridge with a bridge type of similar 
structure and size. A hydraulic assessment for the structure, included in the PDR 
(Appendix A), identified that the existing structure span was sufficient to accommodate 
design flows. This alternative includes alternative designs including the following 
replacement types: 

• Pre-cast Concrete Rigid Frame Bridge 

• Super Cor Structural Steel Plate Box Bridge 

The above noted alternative solutions / designs were evaluated as part of the Municipal 
Class Environmental Assessment (MCEA) process, with results of the assessment 
provided in Section 4.3. 

4.2 Evaluation Criteria  

The following criteria were utilized in the evaluation of the alternative solutions / designs 
identified in Section 4.1. 

Physical / Traffic Environment 

The physical / traffic environment was evaluated for potential impacts from alternative 
solutions on roadway safety, ease of construction, construction duration and duration of 
roadway closure / traffic detours, and impacts on utilities. 

Natural Environment 
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The natural environment was evaluated for potential impacts from alternative solutions 
on fish and fish habitat, terrestrial ecosystems, wildlife, vegetation, and species at risk 
(SAR), and surface water and drainage features.   

Socio-Economic / Cultural Environment 

The socio-economic / cultural environment was evaluated for potential impacts from 
alternative solutions on property, traffic disruptions to local businesses / residents, 
disruptions to key services such as emergency medical services (EMS) / Fire and 
school board transportation services, noise, and cultural and archaeological resources. 

Cost / Structural Environment 

The cost / structural environment was evaluated for potential impacts from alternative 
solutions on overall construction costs, and structural service life of each option. 

The evaluation of the alternatives using the above factors is provided in Table 2. The 
impacts were evaluated using qualitative methods building upon experience on similar 
projects. 

 



Table 2: Alternative Solutions Evaluation 

Safety X
This option does not 
address structural 
deficiencies and is 

considered unacceptable.

The rehabilitated bridge 
would conform to CHBDC 

standards.

The new bridge would 
conform to CHBDC 

standards.

The new bridge would 
conform to CHBDC 

standards.

Ease of 
Construction 

No construction, and 
therefore no impacts. 

Rehabilitation would 
require major alterations to 
the existing sub-structure 
and deck; installation of 
temporary bailey bridge 

would be required.

Easy to install, readily 
available materials. Fast 

installation (minimal 
roadway closure).

Easy to install, readily 
available materials. Fast 

installation (minimal 
roadway closure).

Construction 
Duration

No construction, and 
therefore no impacts. 9-11 wks 10-12 wks 10-12 wks

Utilities No construction, and 
therefore no impacts. Minimal impact to utilities. Minimal impact to utilities. Minimal impact to utilities.

Alternative Solutions
Evaluation Criteria

RehabilitationDo Nothing Replacement

Physical Environment

Natural Environment

Super Cor structural steel plate Pre-cast concrete rigid frame box



Fish & Fish 
Habitat & Aquatic 

SAR

No construction, and 
therefore no impacts. 

Rehabilitation would 
require major alterations to 
the existing sub-structure 
and deck to comply with 
CHBDC. In-water works 

would be required; 
however no new fill below 

the high water mark 
anticipated.

Replacement would 
involve removal of the 

existing bridge and 
replacement with new 

structure. In-water works 
would be involved; 

however, no new fill below 
the high water mark 

anticipated. 

Replacement would 
involve removal of the 

existing bridge and 
replacement with new 

structure. In-water works 
would be involved; 

however, no new fill below 
the high water mark 

anticipated. 

Terrestrial Wildlife 
& Vegetation 

(SAR)

No construction, and 
therefore no impacts. 

Rehabilitation would 
require major alterations to 
the existing sub-structure 
and deck to comply with 

CHBDC. Minimal 
vegetation removal 

anticipated, no impacts to 
SAR, and no impacts to 

wildlife. 

Replacement would 
involve removal of the 

existing bridge and 
replacement with new 

structure. Minimal 
vegetation removal 

anticipated, no impacts to 
SAR, and no impacts to 

wildlife. 

Replacement would 
involve removal of the 

existing bridge and 
replacement with new 

structure. Minimal 
vegetation removal 

anticipated, no impacts to 
SAR, and no impacts to 

wildlife. 

Surface / 
Groundwater

No construction, and 
therefore no impacts. 

Rehabilitation would result 
in similar bridge span as 
existing structure which 

would not result in 
drainage impacts. 

Hydraulic assessment 
confirmed that span 

consistent with existing 
would not result in 
drainage impacts.

Hydraulic assessment 
confirmed that span 

consistent with existing 
would not result in 
drainage impacts.

Property Impacts 

Not replacing the structure 
would negatively impact 

residents on County Road 
46.

A rehabilitated structure 
would not impact property.

A new structure would not 
impact property. 

A new structure would not 
impact property. 

Disruption to Local 
Businesses / 

Residents

No construction, and 
therefore no impacts. 

Disruption to traffic during 
rehabilitation as the 

structure works would 
require the installation and 
use of a temporary bailey 

bridge for detours.

Disruption to traffic during 
replacement as only a 

single lane of traffic would 
be maintained throughout 

construction.

Disruption to traffic during 
replacement as only a 

single lane of traffic would 
be maintained throughout 

construction.

Social/Cultural Environment



Disruption to EMS 
/ Fire services and 
Response Times

No construction, and 
therefore no impacts. 

Disruption to EMS / Fire as 
the structure works would 

require the use of a 
temporary bailey bridge. 
Detour routes would be 

signed and identified. Fire 
services to be provided in 
cooperation with Township 

of Havelock-Belmont-
Methuen. On-going 

communication with EMS 
to be undertaken during 

construction.

Disruption to EMS / Fire as 
the structure works would 

maintain only a single 
traffic lane. Detour routes 

would be signed and 
identified. Fire services to 
be provided in cooperation 
with Township of Havelock-

Belmont-Methuen. On-
going communication with 

EMS to be undertaken 
during construction.

Disruption to EMS / Fire as 
the structure works would 

maintain only a single 
traffic lane. Detour routes 

would be signed and 
identified. Fire services to 
be provided in cooperation 
with Township of Havelock-

Belmont-Methuen. On-
going communication with 

EMS to be undertaken 
during construction.

Noise No construction, and 
therefore no impacts. 

Minor noise during 
construction.

Minor noise during 
construction.

Minor noise during 
construction.

Impacts to 
Archaeological / 

Cultural 
Resources

No construction, and 
therefore no impacts. 

No impacts to cultural 
heritage resource based 

on MCEA checklist 
completion. No impacts to 
archaeological resource 

due to works being  
maintained within 

previously disturbed 
footprint. 

No impacts to cultural 
heritage resource based 

on MCEA checklist 
completion. No impacts to 
archaeological resource 

due to works being  
maintained within 

previously disturbed 
footprint. 

No impacts to cultural 
heritage resource based 

on MCEA checklist 
completion. No impacts to 
archaeological resource 

due to works being 
maintained within 

previously disturbed 
footprint. 

Construction 
Costs 

(excl. HST)

Structure Service 
Life 5-10 yrs 25 yrs 60 yrs 75 yrs

PREFERRED SOLUTION

No costs. $645,000 $970,000 $970,000 

Economic Environment

LEGEND 
        Least ideal option:             
        Moderately ideal option:          

        Most ideal option:  
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4.3 Evaluation of Alternative Solutions - Summary 

The alternative solutions considered for the North River Bridge include Do Nothing, 
Rehabilitation, and Replacement with a new bridge, as outlined in Table 2. 

The “Do Nothing” alternative does not address the existing deteriorated condition of the 
North River Bridge and would lead to additional deterioration and increased costs for 
repairs / rehabilitation. Rehabilitation is also not a practical alternative solution, as it 
would only extend the expected life of the structure to approximately 25 years. The cost 
of rehabilitation would be approximately $645,000. Rehabilitation would require the 
installation of a temporary bailey bridge and associated road work to facilitate traffic 
detours due to narrow traffic lanes during construction. This temporary structure would 
be removed after rehabilitation; therefore, the associated cost of approximately 
$330,000 (out of $645,000) would essentially be a “throw-away”.  

Replacement of the structure addresses the problem / opportunity statement by 
ensuring that the bridge meets the CHBDC, and would be a cost-effective long term 
strategy given the deteriorated condition of the structure. The viable replacement 
alternatives include pre-cast concrete rigid frame bridge or Super Cor structural steel 
plate box bridge. The service life of the replacement structure would be 60-75 years. 
Given the evaluation in Table 2, the preferred alternative solution is the pre-cast 
concrete rigid frame bridge. Further details regarding the preferred alternative solution 
are provided in Section 5.0.  

4.4 Traffic Requirements  

The replacement of the North River Bridge would involve replacement of the entire 
structure with a wider structure. This will allow for one lane of traffic to be maintained 
throughout the duration of construction using temporary traffic signals. The lane of traffic 
to be maintained would be 4.25 m wide (3.25 m lane with 0.5 m shoulder on each side).  

5.0 Preferred Alternative Solution 

The preferred alternative solution for the North River Bridge is replacement with a pre-
cast concrete rigid frame bridge. This replacement structure has the longest structural 
service life of all structural alternatives (75 years), has a reasonable construction 
duration (10 to 12 weeks), and optimal construction costs (~$970,000). The new bridge 
would be wider than the existing structure, to address current traffic safety concerns 
related to the lane widths on the existing structure. The existing two-lane traffic 
configuration would be maintained following contruction.    

The general arrangement drawing for the proposed North River Bridge replacement 
structure is included in Appendix C.  
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6.0 Consultation  

Consultation with federal and provincial agencies, authorities with jurisdictional 
involvement, and interest groups is required as part of the MCEA. Information requests 
were sent to the MNRF as well as the Crowe Valley Conservation Authority for natural 
heritage information. Information was received from the MNRF, which is described in 
Section 3.2.  

Notices of Study Commencement and Public Information Centre (PIC), detailing the 
project and providing information on the time and location for the PIC, were mailed to 
the appropriate ministries, agencies, stakeholders, and residents on Febrary 4, 2015 
and February 25, 2015, respectively.  The notices were published in local newspapers 
and posted on the County of Peterborough and Township of Havelock-Belmont-
Methuen websites. Copies of external group correspondence are provided in Appendix 
D. 

The following external ministries, agencies, businesses, and stakeholders were 
consulted regarding the study: 

•  Ministry of Natural Resources and Forestry – District Planner – Peterborough 
District 

•  Crowe Valley Conservation Authority – General Manager - Marmora, ON 
•  MPP – Peterborough – Peterborough, ON 
•  Ministry of the Environment and Climate Change – Environmental Assessment 

Coordinator – Kingston, ON 
•  County of Peterborough – CAO – Peterborough, ON  
•  County of Peterborough – Chief, Emergency Services – Peterborough, ON  
•  Township of Havelock-Belmont-Methuen – CAO – Havelock, ON 
•  Township of Havelock-Belmont-Methuen – Fire Chief –Havelock, ON 
•  Kawartha Pine Ridge District School Board – Communications Officer – 

Peterborough, ON 
•  Peterborough Victoria Northumberland and Clarington Catholic District School 

Board – Manager of Communications and Freedom of Information – 
Peterborough, ON 

•  Student Transportation Services of Central Ontario – Transportation Supervisor – 
Peterborough, ON  

•  Ontario Provincial Police – Northumberland – Campbellford, ON  

The following Aboriginal / First Nations Groups were notified of the study: 
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•  MNO Peterborough and District Wapiti Metis Council – Peterborough, ON  
•  Alderville First Nation – Alderville, ON 
•  Mississaugas of Scugog Island First Nation – Port Perry, ON 
•  Hiawatha First Nation – Keene, ON 
•  Curve Lake First Nation – Curve Lake, ON 
•  Coordinator for Williams Treaties First Nations – Barrie, ON 
•  Chippewas of Mnjikaning (Rama) – Rama, ON 
•  Kawartha Nishnawbe First Nation (Burleigh Falls) – Lakefield, ON  

In addition to the above, the Notice of PIC was mailed to local residents in proximity to 
the North River Bridge. Prior to posting of this Project File Report on the public record, a 
notice will be placed in the local newspaper, and on the County and Township websites 
identifying locations where the Project File Report may be reviewed and comments 
provided.  A copy of this notice is included in Appendix D.  

6.1 Public Information Centre  

A Public Information Centre (PIC) was held on March 12, 2015 at the Lion’s Hall in 
Havelock, Ontario. The PIC was attended by approximately 15 residents. The PIC 
Summary Report is included in Appendix E. This summary report includes the display 
panels that were presented at the PIC as well as the consultation received during and 
after the PIC.  

Comments were received from the public and agencies at the PIC and following via e-
mail. The comments were overall in favour of the replacement of the bridge. Concern 
was raised about traffic safety and environmental impacts to the watercourse during 
construction.  Residents / agencies who indicated they would like to receive responses 
to their comments were answered. All comments and responses are included in the PIC 
Summary Report. 

7.0 Impacts and Mitigation Measures 

As part of the MCEA screening process, an assessment of impacts was completed in 
consideration of the preferred solution. This section of the report describes the potential 
impacts on the biophysical and socio-economic environments associated with the 
proposed bridge replacement. This section also outlines proposed mitigation measures 
in order to minimize or prevent negative impacts of the undertaking, which are to be 
considered during detail design. 
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7.1 Biophysical Environment 

7.1.1 Erosion and Sediment Control 

Potential Impacts 

Excavation and grading activities as part of the bridge works may result in the release of 
sediment into the adjacent watercourse/wetland. In addition, exposed soils and/or 
stockpiles of excess material (e.g., earth, rock) located adjacent to the bridge 
replacement area can result in sediment transport to these areas during rain events. 
Dewatering and temporary diversion of the watercourses/wetlands can also provide the 
potential for erosion and sedimentation impacts during construction activities. 

Mitigation 

In order to mitigate the transport of sediment, as well as exposed soils adjacent to these 
areas, erosion and sedimentation protection measures should be incorporated into the 
final design and installed during construction.  

If warranted, and following grading operations around the bridge area, exposed earth 
should be protected through the application of topsoil, seed and mulch. 

7.1.2 Surface Water Contamination and Debris Accumulation 

Potential Impacts 

During construction activities, the potential for accidental fuel or lubricant spillage, debris 
accumulation, and subsequent contamination to surface water is increased. 
Construction activities may also result in litter and debris accumulation within the 
immediate study area.   

During the bridge works, temporary diversion of surface water may be required to 
facilitate dewatering activities, and the installation of coffer dams (as required).   

Mitigation 

To prevent the contamination of any surface water features within and adjacent to the 
project area during construction, precautions will be taken to avoid accidental spillage or 
discharge of chemical contaminants (e.g., gasoline, oils and lubricants). These 
precautions require refueling to be carried out in a controlled manner so as to prevent 
fuel spillage and to be conducted at a minimum of 30 m from the watercourse/wetland. 
The precautions to avoid surface water contamination should also include the 
requirement for the added protection of a drip pan to be installed under non-mobile 
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equipment.  Contact information for local authorities including the Ministry of 
Environment, Kingston Office, and the Spills Action Centre is covered by the provisions 
of the General Conditions of Contract. 

An emergency spill response kit should be kept on the site at all times and in the event 
that a spill occurs, proper containment, clean up and reporting, in accordance with 
provincial requirements, is required.   

The Contractor will be required to take all necessary precautions to prevent the 
accumulation of litter and construction debris in any natural areas within and outside of 
the construction grading limits. 

7.1.3 Vegetation 

Potential Impacts 

Construction activities are anticipated to result in only minor vegetation removal at the 
bridge location within the Right of Way (ROW). There will be no temporary or permanent 
impacts on significant plant species or Species at Risk (SAR) as none were observed at 
the culvert locations.  

Mitigation 

Impacts to vegetation area are anticipated to be minimal; however, should clearing and 
grubbing be required, all works should occur outside of the migratory bird timing window 
from April 15 to July 31. 

7.1.4 Wildlife and Bird Migration 

The majority of the potential impacts to wildlife are associated with vegetation removal, 
and excavation and grading activities associated with the bridge works, and are 
interpreted to consist of the following: 

• Temporary disruption of the bridge area during construction. 

Potential impacts to Species at Risk (SAR) are also a concern with the proposed 
construction activities, and are detailed in Section 7.1.7. 

Mitigation 

Mitigation measures are required to limit potential impacts to the terrestrial environment, 
wildlife, and birds during construction activities.  Mitigation measures include the 
following: 
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• If vegetation clearing is required, it should be avoided during the migratory bird 
timing window between April 15 to July 31.  If works are to proceed within this 
timing window, a qualified biologist must be retained to screen for active nests 
prior to vegetation removal activities. 

• Erosion and sedimentation control measures will be put in place including silt 
fence barriers, control of dewatering activities, and restoration / re-vegetation of 
all disturbed areas following completion of earthworks. 

• Harassment to wildlife should not occur during construction activities, including 
special concern Species at Risk (SAR) not covered under the Ontario 
Endangered Species Act. 

7.1.5 Environmentally Sensitive Areas 

Potential Impacts 

No environmentally sensitive areas were identified by the MNRF within the study limits; 
however, watercourses/wetlands that provide permanent and / or seasonal fish habitat 
characteristics are considered to be sensitive. Protection of these areas is detailed in 
Sections 7.1.6. 

7.1.6 Fisheries and Associated Habitat 

Potential Impacts 

The preferred alternative includes the replacement of the North River Bridge, which will 
include removal of the existing bridge, and reinstatement with a pre-cast concrete rigid 
frame structure extending 3-4 m to the north. The new bridge will be constructed in a 
wider footprint than the existing structure, and will consist of an open-bottom design.   

During construction, potential impacts to the adjacent watercourse and fish habitat may 
originate from the bridge works, exposed soils, equipment maintenance and refuelling, 
and stockpiles of excess material being located adjacent to the watercourse during rain 
events. Suspension of sediments can have direct negative effects on resident fish such 
as respiratory stress, reduced feeding efficiency, and impairment of physiologic 
processes such as growth and reproduction. Indirect effects may include changes in the 
diversity of food source, and the loss of spawning and nursery habitat. Elevated levels of 
suspended sediments may result in a shift in fish population diversity and density, as 
various species will leave the area for more suitable environments. 

The bridge works are not interpreted to require a review by Fisheries and Oceans 
Canada (DFO) as no new fill or temporary fill will be placed below the high water mark, 
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and in-water working restrictions will be abided by. All works will be considered in 
accordance with DFOs Measures to Avoid Causing Harm to Fish and Fish Habitat.   

Mitigation 

Mitigation measures have been incorporated into the detail design to limit potential 
impacts at each respective crossing.  Mitigation measures are detailed below. 

• The bridge works will be completed in accordance with DFOs Measures to Avoid 
Causing Harm to Fish and Fish Habitat.  

• Construction works will be completed “in the dry” and natural flows will be 
maintained downstream of the bridge at all times during construction. 
Watercourse flows upstream of the bridge shall be maintained downstream of the 
bridge at all times, and shall be clean and free of sediment. 

• All in-water work is to be completed in accordance with the timing windows 
provided by the MNRF. In-water works are restricted between April 1 and June 
30. 

• Duration of in-water work should be kept to the minimum required to complete the 
replacement to minimize potential risk to fish through isolation due to dewatering. 

• Erosion and sediment controls will isolate areas of exposed soils and provide 
protection to limit potential impacts from erosion and sedimentation in areas 
adjacent to the bridge.  All areas of exposed soils with the potential to impact the 
adjacent watercourse / wetland will be stabilized with topsoil and seed 
immediately following construction. 

• Vegetation removal for access should be kept to a minimum and should avoid the 
removal of large trees providing shade to the watercourse to ensure that changes 
to the temperature profile of the creek do not occur as a result of increased 
sunlight exposure. 

• Where required, dewatering activities and silt fence will be maintained during 
construction to prevent sediment from entering the watercourse. Erosion and 
sediment controls will be installed as necessary to control site drainage and 
sediment movement. 
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7.1.7 Species At Risk (SAR) 

Potential Impacts 

As discussed in Section 3.2.3, SAR have the potential to occur within the study area. 
No footprint impacts are anticipated to occur. The new bridge will have a slightly wider 
footprint than the existing structure; however, the wider footprint is previously disturbed 
from an earlier structure. Given the location of the proposed works within the previously 
disturbed footprint, and relatively short duration of the undertaking, impacts to SAR are 
not anticipated. No Barn Swallows were observed beneath the structure during the field 
investigation, and no turtle nesting was observed on the structure embankments. 

Mitigation 

Mitigation measures for protection of SAR are required, and are anticipated to include 
the following:  

• A trained person who is familiar with the identification of Endangered or 
Threatened SAR (Blanding’s Turtle, Eastern Hog-nosed Snake, and Barn 
Swallow) should be on-site to perform a visual sweep/inspection of the 
construction zone for SAR prior to starting work on a daily basis between May 15 
and the shutdown of any year to ensure that SAR are not present and will not be 
impacted by equipment or worker activities. 

• Exclusionary silt fence should be installed around the work zone prior to May 15 
in any calendar year to limit turtles from nesting within the work area. 

• If a SAR is encountered during construction, all works in the immediate area must 
cease and the Contract Administrator, the SAR Biologist, and the Bancroft 
Ministry of Natural Resources should be contacted immediately.  

• Harassment to SAR should not occur during construction activities. 

7.2 Socio-Economic Environment 

7.2.1 Cultural and Heritage Resources 

Potential Impacts 

Construction activities proposed for this undertaking will be confined to the highway 
ROW, and areas already disturbed by previous highway construction. There are no 
expected impacts upon cultural, heritage, or archaeological resources. 

Mitigation  
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As noted in Ministry of Transportation (MTO) General Condition GC3.07.05, should 
human remains be encountered during construction, such construction activity shall 
cease, and the proponent shall immediately contact the Contract Administrator. In 
addition, the Ontario Provincial Police, the Registrar of the Cemeteries Regulation Unit 
of the Ministry of Consumer and Commercial Relations (416)-326-8392, and Ministry of 
Culture Development Plans Review Unit should also be contacted. Depending on the 
antiquity of human remains, certain aboriginal groups may need to be contacted. 

Should any cultural heritage remains be encountered during construction activities, such 
activities shall cease, and the proponent shall immediately contact the Contract 
Administrator and the Ministry of Culture Development Plans Review unit. 

7.2.2 Noise 

Potential Impacts 

Construction activities may generate temporary noise conditions that may disrupt the 
noise environment of adjacent residents during daily construction operations.  

Mitigation 

All equipment shall be maintained in an operating condition that prevents unnecessary 
noise, and idling of equipment shall be restricted to the minimum necessary to perform 
the work. All works shall conform with the Township of Havelock-Belmont-Methuen 
Noise By-law 2004-02. 

7.2.3 Air Quality 

Potential Impacts 

During construction dust, fumes and odours may be created by working machinery. 
These fumes may degrade air quality in the immediate vicinity of the work site. 

Mitigation 

Dust generated during the construction period will be controlled by the Contractor in 
accordance with General Conditions of Contract clause GC7.07.03. Odor and fume 
impacts will be minimized by ensuring that all equipment is properly maintained and that 
all pollution control devices on the equipment are operational and properly maintained.   
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7.2.4 Adjacent Lands and Traffic Disruption 

Potential Impacts 

Roadway construction may temporarily disrupt traffic during the bridge works. One lane 
of traffic will be maintained throughout construction using temporary traffic signals. This 
may increase residents’ and student transportation commute times as well as impact 
emergency services. Prior to the start of construction, emergency services and local 
residents should be notified of the start and expected duration of the proposed works.  

7.2.5 Emergency Spill Response 

The Contractor will be required to have a spill kit available on site in the event of a spill 
in or near the watercourse/wetland. All spills that may have an adverse effect are 
reported to the Ontario Ministry of Environment’s Spills Action Centre (1-800-288-6060). 

8.0 Approvals Schedule  

This Project File Report will be made available to the public for a 30-day review period. 
The 30-day review period begins when the Notice of Study Completion is posted in local 
newspapers and on the County of Peterborough and Township of Havelock-Belmont-
Methuen website. The Project File Report will be available at the following location: 

• Havelock Public Library, 13 Quebec Street, Havelock, ON, K0L 1Z0 

• Township of Havelock-Belmont-Methuen Office, 1 Ottawa Street East, P.O. Box 
10, Havelock, ON, K0L 1Z0 

• County of Peterborough Office, 310 Armour Road, Peterborough, ON, K9H 1Y6 

If concerns arise regarding this project which cannot be resolved at this review phase, a 
person or party may request that the Minister of the Environment make an order for the 
project to comply with Part II of the Environmental Assessment Act (referred to as a Part 
II Order), which addresses individual environmental assessments. Requests must be 
received by the Minister at the address below within the 30 calendar day review period 
for the Project File Report.  

The Ministry / Minister of Environment and Climate Change 
77 Wellesley St. West, 11th Floor 
Toronto, Ontario 
M7A 2T5 
Fax: (416) 314-8452 
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Upon completion of the 30-day review period, if no Part II Orders or comments are 
received, then the project may proceed to detail design and construction.    

The project schedule following the 30-day review period is proposed as follows: 

• Preparation and finalization of detail design drawings and Contract documents for 
the construction of the new bridge, including the mitigation measures and 
commitments as specified in Section 7.0. 

• Construction for the North River Bridge, subject to funding and approvals. 

9.0 Closure 

The Ainley Group has prepared this Project File Report to document the planning 
process involved in Phase 1 and Phase 2 of this MCEA. If no concerns arise from the 
Notice of Study Completion and the 30-day review period associated with the posting of 
this Project File Report, the Municipality will proceed to detail design and construction.  
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EXECUTIVE SUMMARY 

Ainley Group was retained by the County of Peterborough to complete a Preliminary Design and Municipal 

Class Environmental Assessment (MCEA) for Structural Rehabilitation/Replacement of North River Bridge 

(MTO Site No. 026-0034).  This Preliminary Design Report (PDR) has been prepared to document the 

planning process for the Municipal Class EA and Preliminary Design of this structure. 

The Study was undertaken to obtain approval under the Ontario Environmental Assessment Act to designate, 

construct, and operate the facility.  This project was initiated by the County of Peterborough as a Municipal 

Class EA Schedule ‘B’ project.  

The goal of this study is to document the need and justification for rehabilitation/replacement of the North 

River Bridge, identify the preferred rehabilitation/replacement alternative for this structure, and determine 

the traffic staging/detour plan and roadway required for the scope of this project.  The study will also identify 

any short term and long term effects of the project on the environment.  It has been confirmed that the 

preferred rehabilitation/replacement alternative for this structure would be “Replacement of the bridge with 

precast concrete rigid frame structure”.  The scope of this alternative would involve replacement of the entire 

structure with a wider structure.  This would allow maintaining one lane of traffic throughout construction 

using temporary traffic signals. 

The Class EA planning process undertaken satisfies the provincial EA Act requirements. 
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1.0 PROJECT OVERVIEW AND OBJECTIVE 

Ainley Group was retained by the County of Peterborough to undertake a Preliminary Design and Municipal Class 

Environmental Assessment (MCEA) for the structural rehabilitation/replacement of North River Bridge (Structure No. 

046001, MTO Site No. 026-0034).  The current structure is exhibiting deterioration in several components which 

require rehabilitative action.  The 2012 Ontario Structure Inspection Manual (OSIM) Appraisal recommended repairs 

to the structure.  The 2014 Bridge Deck Condition Survey recommended that, given the existing condition of the bridge, 

a detailed investigation including cost/benefit analysis should be undertaken for the two alternative options, namely: 

‘major rehabilitation’ and ‘structure replacement’.  As part of the scope of work for this assignment, Ainley undertook 

further visual and detailed inspection of the structure to determine appropriate rehabilitation/replacement measures.   

The objective of the project is to address the identified structural concerns on North River Bridge and to recommend 

best structural rehabilitation/replacement measures to the bridge so that it may continue to safely convey present and 

future traffic flows.  

2.0 BACKGROUND 

2.1 Site Location 

North River Bridge is a single span, rigid frame concrete structure, currently owned and maintained by the County of 

Peterborough.  The structure is located on County Road (CR) 46, approximately 1.3km east of CR 47, in the Township 

of Havelock-Belmont-Methuen, County of Peterborough, Ontario.  The structure spans the North River approximately 

9.14 m in width and has no skew to the North River at the bridge location.  The road over the structure carries two 

lanes of traffic in the east-west direction with an AADT of 1,700 and percentage Truck Volume of 15% in 2014, as 

reported by the County.  The legal posted speed limit is 80 km/hr.  

The surrounding area to the east of the structure is predominantly residential with the immediate area being comprised 

of recreational cottages along the river to the south and north of the structure.  Embankments at all four corners are 

moderately steep and are vegetated.  There are two local access roads on the southwestern and northeastern quadrants 

of the structure. 

There are no additional structures across the North River in close proximity to the subject structure and there is no 

acceptable local road detour around the site.  The shortest detour route is approximately 44 km, which creates an out-

of-way travel time of over 30 minutes.   

2.2 Background Information 

Based on the original drawings provided by the County of Peterborough, the existing North River Bridge structure, built 

in 1966, is a single span, rigid frame concrete bridge with a deck width of 8.33 m (27’-4”), deck length of 10.36 m (34’-

0”) and total structure length of 17.37 m (57’-0”).  The net clear span of the structure is 9.14 m (30’-0”).  The conventional 

abutments and wingwalls are supported on shallow spread footings (2’-0” deep) with a minimum vertical distance to 

the soffit equal to 2.44 m (8’-0”).  The existing barrier wall system is comprised of concrete railing and posts put on 

concrete curbs.  

A deck rehabilitation is reported to have been undertaken in 1984 with no available records on the scope of work.   

The existing bridge deck is comprised of two asphalt paved lanes of traffic with a total travelled width of approximately 

7.3 m curb to curb.  The deck is not protected with a waterproofing system based on the findings of the latest Detailed 

Bridge Deck Condition Survey carried out by G. D. Jewell Engineering Inc. in 2014.  
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3.0 EXISTING CONDITIONS 

3.1 OSIM Inspection 2012 

On August 17, 2012, a detailed visual inspection was undertaken by Dane Kelly, under the supervision of Mr. D. Baxter, 

P. Eng., from AECOM, on behalf of the County of Peterborough, to evaluate the condition of the substructure and 

superstructure.  The bridge was reported to be in overall fair to good condition with no serious evidence of structural 

distress.  The structure was not posted with a load limit at the time of inspection. It was confirmed that it did not require 

any load limit posting.  The report advises conducting a detailed bridge deck condition survey on the structure.  The 

following provides a summary of findings at that time and a copy of their report is presented in Appendix A. 

Asphalt Wearing Surface 

The asphalt wearing surface was reported to be in generally good condition with wide cracking, sealed cracks, asphalt 

patches, and potholes. 

Barrier System and Sidewalks 

The concrete railing and posts, comprising the barrier system, were reported to be in good condition, with extensive 

narrow random cracking, delaminations, staining, and light scaling.   

Deck Soffit 

The concrete deck soffit was reported to be in good condition with minor cracking, wet areas, staining and light scaling. 

Spalling and delaminations were also noted along the deck fascia and at the deck outlet locations. 

Deck drainage is reported to be accommodated by six (6) 75mm diameter steel drains which outlets below the deck 

soffit. (It is noteworthy that the original drawings show four (4) 100mm deck drains further confirmed by site 

observations.) The existing deck drain system was reported to be extensively deteriorated with one being plugged.  

Abutments and Wingwalls 

Concrete abutments and wingwalls were reported to be in good condition with narrow cracking, a few delaminations 

and surface rust stains. 

Bridge Approaches 

Asphalt-paved approaches of the structure were noted to be in an overall good condition with sealed cracking and 

narrow cracks. 

Steel beam guiderails, on the approaches, were reported to be in good condition with minor collision damage.  Buried 

end treatments are provided on all four (4) quadrants. 

Embankments 

Vegetated roadway embankments were noticed to be in fair condition with erosion encroaching onto the roadway.  

Watercourse 

The watercourse (North River) underneath the structure was reported to not be obstructed. Scour, however, was noted 

on the east abutment footing. 

3.2 Summary of Detailed Bridge Deck Condition Survey 

A detailed deck condition survey was carried out, by G. D. Jewell Engineering Inc., on North River Bridge in September 

2014. The findings of this survey will be used to adequately estimate the tender quantities, and to ensure the most 

effective method of rehabilitation/replacement is recommended. The findings of this survey are summarized below and 

a copy of the complete Detailed Condition Survey report is presented in Appendix B.  
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Asphalt Wearing Surface 

The asphalt wearing surface on the bridge deck was in an overall fair condition with sealed and unsealed cracks and 

light to moderate ravelling and some rutting.  The depth of asphalt on the bridge deck was found to be ranged from 

90mm to 110mm with an average depth of 98mm. 

It was confirmed through coring and asphalt saw cuts that there is no waterproofing system provided on the bridge 

deck. 

Bridge Concrete Deck and Curbs 

The Corrosion Potential Survey conducted on the deck riding surface resulted in approximately 93% of the deck with 

half-cell potential readings more negative than -0.35 volts (indicative of greater than 90% probability that corrosion of 

the reinforcing steel is occurring at the time of measurement).  The rest of deck area showed half-cell potential readings 

more negative than -0.20 which is indicative of corrosion activity of reinforcing steel being uncertain.  The average 

chloride contamination at the reinforcing steel level was found to be 0.311% which is significantly greater than the 

0.05% threshold suggested by the MTO Structure Rehabilitation Manual. This further confirms the likelihood of 

corrosion being initiated in reinforcing steel throughout the deck. The concrete in the deck was found to be marginally 

air entrained.  The compressive strength test performed on one core sample resulted in 36.0 MPa. 

The concrete curbs on the north and south sides of the structure were generally in fair condition with light to severe 

scaling and hairline to wide cracks in isolated areas.  No delamination was identified along concrete curbs using the 

chain drag method.  The average concrete cover depth on curbs was found to be 70mm. 

Barrier System   

The existing barrier configuration (concrete post and rail system) does not conform to the current design standards; it 

does not meet the crash test requirements of the Canadian Highway Bridge Design Code (CHBDC).  The concrete 

barrier system was generally in fair condition with map cracking, staining, localized spalls, delaminations, and narrow 

vertical cracks. 

Deck Soffit and Fascia 

The deck soffit and fascia was in an overall fair condition with some honeycombing, narrow to wide stained cracks with 

efflorescence and localized delamination and spalling. 

The existing steel deck drains are flush with the underside of the deck resulting in tracking of water along the soffit to 

the abutments, and further resulting in staining and deterioration. 

Abutments and Wingwalls 

The abutment walls and wingwalls were generally in fair condition with narrow to medium width stained and unstained 

cracks and light to moderate scaling.  

Bridge Approach Guiderail  

Steel beam guiderail system (SBGS) with wooden posts is used to provide protection on the bridge approaches.  The 

SBGS is anchored to the concrete railing on the bridge.  Buried end treatments are provided on all four (4) quadrants of 

the structure, which do not meet the current standards and require upgrading. 

3.3 Summary of Detailed Bridge Substructure (abutments and wingwalls) Condition Survey 

The MTO Structure Rehabilitation Manual requires that a “detailed condition survey should preferably be carried out 

no more than two years prior to the proposed rehabilitation.”  It further requires that “where a project is deferred, so 

that the detailed condition survey for the bridge deck is more than four years old at time of construction, it would be 

necessary to update the original survey.”  The latest Detailed Bridge Deck Condition Survey for North River Bridge was 

carried out in 2014.  As such, the finding of this survey, conducted by G. D. Jewell Engineering Inc., should suffice for 

the purpose of rehabilitation/replacement design.  The scope of survey carried out during 2014 Detailed Bridge Deck 

Condition Survey, however, does not include any delamination survey for the abutments/wingwalls.  It nevertheless 
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refers to the overall condition of the abutments as being fair.  Moreover, the extensive level of deterioration on the 

bridge deck riding surface (more than 93% of the subject area has greater than 90% probability of being in active 

corrosion state), the extremely high level of chloride contamination on the deck, the fact that there has been no 

waterproofing system provided on the deck surface, and the inadequacy of the deck drain steel tube extensions (which 

has resulted in salt-laden run-off water tracking down the abutment walls) increases the likelihood that a significant area 

of the abutment walls may already be suffering from deterioration.  It is noteworthy that the most efficient 

rehabilitation/replacement measures for the substructure of a bridge (abutment walls and wingwalls) would be 

determined based on the level of existing deterioration in the subject components (MTO Structure Rehabilitation 

Manual, dated April 2007).  As such, the County of Peterborough was advised of the necessity of a condition survey to 

be conducted on the North River Bridge substructure (abutment walls and wingwalls).  The purpose of the new survey 

is to provide sufficient additional information to best estimate the tender quantities, and to ensure the most effective 

method of rehabilitation/replacement is recommended.  

Due to the extreme cold temperature of January 2015, the results of a half-cell potential survey would have not been 

reliable.  The MTO Structure Rehabilitation Manual requires half-cell readings to be undertaken in an ambient 

temperature above +5 °C. An alternative method, namely Ground Penetration Radar (GPR) survey, was consequently 

adopted for this purpose.  A Detailed Bridge Substructure Condition Survey was conducted on January 14, 2015, by 

multiVIEW Locates Inc. (as a sub-consultant to Ainley Group).  As a value added to the scope of job, and in an attempt 

to provide a correlation between the GPR reading and half-cell potential readings obtained in the latest Detailed Bridge 

Deck Condition Survey, multiVIEW Locates Inc. proposed to conduct GPR on the bridge deck as well.  Their findings 

are summarized below and a copy of the complete Detailed Bridge Substructure Condition Survey report is presented 

in Appendix C.  

Based on the ASTM Standard D 6087-08, the areas with Signal Amplitude Attenuation Index above 6-8 dB should be 

considered to be potentially deteriorated.  The ASTM standard further suggests that other intrusive deterioration 

assessment techniques, where available, shall be used to statically correlate and predict the Signal Amplitude 

Attenuation Index threshold value indicative of the actual deterioration level.  

By comparing the GPR readings carried out over the deck riding surface and the half-cell corrosion potential reading 

undertaken as part of the Detailed Bridge Deck Condition Survey (G. D. Jewell, 2014), the GPR report has concluded 

that the half-cell corrosion potential contour of -0.450 volts best correlates with the 6dB Signal Amplitude Attenuation 

Index contour level for this specific case.  This Signal Amplitude Attenuation Index has therefore been taken as the 

ASTM deterioration threshold level (i.e. an indication of significant potential of active deterioration).  

The GPR report further states that, excluding Core Sample C6, all the remaining sawn and core samples were located 

within 8+ dB contour levels.  The GPR report states that the condition of concrete deck observed in all sawn and core 

samples, according to the Detailed Bridge Deck Condition Survey (G. D. Jewell, 2014), are reported delaminated, 

scaled, spalled with some cracks, or otherwise deteriorated.  This Attenuation Index level (i.e. 8 dB) has therefore been 

taken as an indication of high deterioration level. 

Areas of the bridge structure with a Signal Amplitude Attenuation Index less than 6 dB has been considered to have an 

uncertain deterioration condition. 

Based on the above discussion, the percentage of the total subject area corresponding to a Signal Amplitude Attenuation 

Index greater than 6 dB (indicative of significant potential of active deterioration), are as follows: 

 Bridge Deck: 70% 

 East Abutment Wall: 24% 

 West Abutment Wall: 15% 

 Northwest Wingwall: 38% 

 Southwest Wingwall: 31% 
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 Northeast Wingwall: 46% 

 Southeast Wingwall: 43% 

It should be noted that the assumed percentage of high corrosion potential area, based on the undertaken GPR, could 

be regarded as being conservative.  The percentage of high corrosion potential area, identified using this method, for 

the deck riding surface, namely 70%, is considerably less than what was reported in the latest Detailed Bridge Deck 

Condition Survey (G. D. Jewell, 2014) (i.e. 93%). 

4.0 STUDY APPROACH AND CONSULTATION 

4.1 Consultation 

This project was initiated by the County of Peterborough as a Municipal Class EA Schedule ‘B’.  

Reference data provided by the County of Peterborough, including the 2012 Municipal Bridge Appraisal, the 2014 

Detailed Bridge Deck Condition Survey, and the existing contract drawings for the original structure (dated 1956), were 

consulted in the assessment of the existing condition of the structure and its evaluation according to Sections 14 and 

15 of CAN-CSA S6-06: Canadian Highway Bridge Design Code (CHBDC). 

A detailed consultation program was undertaken as part of the preliminary design and Class EA process including 

correspondence with municipal and provincial agencies, authorities with jurisdictional involvement, and interest 

groups.   A Notice of Study Commencement, and Notice of Public Information Centre (PIC) were provided to all 

agencies and stakeholders to provide notice of the project, and copies of the Notice of PIC were placed in local 

newspapers to provide notice to the public.  

In addition to the above, the Conservation Authority was also contacted to be advised of the potential works at the 

North River Bridge and to acquire the HEC-RAS flood model required to evaluate the impacts of the proposed work to 

the flood plain. 

4.2 Methodology 

Due to the specific scope of work for this project (mainly structural rehabilitation), the following approach was suggested 

and followed for the preliminary design of the structure. 

The preferred rehabilitation/replacement requirements, according to the MTO Structure Rehabilitation Manual dated 

April 2007 and specific to this structure, were identified using the findings of the most recent OSIM inspection, as well 

as the recent Detailed Bridge Deck Condition Survey and the Detailed Bridge Substructure Condition Survey (GPR) as 

outlined above. 

Furthermore, an additional alternative, namely: implementing minor rehabilitation as a “holding strategy” or “Do 

Nothing”, were investigated in order to provide a comprehensive preliminary design.  This additional alternative will 

serve as the lower bound to the range of alternatives being potentially considered for the rehabilitation/replacement of 

this structure. 

In the next step, a set of criteria and a system of weighting factors have been established to evaluate the rehabilitation 

alternatives against each other.  The criteria could be either quantitative (e.g. cost) or qualitative (e.g. environmental 

impact) in nature.  Each alternative has then been assessed against the established set of criteria using the rating system 

introduced.  This procedure will identify the preferred option as the alternative which would receive the maximum 

rating according to the established system. 

4.3 Rehabilitation/Replacement Alternatives  

The MTO Structure Rehabilitation Manual provides a set of definitive algorithms to identify the preferred rehabilitation 

method for each major component of a bridge structure.  The main criteria are the age of the structure and the structural 

needs/existing bridge condition identified through a recent Detailed Bridge Condition Survey and OSIM inspection. 
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Utilizing this methodology to identify the preferred rehabilitation method for the North River Bridge has been discussed 

in detail as follows: 

Bridge Deck 

Guidelines presented in Appendix 2.C of the MTO Structure Rehabilitation Manual were used to select the preferred 

rehabilitation method for the concrete bridge deck. 

The most recent Half-Cell Corrosion Potential Survey conducted on the deck has identified that more than 93% of the 

subject area has greater than 90% probability that corrosion of the reinforcing steel is occurring. This has been confirmed 

through a supplementary GPR survey which indicates that at least 70% of the deck riding surface is in the state of 

significant potential of active deterioration.  This is consistent with the observed concrete deck condition and the 

chloride contamination during core sampling.  Guidelines presented in Appendix 2.C-2 of the MTO Structure 

Rehabilitation Manual were used to select the preferred rehabilitation method. 

The existing bridge deck is approximately 49 years old (built in 1966) with the latest rehabilitation performed in 1984 

(31 years ago).  The total combined area of concrete removal (delaminations, spalls, medium to severe scaling and High 

Corrosion Potential (HCP) according to chloride content) will most likely extend over 40% of the deck area.  As such, 

the algorithm presented in Figure 2.C-2: Flow Chart III recommends that the rehabilitation method should be selected 

based on strength and cost-benefit between deck rehabilitation vs. replacement. 

Bridge Substructure (Abutment Walls and Wingwalls) 

Guidelines presented in Appendix 2.D of the MTO Structure Rehabilitation Manual were used to select the preferred 

rehabilitation method for concrete substructure components. 

The remaining life of the structure (built in 1966; major rehabilitation in 1984) is more than 15 years.  The average total 

area with high corrosion potential on abutment walls, based on GPR results, is less than 30%.  It, however, comprises 

of more than 30% and 40% of the west and east wingwalls respectively.  Chloride content has not been measured for 

abutment walls and wingwalls; nevertheless, chloride contamination is expected to exist and be greater than the 

threshold limit similar to the existing condition for concrete deck.  Following the Guidelines provided in Table 2.D-1 

and the flow chart for substructure rehabilitation presented in Figure 2.D-1, the most efficient rehabilitation approach 

for abutment walls would be “concrete patch and sealant”, whereas “concrete refacing with cathodic protection (CP)” 

shall be considered as the best method of rehabilitation for wingwalls.  For east wingwalls, Figure 2.D-1 requires due 

consideration of the replacement by doing a financial analysis.  It is noteworthy that this bridge is a rigid frame structure. 

As such, replacement of the superstructure without substructure, or wingwalls without abutment walls, would be a 

significant undertaking.  Moreover, the remaining life of the rehabilitated component of the structure (25-30 years) 

would not be consistent with the new deck (75 years). Therefore, it is highly recommended to use a similar 

rehabilitation/replacement strategy for both superstructure and substructure elements of the bridge. No detailed 

structural analysis has been performed at this stage (preliminary design) to identify any potential need for strengthening. 

With no evidence of structural distress, however, it could be assumed that there would be no need for substructure 

strengthening if the rehabilitation of the superstructure would not involve any widening.   

Two options would therefore be carried forward in the preliminary design: 1) replacement of the entire structure with 

a new bridge of greater width; and 2) rehabilitation of the deck (concrete overlay, waterproof, and pave), abutment 

walls (patch and sealant), and wingwalls (refacing with cathodic protection) without any widening of the structure. 

Parapet Walls and Sidewalks 

Guidelines presented in Appendix 2.E of the MTO Structure Rehabilitation Manual were used to select the preferred 

rehabilitation.  Considering that the existing parapet wall system (concrete post and rail system, constructed in 1966) 

does not conform to the current design standard (CHBDC), and it is in an overall fair condition with map cracking, 

staining, localized spalls, and delaminations, the preferred rehabilitation methodology for these components would be 
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“replacement”, according to Figure 2E-1.  Based on the existing configuration of the structure and traffic data on the 

road crossing the structure, the new barrier system should be a minimum PL-1 barrier system.  

Based on the afore-mentioned discussion, the two preferred rehabilitation strategies for North River Bridge, based on 

MTO Structure Rehabilitation Manual dated April 2007, would be: 

A-1:  Major Rehabilitation  

The scope of this alternative would involve: concrete overlay, waterproof and pave of the deck area; concrete repair 

and crack seal to the soffit; replacement of parapet walls; refacing of the wigwalls with applying cathodic protection; 

and concrete patch and sealant for the abutment walls. 

A-2: Replacement of the Structure 

The scope of this alternative would involve replacement of the entire existing structure.  The new structure would be 

widened to meet the minimum requirements of the MTO Geometric Design Manual. 

Two different options will be considered for the replacement structure; 1) supercore structural steel plate box, and 2) 

precast concrete rigid frame bridge. 

As discussed in Section 4.2 of this document, an additional alternative, as a lower bound to the range of 

rehabilitation/replacement approaches considered for this structure, will also be considered to perform a comprehensive 

preliminary study.  The third alternative is subsequently: 

A-3: Implementing Minor Rehabilitation as a “Holding Strategy”, if needed, or “Do Nothing” 

The existing structure is in no imminent need of any rehabilitation measures to provide a “holding strategy”.  As such 

this alternative will be simplified into “Do Nothing”. 

4.4 Evaluation Criteria and corresponding weighting factors 

Life-Cycle Cost 

Life-cycle financial analysis for each rehabilitation/replacement alternative has been carried out, according to the MTO 

Structural Financial Analysis Manual dated March 1990.  Present value analysis, assuming Level 3 analysis and using 

life span estimates given in Appendix A.1.3 of the same document, has been performed for each alternative to calculate 

the present value of that option.  The rating system used to compare the alternatives is defined as follows: 

Rc= 1- [(Individual Alternative Present Value) / (Maximum Net Present Value among all alternatives)] 

The overall weighting factor for this criterion is considered to be 50.  

Construction Duration and Traffic Impacts 

Based on the following factors:  

 The existing narrow width of the structure would not accommodate for maintaining one lane of traffic 

throughout construction without widening the structure. 

 There is no acceptable local road detour route around the site.  The shortest detour route is approximately 

44km, which creates an out-of-way travel time of over 30 minutes.  

it is  proposed that, for Alternative 1-Major Rehabilitation, construction traffic will be diverted off the existing bridge 

using a temporary Bailey bridge located on the north of the existing structure.  The proposed temporary Bailey bridge 

will maintain one lane of traffic throughout the construction.  For Alternative 2- Replacement of the Structure, however, 

it is proposed to widen the new structure to a minimum which accommodates maintaining one lane of traffic over the 

bridge throughout construction.  Traffic right of way would be controlled by temporary traffic signals for both options. 

Since the nature of traffic control would be the same for all rehabilitation/replacement alternatives, this criterion could 

be considered as a quantitative one using the estimated construction duration.  The rating factor would thus be defined 

as follows: 
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Rt= 1- [(Individual Alternative construction duration) / (Maximum construction duration among all alternatives)] 

The overall weighting factor for this criterion is considered to be 30.  

Providing for a temporary Bailey bridge north of the existing structure would require a horizontal alignment shift to the 

existing roadway, meaning approximately 285 m of temporary detour.  The temporary Bailey bridge and associated 

roadway works would be removed following construction.  The temporary detour route can be constructed within the 

existing property limits, although there would be some impacts to an existing private entrance on north-east corner of 

the structure. 

It is understood that diverting construction traffic off the existing bridge provides the contractor with a better working 

environment, consequently production rates normally increase thereby reducing construction time. However, it is 

always difficult to predict how much deck repair work is required until construction actually reveals the extent of the 

deterioration.  As such, Alternative 1- Major Rehabilitation has the highest potential for cost overruns.  Moreover, the 

temporary roadway costs associated with this traffic staging would be considered a ‘throw away’.  And further, the 

rehabilitated bridge would not provide any additional width to accommodate traffic staging when future work is 

required.  

The favourable impact of potentially reduced construction time as a result of using a temporary Bailey bridge, would 

be directly taken into account by the way the traffic rating (Rt) is defined.  Nevertheless, to account for the negative 

impact of the disadvantages of this alternative, several of which were explained in the above paragraph, an additional 

reduction factor equal to 0.6 would be applied to it. 

Environmental/Utility Impacts 

This criterion (Re) is of a qualitative nature.  The anticipated likelihood of significant environmental/utility impact due 

to each alternative is introduced as a percentage and the corresponding Environmental rating (a factor between 0-1) is 

introduced as: 

Re= 1- (Environmental Impact) 

The overall weighting factor for this criterion is considered to be 20.  

4.5 Detailed discussion of Rehabilitation/Replacement Alternatives: 

A-1: Major Rehabilitation: 

The scope of this alternative would involve: concrete overlay, waterproof and pave of the deck area; concrete repair 

and crack seal to the soffit; replacement of the parapet walls; refacing of the wingwalls and applying cathodic protection; 

and concrete patch and sealant for the abutment walls. 

The expected design life for each of the major rehabilitation listed above, according to the MTO Structure Financial 

Analysis Manual (SFAM), dated March 1990, is shown in Table 2. 

Table 1 - Alternative A-1 Expected Design Life 

Scope Assumed Life (years) 

Concrete overlay, waterproof and pave 30  

Replace the parapet walls 75 

Abutment/wingwall refacing with 

cathodic protection 

15-25 

The existing parapet walls will be replaced due to its non-conformity with the current standards and existing poor 

condition.  Nevertheless, its new life span would be in the same line with other rehabilitation methods selected for the 

remainder of the structure and thereby would not be included in the following calculation.  As such, the average life 
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span range assumed for deck concrete overlay and abutment refacing (i.e. 25 years), will be considered in the life cycle 

calculations. 

The existing structure is 49 years old and it will approach the end of its design life in 26 years.  The expected extended 

life of the structure, as a result of this rehabilitation alternative, would be approximately 25 years. It is therefore expected 

that this rehabilitation alternative would extend the life of the structure until it is due for a full replacement.  

The preliminary cost estimate for this alternative, according to the MTO Manual “Parametric Estimating Guide”, dated 

2011, is expected to be: 

Preliminary cost estimate: 86.3 ×2900 × 1.25≈$315,000 

Unit cost of major rehabilitation per unit area (m2) of the deck is assumed to be the upper range given in the MTO 

Parametric Estimating Guide for structural rehabilitation of concrete rigid frame structures (i.e. $2900), due to the 

relatively short span of the structure and the extensive envisioned scope of work including concrete overlay on deck 

and parapet wall replacement.  The additional cost associated with traffic control, grading, paving, potential utility work, 

and inflation rate (between 2011 and 2015), has been considered to be 25% of the structural work as suggested by the 

MTO Parametric Estimating Guide. 

The expected additional cost associated with the Bailey bridge and the temporary road way would be approximately 

$330,000. 

There will be no residual value for this alternative at the end of the theoretical design life of the existing structure in 26 

years as discussed above.  Therefore: 

Net Present Value= $315,000+$330,000 – $0 = $645,000 

The expected construction duration for this alternative (including the time needed for construction and removal of  the 

temporary detour route and Bailey bridge would be 9-11 weeks (maximum 55 working days). 

A-2: Structure Replacement: 

Two different options will be considered for the replacement structure; namely, 1) Supercore structural steel plate box, 

and 2) precast concrete rigid frame bridge.  These types of structures could be categorized under ‘Culvert - over 3.0 

meter span’.  The preliminary cost estimate for this alternative, according to the MTO Manual “Parametric Estimating 

Guide”, dated 2011, is therefore expected to be: 

Preliminary cost estimate: 110.8 ×7000 × 1.25≈$ 970,000 

Unit cost of replacement per unit area (m2) of the deck is assumed to be slightly greater than the average given in the 

MTO Parametric Estimating Guide (namely $5600), due to the relatively short span of the structure.  The additional cost 

associated with traffic control, grading, paving, potential utility work, and inflation rate (between 2011 and 2015), has 

been considered to be 25% of the structural work as suggested by the MTO Parametric Estimating Guide.  It should be 

noted that the new deck area for the replacement structure is anticipated to be approximately 110.8 m2 (=10.35*10.7). 

This approximate cost estimate will be assumed to be the same for both options in the preliminary design stage. 

A-2-1: Supercore structural steel plate box 

The expected service life for this structure would be 60 years.  The preliminary cost estimate is assumed as the present 

value for this alternative.  At the end of the theoretical design life of the existing structure (i.e. in 26 years), the residual 

value of the structure will be $550,000.  Nevertheless, at that point it is due for a round of major rehabilitation (patch, 

waterproof and pave) at an approximate value of $220,000 (=110.8 ×1600 × 1.25) which needs to be subtracted from 

the residual value of the structure at that point. As such, the net residual value of the structure at that point will be 

$330,000, which results in a net present value of this alternative to be: 
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Net Present Value= $970,000 – $330,000 = $640,000 

The expected construction duration for this alternative would be 10-12 weeks (maximum 60 working days). 

A-2-2: Precast Concrete Rigid Frame  

The expected service life for this structure would be 75 years.  The preliminary cost estimate is assumed as the present 

value for this alternative.  At the end of the theoretical design life of the existing structure (i.e. in 26 year), the residual 

value of the structure will be $634,000.  Nevertheless, at that point it is due for a round of major rehabilitation (patch, 

waterproof and pave) at an approximate value of $235,000 (=110.8 ×1700 × 1.25) which needs to be subtracted from 

the residual value of the structure at that point.  This is slightly higher than what has been envisioned for Supercore 

structural steel plate box option. As such, the net residual value of the structure at that point will be $399,000 which 

results in a net present value of this alternative to be: 

Net Present Value= $970,000 – $399,000 = $571,000 

The expected construction duration for this alternative would be 10-12 weeks (maximum 60 working days days). 

A-3: Implementing Minor Rehabilitation as a “Holding Strategy”, if needed, or “Do Nothing”: 

The existing structure does not require imminent rehabilitation measures, and therefore the “holding strategy” is 

simplified to “do nothing”.  As such this alternative will be  

Table 2 - Alternative A-3 Expected Design Life 

Scope Assumed Life (years) 

N/A N/A 

This expected immediate construction cost and duration for this alternative would be zero.  It should be however noted 

that, due to the extensive deterioration of the bridge deck and wingwalls, and the crucial importance of these 

components of the structure, this could not be considered as the optimum solution.  This approach, therefore, shall be 

considered as a temporary measure (for a period less than 4-5 years) until there is sufficient funding available to 

implement one of the previously mentioned rehabilitation/replacement alternatives (most likely alternative A-2-2 with 

a net present value of $668,000).  In the meantime, it is strongly recommended to reduce the intervals between OSIM 

inspections to one (1) year and that of detailed superstructure and substructure condition survey to two (2) years.  This 

will impose an additional maintenance cost equal to approximately $40,000 in current dollar value.  This, therefore, 

shall be added to the net present value of this alternative which results in a total net present value equal to $708,000.  

The same logic would apply to construction duration and traffic impact.  The same construction duration as that of 

alternative A-2-2 would apply to this case within the next 4-5 years.  Furthermore, there will be some additional traffic 

impact due to the increased number of routine inspections in the meantime.  As such the equivalent construction 

duration for this alternative, for the purpose of calculating Rt, would be considered to be 70 days.  

4.6 Rating the Proposed Rehabilitation/Replacement Alternatives: 

Using the evaluation criteria and corresponding weighting factors introduced in Sec. 4.4 of this document would result 

in the following rating for each alternative.  Maximum Net Present Value and Construction Duration, among all 

alternatives, being used in calculating Rc and Rt respectively are bolded in the following table. 

Alternative A-2-2: Replacement of the Bridge with Precast Concrete Rigid Frame, highlighted in green in Table 3 shown 

below, results in a maximum rating and therefore is the preferred option.
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Table 3 - Alternatives Weighted Rating Table 

Rehabilitation/ 
Replacement 
Alternative 

Net 
Present 
Value ($) 

Rc 
Weighted 

Rc 
(Rc, f = Rc × 

50) 

Construction 
Duration 

(days) 
Rt 

Weighted 
Rt 

(Rt, f=Rt× 
30) 

Environmental 
Impact  

 
Rc 

Weighted 
Re 

(Re, f=Re × 
20) 

Total 
Weighted 

Rating 
(Rf = Rc,f + 
Rt,f + Re,f) 

Alternative 1: Major 
Rehabilitation  645,000 0.09 4.5 55 0.13* 3.9 35% 0.65 13 21.4 
Alternative 2-1: 
Replacement of the 
bridge with 
Supercore structural 
steel plate box 
structure 640,000 0.10 5.0 60 0.14 4.2 40% 0.6 12 21.2 
Alternative 2-2: 
Replacement of the 
bridge with Precast 
concrete rigid frame 
structure 571,000 0.19 9.5 60 0.14 4.2 40% 0.6 12 25.7 
Alternative 3: Do 
Nothing 708,000 0.0 0.0 70 0.0 0.0 40% 0.6 12 12.0 

* An additional reduction factor equal 0.6 has been applied to this case as discussed in Sec. 4.4 
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4.7 Preferred rehabilitation/replacement alternative: 

As illustrated in Sec. 4.6 of this document, the preferred rehabilitation/replacement alternative would be “Alternative 

A-2-2: Replacement of the bridge with a precast concrete rigid frame structure”. 

The expected service life of the new structure will be approximately 75 years.  A General Arrangement of the preferred 

rehabilitation/replacement alternative can be found in Appendix D. 

5.0 MISCELLANEOUS  

5.1 Environmental  

Environmental investigations for the replacement/rehabilitation of the North River Bridge included a background review 

and limited field assessment of both the terrestrial and aquatic environments on November 26, 2014.  The study area 

incorporated the terrestrial environment located within a 120 m radius of the structure, as well as the aquatic 

environment upstream and downstream of the structure.  To evaluate existing terrestrial ecosystem conditions and 

species at risk within the study area, the following tasks have been undertaken: 

 A review of all relevant background information including the Natural Heritage Information Centre (NHIC), 

Department of Fisheries and Oceans (DFO), and information provided by the MNR, for the project area. 

 A review of habitat types for SAR having the potential to occur within the study limits as provided by the MNR 

and NHIC databases. 

 A field survey to identify the presence of natural heritage features and SAR, conducted on November 26, 2014.  

To evaluate the existing aquatic ecosystem existing conditions within the study area, a field survey was completed in 

conjunction with the terrestrial field survey.  The survey included a review of the following: 

 Watercourse morphology, including type of watercourse, length, velocity and associated wetlands. 

 Subsections of the watercourse, including runs, pools, riffles. 

 Water quality features including temperature, conductivity, dissolved oxygen, resistivity, salinity and pH. 

 Habitat features, including woody debris, undercut banks, boulder clusters, organic debris, and vascular 

macrophytes. 

 Terrestrial groundwater seepage areas, watercourse substrate, bank stability, riparian and aquatic vegetation. 

 Physical barriers.  

Background review sources indicate that occurrences of the following species have been reported within 1.0 km of the 

bridge location: Snapping Turtle (Special Concern) and Eastern Ribbonsnake (Special Concern).  Other species have 

been reported within the general project area (5 km radius) including: Blanding’s Turtle (Threatened), Eastern Musk 

Turtle (Special Concern), Milksnake (Special Concern), Eastern Hog-nosed Snake (Threatened), Common Five-lined 

Skink (Southern Shield population – Special Concern), American Eel (Endangered), Butternut (Endangered), Whip-poor-

will (Threatened), Common Nighthawk (Special Concern), Golden-winged Warbler (Special Concern), Barn Swallow 

(Threatened), Bobolink (Threatened) and Eastern Meadowlark (Threatened). 

During the completion of the limited field survey, no SAR species were observed, and no evidence of turtle nesting was 

present.  Footprint impacts (3-4 m) are anticipated to occur to the north of the existing structure; however, the works 

will be concentrated within the footprint of the former bridge which is considered to be previously disturbed.   Given 

the location of the proposed works within the previously disturbed footprint, and relatively short duration of the 

undertaking, impacts to SAR are not anticipated.  No Barn Swallows were observed beneath the structure during the 

field investigation. 
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To limit potential impacts to the adjacent watercourse, in-water works will be restricted during the period of April 1 to 

June 30 in any calendar year, and erosion and sediment control measures will be implemented to limit impacts to the 

adjacent watercourse.   

Detailed mitigation measures to limit impacts to fish and fish habitat, terrestrial ecosystems and SAR will be incorporated 

as part of the detail design. 

5.2 Hydraulic Analysis 

A hydrologic and hydraulic analysis was completed for North River Bridge in order to further support the 

replacement/rehabilitation options for this structure. 

The drainage area for the North River Bridge was estimated using contour and land use data from the County of 

Peterborough GIS (County of Peterborough, 2015) and the Ontario Ministry of Natural Resources and Forestry Make a 

Map website (MNRF, 2014).  The drainage area lies within Crowe Valley Conservation Authority (CVCA) lands.  It is 

relatively flat and predominately consists of woodland interspersed with lakes and wetlands.  North River flows 

southerly from Imp Lake northerly through Methuen Lake, Kasshabog Lake, and South Lake crossing under County Road 

46 at the structure in question, and then continues south into Round Lake where it then heads east into Belmont Lake. 

The contributing areas to the North River Bridge encompass natural landscape with little residential and agriculture 

development.  The estimated drainage area information for North River Bridge is summarized in Table 4. 

Table 4 - Drainage Area Information 

Structure ID 046001 – North River Bridge 

Drainage Area (km2) 159 

Percent Lake / Wetland Storage (%) 25 

Percent Lake Storage (%) 15 

Location of Storage Evenly Distributed throughout Watershed 

Main Channel Length (km) 32 

Average Slope (%) 0.4 

Basin Type Northern (Shield) 

Type of Watershed Outlet Lake 

Runoff Coefficient 0.08 

Hydrologic Soil Type B 

Curve Number 57 

    

Design Criteria 

The Ministry of Transportation (MTO) Highway Drainage Design Standards have been applied as the minimum design 

guidelines for the North River Bridge replacement/rehabilitation.  County Road 46 is classified as a rural arterial road at 

the structure location, which has a span of 9.1 m.  Therefore, the design flow for the bridge is a 50 year event (Ministry 

of Transportation, 2008).  Although floodplain mapping is unavailable for North River, CVCA lands lies with Zone 2 

and is therefore subject to the 100 year regulatory flood event (Ontario Ministry of Natural Resources, 2002). 

Design Flows 

Flow data was not available for North River, therefore the peak flow hydrologic assessment was carried out for both the 

50 year and 100 year storm events using MTO Northern Ontario Method, MTO Modified Index Flood Method, and a 

SWMHYMO model of a 48 hr SCS Type II storm. 

The peak flow comparison is presented in Table 5. 
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Table 5 - Peak Flow Comparison 

Return  

(year) 

Peak Flows (m3/s) 

MTO Northern  

Ontario Method 

MTO Modified Index Flood 

Method 

SWMHYMO 

48 hr SCS Type II x Ks 
Average 

2 19.96 9.91 10.45 12.09 

5 25.40 12.85 15.98 15.99 

10 28.61 15.42 20.06 18.73 

25 32.18 18.36 25.84 22.05 

50 34.53 20.56 30.51 24.49 

100 36.65 22.95 35.22 26.92 

 

Table 5 shows that peak flows given by the MTO Northern Ontario Method exceeds the peak flows calculated by the 

other two methods.  Therefore, the 50 year design flows and 100 year regulatory flows are 34.53 m3/s and 36.65 m3/s, 

respectively.  

Hydraulic Analysis 

The HEC-RAS Version 4.1.0 model, developed by the U.S. Army Corps of Engineers, was used to perform one-

dimensional steady flow hydraulic analysis of the existing and proposed bridge alternatives.  The model has the ability 

to calculate the impacts of various hydraulic parameters related to the replacement of the existing bridge.  The principal 

model input parameters include cross-sections that represent surface characteristics upstream and downstream of the 

crossing, bridge geometry, design flows, and a starting water surface elevation at the downstream end of the model. 

Existing Conditions 

The following was noted with respect to the bridge and watercourse during Ainley’s November 24, 2014 site visit: 

 At time of visit, water level observed was fairly low, but with high velocity.  

 There was limited evidence of high water in the area.  

 The road alignment is significantly higher than the watercourse. 

 An old pair of bridge abutments is located just upstream of the existing structure.  The old abutments are slightly 

narrower and as such are acting as the hydraulically constricting structure at this location.   

 Downstream limit to approximately 15 m south of structure (STA. 0+000 to 0+045):  

▫ Flows were relatively deep with some pools and shoals. 

▫ Channel was winding with some stones weeds. 

▫ Steep embankments, approaching 1:1 (H:V) in places.  

▫ Overbanks generally contained medium to dense brush predominately consisting of large trees, shrubs, 

and grasses.  

▫ Based on field observations, a 1.0 m deep trapezoidal main channel below water surface elevations 

gathered during JBF’s survey has been assumed in the model. 

 Approximately 15 m south of structure to upstream limit (STA. 0+045 to 0+130):  

▫ Flows were relatively shallow with some pools and shoals. 

▫ Channel was winding with stones and some weeds. 

▫ Steep embankments, approaching 1:1 (H:V) in places on the left bank and approaching a 7% slope on 

the right bank.  

▫ Overbanks generally contained medium to dense brush predominately consisting of large trees, shrubs, 

and grasses.  However, the right overbank was less densely covered and contained a gravel boat launch 

and portions of manicured lawn. 

▫ Based on field observations, the model assumed a rectangular main channel with a depth of 150 mm 
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below water surface elevations gathered during JBF’s survey.  

 There was significant downstream development at a relatively low elevation. 

 Erosion was not observed on any of the embankments. 

Proposed Replacement / Rehabilitation Alternatives 

The following is the hydraulic summary based on the various options considered.  There are two options for each 

condition; 1) travelled width maintained and 2) travelled width increased by 5 m.   It is expected that the travelled width 

is expected to be widened in the range of 3.5 - 4.0 m, by evaluating the hydraulics based on 5 m it ensures that our 

water level estimates are conservative (higher than expected to occur).  

 Rehab (like for like) 

▫ 50 year water level – 98.225 

▫ 100 year water level – 98.284 

▫ Soffit elevation – 99.50 

 Rehab (widened) 

▫ Abutment separation maintained 

▫ Road widened 5m 

▫ 50 year water level – 98.300 

▫ 100 year water level – 98.360 

▫ Soffit elevation – 99.50 

 Replacement - New abutments – outside existing 

▫ Same road width 

▫ 50 year water level – 98.086 

▫ 100year water level – 98.137 

▫ Soffit elevation – 99.50 

 Replacement - New abutments – outside existing 

▫ Road widened 5m 

▫ 50 year water level – 98.167 

▫ 100 year water level – 98.220 

▫ Soffit elevation 99.50 

 Replacement – Internal Arch (SC-37B, s=8604, r=2326) 

▫ Same road width 

▫ 50 year water level -98.498 

▫ 100 year water level – 98.572 

▫ Soffit elevation – 99.116 

 Replacement – Internal Arch (SC-37B, s=8604, r=2326) 

▫ Road widened 5m 

▫ 50 year water level -98.592 

▫ 100 year water level – 98.678 

▫ Soffit elevation – 99.116 

All options satisfy the hydraulic requirements for the structure. 

Erosion and Sediment Control 

A number of precautions need to be taken when completing the proposed works since it will be situated in a 

permanently flowing watercourse.  The primary issue is to minimize the intrusion into the existing watercourse during 

the construction period.  The following measures are recommended to minimize impacts to the watercourse during 

construction. 
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 Only rubber tired vehicles should access the watercourse. 

 Minimize the number of times that the vehicle accesses the watercourse. 

 Minimize the amount of in-water work required by machinery. 

 Equipment shall not be cleaned in the watercourse. 

 Equipment shall not be refueled in or near the watercourse. 

 Fuel shall not be stored near the watercourse. 

 Accumulated  sediment  or  other  debris  shall  be  disposed  of  in  a  suitable designated area or disposed of 

in accordance with OPSS 180. 

 Provide a silt fence barrier between the construction area and the watercourse in accordance with OPSD 

219.13 for work areas adjacent to the river. 

 Provide straw bale check dams (OPSD 219.18) or rock check dams (OPSD 219.21) in ditches conveying 

runoff through construction areas. 

 Water pumped from dewatering areas shall be discharged to a dewatering trap (OPSD 219.24) or silt sack. 

 Provide a turbidity curtain (OPSD 219.26) around all in-water work. 

 Any area disturbed by construction shall be restored to the existing condition or better. 

 Restoration should follow immediately after construction has been completed using non-erodible material. 

 Maintain a vegetative buffer next to the watercourse. 

 Work in the watercourse should be restricted to non-spawning seasons. 

 All work to be completed in dry conditions. 

Further details regarding staging / dewatering and erosion and sediment control will be provided as part of the detailed 

design.  

Approvals 

The subject structure falls within the regulated area of the Crowe Valley Conservation Authority, accordingly a permit 

will likely be required for the proposed works.  This should be applied for once the proposed work plan is finalized. 

In addition to the requirements listed above, any permitting requirements from Transport Canada (Navigable Waters 

Protection) should be investigated during detailed design and prior to the start of construction. 

5.3 Traffic 

Background  

North River Bridge is located on Peterborough County Road 46, approximately 1.3 km east of County Road 47.  County 

Road 46 is a paved two lane rural arterial roadway with an approximate Average Annual Daily Traffic (AADT) of 1700 

vehicles.  This route also accommodates commercial traffic from Unimin Canada, who operate a mine north of the 

North River Bridge.  The regulatory posted speed is 80 km/h, and the adjacent roadside development near North River 

Bridge is rural residential.  

Construction Traffic Staging   

Traffic staging options for bridge rehabilitations generally involve two alternatives: 

1. Traffic detoured off and around the bridge using temporary routes or methods 

2. Traffic maintained on the bridge using two or more stages of re-construction 

At this site, the existing narrow cross-section width will not permit staged construction while maintaining traffic over 

the bridge.  If a design option is chosen that does not include widening of the existing bridge, then traffic will need to 

be re-directed around the bridge.  Unfortunately, there is no short detour route around this site and out of way travel 

for motorists will be substantial, in the order of 44 km in distance, which translates into approximately 30-40 minutes 

of delay.  Assuming this is an unrealistic imposition for motorists, then detouring traffic using a roadway re-alignment 

and temporary bridge system at the site would be preferred.  
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A roadway re-alignment with associated temporary bridge would involve constructing approximately 285m of new one 

lane roadway to provide traffic a safe re-direction around the north side of the existing bridge.  Alternating right of way 

for both directions of travel would be controlled by temporary traffic control signals.  The traffic signals would be 

actuated by electronic detection, but would ‘rest in red’ for both directions when no vehicles are present.  Temporary 

portable signals, with illumination during nighttime operations, would be recommended.  

The existing posted speed limit of 80 km/h would be reduced to 60 km/h during construction.  Temporary pavement 

markings delineating the new edge of pavement will be installed.  Temporary signing clearly identifying the detour 

alignment shift would be installed.  

Consideration should be given to including hours of work operational constraints in the tender package to ensure 

minimum traffic disruptions for motorists and minimum noise intrusions and inconvenience for adjacent residents. 

There would be some minor impact to the private entrance located within the limits of the detour, just east of the bridge. 

5.4 Highway Geometrics  

The existing roadway width over the bridge is 7.3 m from barrier to barrier.  The minimum roadway width over the 

bridge should accommodate two 3.25 m lanes with 0.5 m shoulders, for a total width of 7.5 m. 

5.5 Utilities 

Ainley Group has started the process to confirm the presence or absence of utilities within or on the existing bridge. 

6.0 RECOMMENDATIONS AND CONCLUSIONS 

A comprehensive preliminary design has been conducted to identify the most appropriate rehabilitation/replacement 

methodology for North River Bridge, based on the existing condition of the structure and the remaining theoretical 

service life of the structure.  

In consideration of all influencing factors, a set of criteria was established to compare and narrow down the alternatives 

to the most suitable design options.  The design options that were carried forward for final evaluation are those that 

were rated the highest with respect to the following criteria: 

 Cost effectiveness (Life-Cycle cost), 

 Ability to sufficiently address the structural deficiencies and mitigate causes of these deficiencies, 

 Minimal or no anticipated disruption to local traffic during the construction stage, 

 Minimal anticipated impact on the environmental footprint, and 

 Minimal or no relocation of existing utilities.  

Accordingly, the options that have been carried forward for further review and evaluation are: 

1. Alternative 1: Major rehabilitation of the structure. 

2. Alternative 2-1: Replacement of the bridge with Supercore structural steel plate box structure. 

3. Alternative 2-2: Replacement of the bridge with precast concrete rigid frame structure. 

One additional alternative was also considered as the lower bound for the range of potential alternatives considered for 

this project: 

4. Alternative 3: “Do Nothing” 

A set of criteria (covering the above-mentioned influencing factors) and a corresponding rating system was introduced 

to conduct a comparative analysis between all considered alternatives.  This resulted in “Alternative 2–2: Replacement 

of the bridge with precast rigid frame structure” being identified as the preferred option. 
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APPENDIX A: 2012 INSPECTION REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



















North River Bridge Final Preliminary Design Report and MCEA 

County Rd. 46, Havelock, Ontario 

Agreement No. P-10-2014 

   
 

AG File No.  14562-1  

 

 

 

 

 

 

APPENDIX B: 2014 BRIDGE DECK CONDITION SURVEY REPORT 
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APPENDIX C: 2015 BRIDGE SUBSTRUCTURE CONDITION SURVEY REPORT 
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DIGITAL ARCHIVE CONTENT   

Table 1: Digital Archive Content  

Folder Content 

…//Drawings/ Digital copy of Bridge Structural maps and sections 

…//Figures / Screen captured images of the GPR maps and sketches, 
including site photographs 

…//Maps/ Grid contoured and interpretation maps 

…//Photos/ Photos of bridge deck features and reference location  

…//Processing/ Processed GPR data and results 

…//Raw Data/ Acquired raw data  

…//Reports/ Field and survey reports and presentations with interpretation 
results 
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PROJECT SPECIFICATION LIST 

Table 2: Project Specification List  

Contract 

MLI Reference Number 28665 

Report Date February 28, 2015 

Client 

Legal Name Ainley Graham & Associates Limited 

Address 1-50 Grant Timmins Drive, Kingston, ON, K7M 8N2 

Phone (343) 266-0002 ext. 207 

Fax (343) 266-0028 

Contact 

Client Representative: Ramin Rameshni, Ph.D (Civil Eng.), P.Eng. 

Qualifications: Senior Structural Engineer & Project Manager 

Email rameshni@ainleygroup.com 

Survey 

Survey Description Abutment Walls Condition Assessment 

Methodology RoadMap & Noggin Ground Penetrating Radar 

Location 
Country Rd 46 approximately 1.2 km east of CR 47, Havelock, 
Ontario 

Execution Date 14/01/2015 

Contractor 

Survey by: multiVIEW Locates Inc. 

Responsible Evelio Martinez, M.Sc., P.Geo 

Qualifications Senior Geophysicist 

Phone 905-601-5400 

Email emartinez@multiview.ca 
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CONTRACT RELEASE LETTER: 28665 

February 28, 2015  

Ainley Graham & Associates Limited 

1-50 Grant Timmins Drive, Kingston, ON, K7M 8N2  
Phone: (343) 266-0002 ext. 207 
Fax:  (343) 266-0028 
Email: rameshni@ainleygroup.com 

Re: NDT Assessment Report regarding RoadMap & Noggin Ground Penetrating Radar for Abutment 
Walls Condition Assessment at Country Rd 46 approximately 1.2 km east of CR 47, Havelock, Ontario. 

Ainley Graham & Associates Limited retained multiVIEW Locates Inc. to carry out a RoadMap & Noggin 
Ground Penetrating Radar survey for Abutment Walls Condition Assessment at Country Rd 46 
approximately 1.2 km east of CR 47, Havelock, Ontario. The survey data acquisition was completed on 
14/01/2015.  

Included, you will find the following items: 

Item Description Quantity 

NDT Assessment Report Survey report describing the data acquisition 
methodology, data quality, processing, interpretation 
results, conclusion and recommendations relevant to 
survey objectives, appendices, tables and figures 

1 Digital Copy of 
the Report 

Digital Archive Digital Archive containing the acquired raw data and 
final processed results, digital maps, profile sections,  
presentations and documents relevant to survey 
execution 

1 Electronically 
Transferred Data 
Compilation 

This represents the end of our contractual agreement regarding the aforementioned survey. Contact us 
if you need any additional material or information. 

Thank you, 

 

 

Signed by: __________________     

Evelio Martinez, M.Sc., P.Geo, Senior Geophysicist 
multiVIEW Locates Inc.                                   
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1 INTRODUCTION  

Ainley Graham & Associates Limited retained multiVIEW Locates Inc. to carry out a Noggin Ground 
Penetrating Radar for Abutment Walls Condition Assessment at Country Rd 46 approximately 1.2 km 
east of CR 47, Havelock, Ontario. In an effort to provide a correlation between GPR results and Half-Cell 
readings multiVIEW carried out a RoadMap Ground Penetrating Radar for bridge deck condition 
assessment in addition to and as a value added to the requested scope of project. A brief discussion 
comparing the GPR results for the bridge deck and the conventional Half-Cell readings carried out during 
the latest “Detailed Bridge Deck Condition Survey (2014) will therefore be provided as part of this 
report. 

This Non-Destructive Testing (NDT) Assessment Report summarizes the GPR data collection logistics and 
methodology, processing results, tabulated data summaries associated with the bridge deck and 
abutment wall deterioration analysis. Scaled images of RoadMap plan maps, Noggin GPR sections and 
Excel format tables are available in the digital archive submitted on the accompanying DVD. The 
acquisition, processing and analysis of the Ground Penetrating Radar (GPR) data were performed 
according to professionally regulated industry ASTM D 6087–07 standards. The data interpretation 
contained in this report is based on the analysis of the Ground Penetrating Radar responses recorded 
during the acquisition and processing stage.  

Examples of the results are presented in screen captured figures, cross-sections and depth plan maps 
throughout the sections of this interpretation report. The images and figures are intended for 
referencing and illustration purposes only. The interpretation of the data obtained during this 
investigation is intended for the guidance of the follow-up preliminary and detail design. Interpretation 
and use of the GPR data during any subsequent programs is subject to the Law of Physics and Technical 
limitations as stated in Appendix A: Terms and Conditions for Ground Penetrating Radar Survey. The 
criteria and models used for the interpretation of the acquired GPR data are not unique and may not 
represent the actual objects present on site. 

1.1 SURVEY OBJECTIVES 

The scope and deliverables of the GPR surveys carried out over the Country Rd 46 approximately 1.2 km 
east of CR 47, Havelock, Ontario were:  

 Collect RoadMap GPR Data over the bridge deck, 2 passes per lane equipped with three ground-
coupled 1000 MHz antennas. 

 Collect Noggin GPR data on the abutment walls using a handheld system equipped with one 
ground-coupled 1000 MHz antenna.  

 Process RoadMap and Noggin GPR data to identify amplitude of top layer of rebar of the bridge 
deck and abutment walls; and produce GPR Signal Amplitude Attenuation Index maps based on 
ASTM standard.   

 Provide tabulated summary of GPR based Signal Amplitude Attenuation Index and overall 
percent area of the bridge deck and abutment walls that is considered deteriorated based on a 
defined amplitude threshold level (ASTM D 6087–08). 

 Provide appendices containing plan view images of the bridge deck and abutment walls 
displaying the GPR Signal Amplitude Attenuation Index and summary statistics. 
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2 PROJECT OVERVIEW 

RoadMap & Noggin Ground Penetrating Radar imaging and deterioration analysis were performed for 
the bridge deck and abutment walls located at Country Rd 46 approximately 1.2 km east of CR 47, 
Havelock, Ontario.  

Over the bridge deck, the RoadMap survey grid and profiles were situated between bridge deck ends 
over the accessible deck area. Short term closure of one lane was not necessary during the GPR surveys. 
Six GPR grids were scanned over the abutment walls. The position and orientation of the survey grids for 
each wall section. 

2.1 SITE AND WEATHER CONDITIONS 

The surface of the RoadMap survey grid for most of the scanned profiles consisted of asphalt paved 
lanes. In some cases, asphalt filled cracks were observed on the surface of the paved bridge deck. The 
Noggin survey grids for the abutment walls were situated over concrete walls. 

The RoadMap profiling and Noggin GPR data acquisition was performed during year 2014-2015 winter 
season. The data acquisition was performed on a moderately dry day with average temperatures of ~-10 
degrees Celsius. In general, during the survey period local weather conditions did not impede the 
collection of the Noggin GPR data over the abutment walls.   

The bridge deck surface was partially covered with ~1cm snow layer. Areas covered with snow or 
presence of salting in snow/ice conditions can significantly affect GPR signal amplitudes. Since bridge 
deck assessment data analysis is contingent on consistent amplitude information in the GPR data, best 
results are obtained by avoiding surveying in adverse weather conditions (Sensors & Software. 2008). 

 
Figure 2-1: Photo illustrating North River Survey Location with GPR Profile Layout  
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3 METHODOLOGY  

Field data acquisition and auxiliary activities included the following: 

 RoadMap Ground Penetrating Radar data acquisition for bridge deck condition assessment.  

 Noggin Ground Penetrating Radar data acquisition for abutment wall condition assessment.  

 Site documentation. 

 Data processing, analysis and reporting. 

3.1 SURVEY GRID INSTALLMENT  

For the RoadMap survey, the GPR data were collected over twelve survey profiles regularly distributed 
over the bridge deck. The acquired data were real-time processed using the south-western corner of the 
deck as the reference coordinates (0,0). The data in this report are provided in this local grid system. In 
general, the survey profiles for the RoadMap GPR data acquisition were established according to vehicle 
maneuverability and driving conditions.  

Photo illustrating the reference station with start and end location of the RoadMap GPR profiles are 
presented in Figure 3-1. 

 
Figure 3-1: Photo illustrating North River Survey Location with GPR Profile Layout   
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For the Noggin GPR survey grids over the abutment walls, the reference stations were positioned in the 
bottom-left corner of each wall at approximately 20 cm from the vertical edges, and 10 cm from the 
bottom of the wall edges. The GPR survey grids were arranged in a squared pattern to ensure proper 
alignment to bridge structures, as illustrated in Figure 3-2 to Figure 3-4.  

After marking out the reference corners, a colour mark was placed every 20 cm to mark the line interval 
along the horizontal axis of the grid.  

The data and results are reported using local x-y coordinates system with the reference origin (X=0, Y=0) 
at the left-bottom side of each bridge wall. Starting from the reference location (0,0), the GPR survey 
profiles were installed with parallel passes (profiles) and increasing stations on the direction of the 
scanning.  

 

Figure 3-2: View Looking East of the GPR Grid 1 on the East Abutment Wall 
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Figure 3-3: View Looking West of the GPR Grid 2 on the West Abutment Wall 

 

Figure 3-4: View Looking Southwest of the GPR Survey Grid 3 on the West Winwall 
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Figure 3-5: View Looking Northwest of the GPR Survey Grid 4 on the West Winwall 

 

Figure 3-6: View Looking Northeast of the GPR Survey Grid 5 on the East Winwall 

 



Abutment Walls Condition Assessment 
 Country Rd 46 approximately 1.2 km east of CR 47, Havelock, Ontario 

Ainley Graham & Associates Limited 

CONTRACT REF: 28665 
 

 
February 28, 2015 

Methodology  - 14 - 

 

Figure 3-7: View Looking Southeast of the GPR Survey Grid 6 on the East Winwall 

3.2 ROADMAP GPR DATA ACQUISITION 

RoadMap GPR data were acquired with a SmartTrailer using a standard ground coupled configuration 
with 3 GPR sensors operating at 1000 MHz. multiVIEW uses the unique RoadMap GPR system developed 
by Sensors & Software Inc. of Mississauga, Ontario. This technology enables ground-coupled GPR 
measurements at highway speeds yielding high spatial resolution and improved depth penetration GPR 
data (Sensors & Software, 2013).  

The RoadMap GPR custom platform obtains GPR traces at user-defined spatial intervals and provides 
positioning using an integrated DMI (distance measuring instrument), integrated GPS, and manual 
fiducial markers indicating features visible during data acquisition. The RoadMap GPR sensors meet all 
government regulatory conditions for UWB GPR radio frequency emissions. In order to assure high 
resolution data acquisition required for bridge deck analysis, the RoadMap survey was carried out at a 
nominal driving speed of approximately 40 km/h, conditioned by traffic and logistics. At 40 km/h, 
independent GPR observations were collected at 2 cm station intervals simultaneously on all three 
positions; center, left and right wheel paths along the survey area. 

The RoadMap GPR survey was completed during off peak hours in such a way that there was no 
measurable impact to the regular traffic flow. High resolution GPS data were also collected in 
conjunction with GPR data to provide geo-referenced positioning. Prior to data collection all safety 
equipment and vehicle lights were checked to ensure proper operation. Tire pressures of the 
SmartTrailer were set to 30 psi, the ride height of each Noggin 1000 was set to 0.75cm, and the floating 
suspension of each Noggin assembly was adjusted to an optimum level. A common, accurate odometer 
calibration value was set on each GPR system.  
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The Roadmap System (Figure 3-8) was set up for standard ground-coupled configuration. For the current 
survey three Noggin 1000 MHz systems were mounted in suspension positions on the RoadMap 
platform. Two passes were traversed on each lane resulting in 6 GPR longitudinal GPR profile data sets.   

 
Figure 3-8: RoadMap System with Ground Coupled GPR Sensors  

3.3 NOGGIN SMARTCART GPR DATA ACQUISITION 

The Noggin GPR data were acquired with a Sensors & Software Inc. custom system with an integrated 
1000 MHz GPR antennae and a digital video logger for data collection and display. An odometer for 
positioning is integrated onto the system using a customized odometer cart (Figure 3-9). The system 
provides a platform for fast data acquisition, while the Noggin antenna is pushed along a line with an 
integrated odometer providing equispaced triggering of data acquisition.  

Data acquisition rates change to accommodate survey speed using a DynaQ software application which 
allows dynamic stacking of data while moving. This configuration is designed for manual movement of a 
Noggin over smooth surfaces. The Noggin system is optimal for surveys where large areas need to be 
covered quickly and systematically. The embedded software provides easy to use ‘survey & map’ 
operation which logs data in a structured format enabling quick creation of plan maps that can be 
displayed with various GIS and CAD packages. 
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Figure 3-9: Noggin 1000 MHz Custom System  

3.4 SITE DOCUMENTATION 

Field notes at each survey location were taken to illustrate the site conditions over the bridge decks and 
existing structure features and objects that may interfere with the GPR acquisition and quality of the 
data.     

3.5 DATA PROCESSING AND ANALYSIS  

All data collected in the field were digitally recorded and backed up on site. The data were then analyzed 
in-office using Sensors & Software Inc. processing and analysis tools. The GPR data processing was done 
according to the following steps:   

o GPS and Grid data referencing 
o GPR profile zero-time correction, total background subtraction, amplitude equalization  
o Dewow, migration, envelope signal processing and hyperbola velocity calibration 
o GPR Reflection identification 
o Grid Contouring, map creation, interpretation and reporting 

3.6 GPR SIGNAL AMPLITUDE ATTENUATION INDEX ESTIMATION 

The objective of the RoadMap GPR and the Noggin surveys were to evaluate the deterioration and to 
identify the position and depth of steel reinforcing rebar mesh perpendicular to the survey line 
direction. 

Concrete bridge deck deterioration occurs when there is corrosion of the reinforcing bars. The corrosion 
is generally increased by the infiltration of saline water (chloride ion rich solution) into the concrete. 
Corrosion by-products occupy more volume that the original concrete and rebar creating expansionary 
pressure in the concrete which in turn causes cracking, delamination and spalling of concrete depending 
on the character of the structure (Sensors & Software, 2013). 
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The propagation speed of GPR signals correlates directly with water content, and signal attenuation is 
directly influenced by water salinity. By analyzing the GPR response from localized targets embedded in 
concrete (rebar, post-tension cables, or similar items), estimates of velocity and attenuation can be 
derived. GPR estimations of velocity, depth and attenuation are used to form a logarithmic deterioration 
indication created for each target. Measuring with GPR over bridge structures and analyzing many 
targets provides means of creating bridge deck signal amplitude attenuation index maps.  

Steel reinforcing bar perpendicular to the line direction produce a characteristic scattering hyperbola in 
the GPR cross-section. Lower amplitudes are indicative of higher deterioration. The reflection amplitude 
is controlled by the properties of the concrete and of the rebar. Increased attenuation in the concrete 
related to higher chloride content and/or moisture, result in greater signal loss between the surface and 
rebar resulting in lower amplitudes. The higher chloride and moisture zones are indicative of probable 
areas of current or incipient delamination induced by rebar corrosion processes (Sensors & Software, 
2013). 

The rebar reflection amplitude data are presented in decibels (dB) of attenuation relative to the 
reference amplitude, defined as the median of the top 10% of the rebar amplitudes. The reference 
amplitude is considered to be representative of a minimal deterioration. The computed signal 
attenuation level based on the measured rebar reflection amplitude and reference amplitude is referred 
to as the Signal Amplitude Attenuation Index.  

The methodology for estimating the deterioration index is referred to in ASTM D 6087–08. The ASTM 
standard provides guide on what level of deterioration index (similar to multiVIEW’s Signal Amplitude 
Attenuation Index) is a suitable threshold for indicating the presence of deterioration. Best practice 
suggests that using the initial map result to do confirmatory intrusive sampling at several areas of 
differing deterioration index are the best manner in selecting this threshold.   

Following ASTM D 6087–08, the areas with a Signal Amplitude Attenuation Index above 6-8 dB are 
considered to be potentially deteriorated (ASTM, 2008). When available, other intrusive deterioration 
assessment techniques shall be used to statically correlate and predict the Signal Amplitude Attenuation 
Index threshold value with the actual deterioration level. This analysis assumes that bridge construction 
practices and asphalt overlay are uniform over each bridge.  

3.7 REBAR IDENTIFICATION AND INTERPRETATION 

The Noggin GPR survey data was acquired for estimating the position and depth of rebar mesh. GPR 
measures the travel time of a transmitted pulse to subsurface interfaces and features. To determine 
depths to these interfaces and features it is necessary to determine the velocity of GPR pulses within the 
concrete.  

GPR reflection identification was accomplished by examining the subsurface electromagnetic responses 
such as high amplitude hyperbolic reflections. The GPR lines that run transverse to the structure 
generally provide the best information on the location and depth of the rebar. GPR signal amplitude 
slices at various depths were utilized for enhancing the spatial location and depth of the identified 
reflectors. 
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4 RESULTS 

The raw data and survey results presented as digital plan maps and sections are: 

 GPR Signal Amplitude Attenuation Index colour contoured maps. 

 GPR reflection sections along scanned profile lines.  

Ground penetrating radar survey data and interpretation results are presented in plan maps of GPR 
Signal Amplitude Attenuation Index at scale adequate for the data interpretation and visualization. 
Example of plan maps illustrating the estimated GPR Signal Amplitude Attenuation Index associated with 
each bridge structure are presented in the following sections. The figures in the body of the report are 
scaled to fit the page size. For details on the GPR raw data and scaled interpretation maps refer to the 
digital archive.  

For the Signal Amplitude Attenuation Index colour contoured maps the background GPR response is 
represented by blue to white colours (cool colours); and the anomalous responses are denoted by green 
to red colour contours representing potential deterioration. Example of GPR cross-sections are shown in 
Figure 4-1 to Figure 4-7. The inverted “V” features in the cross-sections are the characteristic scattering 
hyperbolas seen in GPR data for profiles collected perpendicular to long linear features such as rebar 
reinforcement and void tubes.  

Plan map images of the bridge Signal Amplitude Attenuation Index for the bridge deck and abutment 
walls are shown from Figure 4-8 to Figure 4-14. The Signal Amplitude Attenuation contour grid for the 
bridge deck was calculated from the RoadMap measurement points collected on each survey line above 
each of the transverse rebar in the upper rebar mat. Note that the Signal Amplitude Attenuation Index 
was estimated using a Kriging interpolation method based on the locations where rebar amplitudes 
could be measured.  

In the Bridge Deck Condition Survey report for year 2014, MacDonald, 2014 states that the corrosion 
potential readings range from -0.309V to -0.530V with an average reading of -0.438V. Approximately 
93% of the deck riding surface has a 90% probability that corrosion of the reinforcing steel is occurring. 
The remaining 7% of the deck riding surface has uncertain corrosion activity (M. MacDonald. 2014). The 
abutment and wingwalls walls are in fair condition with narrow to medium width stained and unstained 
cracks and light to moderate scaling (M. MacDonald. 2014). 

A Half-Cell Corrosion Potentials contour grid map was created from the data available in the Bridge Deck 
Condition Survey (MacDonald, 2014). The Corrosion Potential grid map and sawn/core sample results 
for the bridge deck were used to predict the Signal Amplitude Attenuation Index threshold value with 
the actual deterioration level. This analysis assumes that bridge construction practices and asphalt 
overlay are uniform over each bridge.  

The compilation map presented on Figure 4-15 indicates that the Half-Cell corrosion potential contour of 
“-0.450” volts correlates with the 6db Signal Amplitude Attenuation Index contour level. The ASTM 
standard also suggests that areas with Signal Amplitude Attenuation Index above 6-8 dB level (red 
colour series) are associated with deterioration. Profile correlation between Half-Cell Corrosion 
Potentials and Signal Amplitude Attenuation Index are shown in Figure 4-17 to Figure 4-20.   

According to “MacDonald, 2014”, the concrete deck was observed at the sawn sample locations and 
found to be in poor condition with apparent defects at all locations. The concrete deck at the sawn 
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sample locations was found to be delaminated, scaled, spalled with some cracks. Excluding “C6”, the 
remaining sawn and core samples are located within 8db contour levels indicating that higher 
deterioration of the bridge deck and abutment walls is expected above 8db contour levels. The Signal 
Amplitude Attenuation Index is represented with contour leveled lines and colour grid on the plan map 
images from Figure 4-8 to Figure 4-14. 

The spatial position and depth estimates of the longitudinal reinforcement and rebar are summarized in 
the Microsoft Excel tables available in the digital archive. Contour grid map of the bridge deck rebar 
depths is presented in Figure 4-16. For details on position and depth estimate of bridge structure 
components refer to the drawings and figures supplied in the digital archive. All plan map images have 
been presented with indicated scale for longitudinal and cross line positioning. 

The GPR SA Index level that represents significant deterioration (ASTM deterioration threshold level) 
was established at 6db for the bridge deck and abutment structures. Areas of the bridge structure with 
an index lower than 6 dB (blue to white colour series) is considered to be not deteriorated.  

The estimated Signal Amplitude Attenuation Index level that represents deterioration is relative for each 
of the analyzed bridge structure. The GPR signal amplitude threshold level depends on the survey grid 
conditions during the data acquisition; therefore the Signal Amplitude Attenuation Index for the bridge 
deck should be estimated from data acquired over clean and dry bridge deck surface. The following 
Table 4 to Table 9 illustrate the GPR Signal Amplitude Attenuation Index summary with percent of area. 

Table 3: Bridge Deck GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent (%) 

16db 30 19 

12db 56 36 

8db (ASTM) 85 54 

6db (ASTM deterioration threshold level) 110 70 

4db 120 76 

2db 138 88 

Total Reflection Points 157 100 

Table 4: Grid1 (East Abutment Wall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db - - 

12db 4 1 

8db (ASTM) 41 12 

6db (ASTM deterioration threshold level) 81 24 

4db 154 46 

2db 250 75 

Total Reflection Points 332 100 
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Table 5: Grid2 (West Abutment Wall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db - - 

12db - - 

8db (ASTM) 25 7 

6db (ASTM deterioration threshold level) 49 15 

4db 147 44 

2db 214 64 

Total Reflection Points 335 100 

Table 6: Grid3 (West Winwall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db - - 

12db - - 

8db (ASTM) 9 18 

6db (ASTM deterioration threshold level) 16 31 

4db 21 41 

2db 34 67 

Total Reflection Points 51 100 

Table 7: Grid4 (West Winwall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db 2 4 

12db 5 9 

8db (ASTM) 11 21 

6db (ASTM amplitude threshold level) 20 38 

4db 31 58 

2db 42 79 

Total Reflection Points 53 100 

Table 8: Grid5 (East Winwall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db 1 2 

12db 3 7 

8db (ASTM) 16 35 

6db (ASTM deterioration threshold level) 21 46 

4db 25 54 

2db 30 65 

Total Reflection Points 46 100 
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Table 9: Grid6 (East Winwall) GPR SA Index Summary Table  

Threshold Level (dB) Number of Points Percent 

16db 1 2 

12db 5 12 

8db (ASTM) 12 29 

6db (ASTM deterioration threshold level) 18 43 

4db 20 48 

2db 30 71 

Total Reflection Points 42 100 
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The GPR survey interpretation results are presented digitally in scaled geo-referenced map drawings as 
follow: 

 …\GEO\Maps\DWG-01 Bridge Deck SA Attenuation Index.  

 …\GEO\Maps\DWG-02 East Abutment Wall SA Attenuation Index. 

 …\GEO\Maps\DWG-03 East Wingwalls SA Attenuation Index. 

 …\GEO\Maps\ DWG-04 West Abutment Wall SA Attenuation Index. 

 …\GEO\Maps\ DWG-05 West Wingwalls SA Attenuation Index. 

 
 Figure 4-1: Example of Interpreted Bridge Deck GPR Cross-sections 

 
Figure 4-2: Example of GPR Cross-section on the East Abutment Wall- Grid 1  

 
Figure 4-3: Example of GPR Cross-section on the East (Southeast) Winwall – Grid 5 
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Figure 4-4: Example of GPR Cross-section on the East (Northwest) Winwall – Grid 6 

 
Figure 4-5: Example of GPR Cross-section on the West Abutment Wall - Grid 2 

 
Figure 4-6: Example of GPR Cross-section on the West (Southeast) Winwall – Grid 3 

 
Figure 4-7: Example of GPR Cross-section on the West (Northwest) Winwall – Grid 4 
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Figure 4-8: Bridge Deck GPR SA Index with Corrosion Potential Contours Overlay  
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Figure 4-9: East Abutment Wall Signal Amplitude Attenuation Index  
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Figure 4-10: East (Southeast) Winwall Signal Amplitude Attenuation Index  



Abutment Walls Condition Assessment 
 Country Rd 46 approximately 1.2 km east of CR 47, Havelock, Ontario 

Ainley Graham & Associates Limited 

CONTRACT REF: 28665 
 

 
February 28, 2015 

Results  - 27 - 

 
Figure 4-11: East (Northwest) Winwall Signal Amplitude Attenuation Index  
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Figure 4-12: West Abutment Wall Signal Amplitude Attenuation Index  
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Figure 4-13: West (Southeast) Winwall Signal Amplitude Attenuation Index  
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Figure 4-14: West (Northwest) Winwall Signal Amplitude Attenuation Index 
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Figure 4-15: Bridge Deck Corrosion Potential Grid with GPR SA Index Contours Overlay  
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Figure 4-16: Bridge Deck Rebar Depth Contour Grid Map   
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Figure 4-17: Profile E – Half-Cell Corrosion Potential vs GPR SA Index  
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Figure 4-18: Profile D – Half-Cell Corrosion Potential vs GPR SA Index  
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Figure 4-19: Profile C – Half-Cell Corrosion Potential vs GPR SA Index  
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Figure 4-20: Profile B – Half-Cell Corrosion Potential vs GPR SA Index  
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5 CONCLUSION AND RECOMMENDATIONS 

RoadMap and Noggin GPR data acquisition and analysis was conducted over the bridge structure 
located at Country Rd 46 approximately 1.2 km east of CR 47, Havelock, Ontario for condition 
assessment and structure imaging.    

The RoadMap GPR data was useful for evaluating the condition of the concrete bridge decks using the 
ASTM D 6087–08 standards. Potential deck and abutment wall deterioration was inferred based on the 
GPR Signal Amplitude Attenuation estimation using multiVIEW processing platforms and methodology. 
The relative attenuation of the GPR electromagnetic signal over the rebar mesh was used for estimating 
the deterioration over the analysed structure. The Noggin GPR data conducted over the abutment 
winwalls served for imaging the position and depth of reinforcement and longitudinal rebar.  

Low amplitude of the GPR signal amplitude and high Signal Amplitude Attenuation Index are indicative 
of higher deterioration potentially related to chloride and moisture content, delamination and rebar 
corrosion. The inferred deteriorated areas and structure interpretation presented in this assessment 
report will assist the bridge engineer to effectively conduct rehabilitation and maintenance activities 
over the analysed grids.  

The following summarises the GPR survey results: 

 6db SA Index contour level (and higher) represents significant deterioration (ASTM deterioration 
threshold level) of the bridge deck and abutment structures. The 8db contour indicates high 
deterioration level. 

 Areas of the bridge structure with an index lower than 6 dB (blue to white colour series) is 
considered to be not deteriorated. 

 The estimated Signal Amplitude Attenuation Index threshold level depends on the survey grid 
conditions during the data acquisition; therefore deterioration of the bridge deck should be 
estimated from data acquired over clean and dry deck surface. 

 The percentage of the scanned surfaces with SA Index above 6db, potentially related to 
deterioration are: 

o Bridge Deck = 70%. 
o Grid1 (East Abutment Wall) = 24%. 
o Grid2 (West Abutment Wall) = 15%. 
o Grid3 (West Winwall) = 31%. 
o Grid4 (West Winwall) = 38%. 
o Grid5 (East Winwall) = 46%. 
o Grid6 (East Winwall) = 43%. 

Further analysis of the data collected in context with all available information, structural documents and 
results from other exploration techniques should be consulted in order to corroborate the 
interpretation (position and depth estimate) of the bridge deck structure components and structure 
deterioration degree presented in this assessment report.  

When physically locating the interpreted GPR responses over the bridge structure for testing, coring or 
repair it is recommended to properly correlate the referenced grid stations marked-up over the scanned 
grids with the stations presented on the digital maps. Additional information regarding advantages and 
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limitations of this geophysical technique is provided in Appendix A: Terms and Conditions for Ground 
Penetrating Radar Survey. 

 

Respectfully Submitted, 

 

 

         

Evelio Martinez, M.Sc., P.Geo 

multiVIEW Locates Inc.        
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APPENDIX A: TERMS AND CONDITIONS FOR GROUND PENETRATING RADAR SURVEY 

Data Presentation  

1. The Ground Penetrating Radar (“GPR”) data were acquired at the station spacing and on the 
date as defined in the letter report attached to the original copy of this document. 

2. If an interpretation is presented on site, paint marks and a sketch will be provided. 
3. GPR data is presented in a profile format along a survey line, displayed from left to right.  The 

GPR data is a representative image of the GPR signal amplitude and is not an accurate image of 
the subsurface.   

4. GPR data recorded on site is re-examined after the completion of the survey and the 
interpretation is outlined in the letter report. 

Technical Limitations 

The interpretation of the geophysical data obtained during this investigation is intended for the 
guidance of the environmental engineer/excavation contractor only.  Should this interpretation of the 
data be used during any subsequent programs, the user must be aware of the following interpretive 
restrictions: 

1. The Client acknowledges that the laws of fundamental physics apply and do not enable 
multiVIEW Locates Inc. (multiVIEW) locating equipment to detect all utilities, objects, features 
and structures or to provide all coordinates of the position thereof.  Pipe, cable, conduit, 
utilities, objects, features or structures which are not detectable (i.e. not “Locatable”) because 
of the laws of fundamental physics cannot be located by multiVIEW and are not the subject of 
the provision of the “Service” pursuant to this contract. 

2. The “Service” provided to this contract is the location, laterally and longitudinally, of utilities, 
objects, features or structures and the subsequent marking of the site according to standard 
subsurface utility locating industry practice.  The depth and/or size of pipe, cable, conduits, 
utilities, objects, features and structures is recorded only if the client has requested prior to the 
start of the survey. 

3. A ‘detectable feature’ defined by this investigation may consist of a cable, wire, pipe, conduit, 
structure or other object contained within the subsurface.  Differentiation between these types 
of features is not promised nor guaranteed.  A feature is only detectable if the subsurface allows 
the GPR signal to propagate deep enough to define the feature.  GPR penetration into the 
subsurface varies depending upon the subsurface conditions and is not controlled by the radar 
equipment or the technician’s ability.   Limited penetration is caused by snow, dissolved solids, 
moisture, voids and features having a significant electromagnetic variance. 

4. Accuracy of inferred buried detectable features will vary due to subsurface soil conditions and 
surface conditions (i.e. loose dirt, ice, snow, tall grass and water.) 

5. multiVIEW Locates Inc. is not liable for damages, if any, resulting from physical exposure of any 
‘detectable feature’ by the Client, or their representatives, or their sub-contractors, or any other 
person, or corporation, based on the information provided. 

6. Areas considered to be inaccessible (an “Inaccessible Area”) for the Service include, but are not 
limited to, the following: those of physically restricted access; those covered by a structure or 
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object (i.e. building walls, vehicles, equipment, debris, stockpiles of material or snow, etc.); 
those covered by open water; those covered by woods or vegetation too thick to permit easy 
walking; those with surface terrain slopes steeper than 1:3; and, those where the safety of the 
operator is jeopardized (i.e. unstable footing, environmental hazards, uncontrolled roads, etc.).  
The judgment of the multiVIEW operator will prevail on accessibility decisions.  

7. It is the responsibility of the Client to provide direct and simple access free from surface objects 
to any and all survey areas.  multiVIEW accepts no responsibility for surveying in any areas 
where the client does not provide access and/or appropriate workplace safety measures.   Areas 
considered to be inaccessible for scanning and marking, aside from restricted access, include the 
following: covered or within 80cm of a structure or object (i.e. walls, vehicles, equipment, 
debris, stockpiles of material, etc.). 

Limits on multiVIEW Liability 

1. Any information provided by multiVIEW regarding the location of underground utilities by a GPR 
survey does not substitute for a full private utility locate performed by multiVIEW Locates Inc. 
and an authorized location by the owners of the underground facilities.  The Service is provided 
to assist with excavation planning only.  The Client is always responsible for obtaining 
sanctioned locates from the owners of underground plant such as hydroelectric, natural gas, 
telecommunications, cable TV, fibre-optics, water, sewer, oil, steam, etc.  The Client must 
contact the utility owners directly, or their call-centre, to facilitate these locates. 

2. multiVIEW's marking of underground features is only for the convenience of the Client, and this 
does not relieve the Client, or any other person, or corporation, from liability for damages for 
personal injury including death, or for property damage or liability caused to or from any 
underground utility, within the area on the property where the underground utility and/or 
clearance was marked, or any other property, by reason of the Client, its representatives, or any 
other person, or corporation having relied upon the surface marking provided by multiVIEW. 

3. multiVIEW is not liable for damages resulting from physical exposure of any underground 
features by the Client, its representatives, their sub-contractors or any other person or 
corporation. 

4. The Service completed by multiVIEW is based on information provided by the Client at or prior 
to the earlier of the time when the Service is described in this contract or the performance of 
the Service. The Service provided by multiVIEW regarding the location of any underground 
utility, object or structure, is on a best effort and best practices basis. 

5. A re-mark of surficial markings placed on the site by multiVIEW must be obtained prior to any 
excavation if: 
a. markings become unclear, disappear, are disturbed or displaced; 
b. the sketch and site markings do not coincide; 
c. the work location has changed; 
d. if anything occurs which may indicate that a new or better or different locate service is 

needed. 
6. If the Client excavates outside the limit of the survey area or any of the circumstances identified 

in Section B.6, multiVIEW accepts no responsibility. 
7. The Client warrants that multiVIEW Locates Inc. is not liable for any claims for damages to any 

underground plant where multiVIEW Locates Inc. was not notified of such damage within a 
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reasonable time such that multiVIEW Locates Inc. can complete a damage investigation to 
physically view any such damaged underground plant whether or not any such damage may be 
attributed to errors or omissions committed by multiVIEW Locates Inc. in performing this work. 

8. multiVIEW shall not be liable for any amount in excess of the fees paid by the Client to 
multiVIEW for the Service on account of any loss, injury, death or damage whether resulting 
directly or indirectly to a person or property irrespective of the cause or origin of such loss, 
injury, death or damage including, without limitation, loss, injury, death or damage attributable 
to the negligence of multiVIEW, its employees and agents in the performance or non-
performance of the Service. 
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APPENDIX B: INSTRUMENT SPECIFICATIONS 

GPR Instrumentation 
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APPENDIX C: GROUND PENETRATING RADAR THEORY AND APPLICATION  

Ground Penetrating Radar (GPR) is the general term applied to techniques which employ radio waves, 
typically in the 1 to 1000 MHz frequency range, to map structures and features buried in the ground (or 
in man-made structures). Historically, GPR was primarily focused on mapping structures in the ground; 
more recently GPR has been used in non-destructive testing of non-metallic structures. 

The concept of applying radio waves to probe the internal structure of the ground is not new. Without 
doubt the most successful early work in this area was the use of radio echo sounders to map the 
thickness of ice sheets in the Arctic and Antarctic and sound the thickness of glaciers. Work with GPR in 
non-ice environments started in the early 1970s. Early work focused on permafrost soil applications. 
 
GPR applications are limited only by the imagination and availability of suitable instrumentation. These 
days, GPR is being used in many different areas including locating buried utilities, mine site evaluation, 
forensic investigations, archaeological digs, searching for buried landmines and unexploded ordnance, 
and measuring snow and ice thickness and quality for ski slope management and avalanche prediction, 
to name a few. 

Signal propagation* 

The strong relationship between the physical properties of materials (including water) and their 
electromagnetic properties enables the identification of physical structures in the subsurface using 
electrical methods (Davis & Annan, 1989; Dallimore & Davis, 1987; Delaney & Arcone, 1982; Scott et al., 
1978).  

Most geologic materials (in bulk form) are considered as semi-conductors, or dielectrics, thus they can 
be characterized by three electromagnetic properties: electrical conductivity, electric permittivity, and 
magnetic permeability. The electrical conductivity of a material is a measure of its ability to transmit a 
DC current and is inversely proportional to the voltage drop experienced across a given distance for a 
given DC current.  

Magnetic permeability is defined as the ratio of the magnetic flux induction to the magnetizing force. 
The magnetic susceptibility of a material is a function of the permeability. Electrical permittivity is the 
ratio of the capacitance of an electrical condenser filled with a dielectric to the capacitance of the same 
condenser when evacuated. The movement of electromagnetic energy within the subsurface is 
governed by the propagation constant of the material it travels through. 

Signal reflection* 

Ground penetrating radar principles are similar to those of reflection seismic, in that a pulse of energy is 
sent into the subsurface, and a portion of it is reflected back to the surface by interfaces between 
different materials. In contrast to seismic, GPR energy is electromagnetic, not vibrational, and the 
interfaces are dielectric, not sonic velocity interfaces. In water, the energy is transmitted with a near 
radial geometry (Davis & Annan, 1989). These results in several simple ray paths which the energy tends 
to follow, travelling between the transmitter and the receiver.  
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After the transmitter has emitted a signal, the first energy to arrive at the receiver is the direct air wave. 
This is the first because it travels directly from the transmitter to the receiver, through the air (at near 
the speed of light). As the travel time of the direct air wave is easily calculated and stays relatively 
constant, its arrival time is often used as a marker for static correction. The next return is the direct 
ground wave. It travels directly from the transmitter to the receiver through the top skin of the 
subsurface. The next returns are the reflections from the dielectric interfaces. They arrive in order of 
their depth (top first). The radar waves may also be refracted; however wide-angle reflection and 
refraction soundings have shown that refracted returns are not usually generated in normal profiling 
mode (Arcone & Delaney 1982). Due to the complexity of refracted radar waves, detailed analysis has 
yet to been done on refracted waves as it has in refraction seismic. 

The three variables that affect the strength and arrival time of returns are: the strength of the 
reflections, the propagation velocity of the radar waves, and the rate of attenuation of the signal. Just as 
light is reflected from an interface between two substances with different refractive indexes, a portion 
of the energy in a radar energy pulse is reflected from an interface between two materials with different 
dielectric constants. 

Depth of penetration* 

The depth to which GPR can image below the surface is dependent on three main factors: 

1. the number of interfaces that generate reflections and the dielectric contrast at each interface, 
2. the rate at which the signal is attenuated as it travels through the subsurface, and  
3. the centre frequency of the antennas. As the GPR pulse arrives at each interface, a portion of it 

is returned to the surface and the rest continues into the next layer.  
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As the number of interfaces increases, the proportion of energy that propagates to depth is reduced. In 
addition, the greater proportion of energy that is reflected back to the surface at each interface, the less 
energy that is available to propagate deeper into the ground. 

The conductivity of the material that a GPR signal is travelling through has a major influence on the 
depth to which the signal will penetrate. As the conductivity increases, the material acts more like a 
conductor than a semi-conductor. The conductive currents in a material are an energy dissipating 
mechanism for an EM field. In this case, energy is irreversibly extracted from the EM field and 
transferred to the medium it is in.  
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The frequency used is also of importance since the resolution of the system and the rate of signal 
attenuation is proportional to the frequency (Fig. 8) of the GPR system. With lower frequencies, the 
wavelength is longer and as a result there is less attenuation due to conductive losses and less scattering 
from the chaotic reflections from small clutter. The main disadvantage of using very low frequencies is 
that the resolution decreases, such that the thickness of small layers can no longer be measured and 
small objects are not detected. 

A practical consideration is that, as the frequency decreases, the length of the antennas increase in size 
and become more difficult to work with. In fresh-water lakes it is reasonable to expect a depth of 
penetration of 20–30m and then a propagation of several metres into the subbottom, depending on the 
material type (Sellman et al., 1992; Moorman & Michel 1997). 

Feature detection and resolution* 

The three main factors that determine where an object or a thin layer of material will be detected are 
the size of the object or layer thickness, the frequency of the GPR system, and the propagation velocity 
of the medium. Higher frequency antennas generate shorter waves and thus have finer resolution and 
can detect smaller objects. The propagation velocity of the medium is important because the size of the 
wavelet in the subsurface is not only determined by the frequency of the antenna that created it, but 
also the velocity at which it propagates through the subsurface. If a pulse is forced to slow down in a 
medium with a slower propagation velocity (e.g., water), the pulse is compressed to accommodate the 
slower velocity. 

The precise vertical resolution can be determined by surveying two reflectors that intersect at a gentle 
angle (Sheriff, 1985), however wave theory suggests that the greatest vertical resolution that can be 
expected is 1/4 of the size of a wavelet (Sheriff & Geldart, 1982). The size of the wavelets that are 
recorded on a GPR profile is a function of the pulse width of the original transmitted pulse. The pulse 
width produced by the 100MHz and 50MHz antennae and the resultant maximum theoretical resolution 
in various geologic materials is displayed in the following table. 

 

The horizontal resolution is a function of the spacing between traces and the footprint of the radar 
pulse. The wavelength, radiation pattern and, water depth determine the size of the footprint. For 
common dipole antennas, Annan (1992) provides a way to estimate the footprint using: 
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Where A is the long axis diameter of the oval footprint, d is the distance (or depth), and κ is the 
dielectric constant of the medium (80 for water). The short axis of the oval footprint is roughly half the 
length of the long axis. For example, at a depth of 20 m, in water, the effective footprint of a 50MHz 
pulse has a mean diameter of approximately 10 m. This is a little smaller than the footprint of an 
acoustic subbottom profiler (Sellmann et al., 1992). 

Survey design-system parameters* 

Most of the GPR systems currently on the market allow for the adjustment of many of the system 
parameters enabling the optimization of the system for the specific survey environment.  

The main system parameters that can be adjusted include: operating frequency, time window, sampling 
interval, stacking, antenna spacing, antenna orientation. The frequency of antennas chosen influence 
the exploration depth that is possible, the resolution of the data, and the amount of clutter that is 
present on the profiles. As the frequency is lowered, the depth of penetration is increased and the 
amount of clutter present of the profiles decreases; however, the ability to detect and resolve smaller 
objects decreases. 

Survey design-profile parameters* 

The profile parameters that need to be taken into consideration when designing a GPR survey include 
station spacing along the survey profile, spacing between profiles, and the type of survey grid desired. 
Ensuring that the station spacing is close to enable interpretation of the profile is very important when 
designing a survey. Station spacing is a function of the frequency used, the dielectric constant of the 
material, and the complexity of the subsurface. The profiles should be close enough that the footprint of 
the GPR overlaps from one profile to the next. 

Data processing and interpretation* 

Compared to seismic data, relatively little processing is generally done to GPR data. A gain function is 
usually applied to the data to emphasize the weaker returns. There are a number of gain functions that 
can be applied depending of the data quality and the profile elements that you want to emphasize (e.g., 
automatic gain control (AGC), spherical and exponentially compensation (SEC) gain, user defined gain 
function). An example of the effects of different gain functions are displayed in Moorman & Michel 
(1997). 

Temporal filtering involves filtering along the time axis of each trace. This can involve high-pass, low-
pass filters or frequency filters such as Fourier analysis. These filters involve reduction or elimination of 
certain unwanted returns along each trace. For example by running mean along each trace, high 
frequency noise can be reduced (see Moorman & Michel, 1997). 

As with temporal filtering, spatial filtering is employed to remove unwanted spatial variations. One 
technique is to perform a running mean of data points at the same time across traces. This type of trace 
to trace running mean is used to emphasize horizontal reflections while de-emphasizing sloping returns. 
Other types of spatial filters can be applied to emphasize sloping reflections such as trace-to-trace 
differential filters. 
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There are also a number of more advanced filtering techniques such as migration that are occasionally 
employed to solve a specific problem with the data set. However, these more complicated filtering 
techniques are generally too time consuming to be regularly applied to all data sets. 

Feature identification* 

Feature identification is primarily accomplished by examining the reflection characteristics (e.g., 
continuous line, hyperbola, or multiple discontinuous chaotic reflections). By comparing the reflection 
character to known examples, one can construct a radar stratigraphic facies interpretation of the data. 
Radar stratigraphic examples have been published from a few environments to date (e.g., Beres&Haeni, 
1991; van Heteren et al., 1994; Smith & Jol, 1997). 

In some applications by studying the pulse polarity you can determine relative magnitude of the 
dielectric constant on either side of an interface (Arcone et al., 1995; Moorman & Michel, in press). 
However, this probably has limited use in studying lake basin sediments. 

Along with identifying features of interest, the interpreter must be alert to the potential for the 
incorporation of unwanted returns into the GPR profile. Because the energy is being radially emitted 
from the antenna, in areas of very uneven topography there is the potential to recording a reflection 
from a feature that is not beneath the antennas, but off to the side or even nearby on the surface. These 
are called offline reflections. This is most evident when the profile is parallel to a very steep lake bottom 

slope (i.e., greater than 45◦). When the slope is greater than 45◦, reflections will not be directed back to 
the receiver, but off to the side. Similarly, if the profile runs near to a steep slope, unwanted offline 
reflections may be recorded from the slope off to the side.  

Applications* 

Since the early work of Annan & Davis (1977) and Kovacs (1978), it has been apparent that GPR is an 
effective tool for mapping the depth of fresh water lakes. Using a 120MHz system, Trumen et al. (1991) 
found that water depth in a reservoir could be mapped with confidence. When the GPR profiles were 
correlated to measured depths, an R2 value was calculated to be 0.989. Kovacs (1991) showed that GPR 
was more effective at mapping bathymetry than sonar when the water depth was shallow and when the 
weed concentration is high. Sellman et al. (1992) & Delaney et al. (1992) demonstrated that 100MHz 
GPR has a resolution similar to a 7 kHz acoustic survey for measuring water depth, and that the GPR was 
far superior for imaging the bedding structure. Using 50MHz antennas, up to 30m of water can be 
mapped, with up to 7m of penetration into the bed (Sellman et al., 1992). 

A number of authors have reported mapping the distribution and thickness of lacustrine sediments 
(Delaney et al. 1992; Moorman & Michel, 1997). Smith & Jol have under taken extensive work on 
mapping the structure of modern and ancient deltaic deposits (e.g., Jol & Smith, 1991, 1992; Smith & Jol, 
1997). Lowe (1985) reported being able to discern multiple layers of lacustrine sediments and tephra up 
to 10m depth. 

Various trials have been undertaken showing the capabilities of GPR for mapping the thickness and 
stratigraphy of organic deposits in ponds and bogs (Worsfold et al., 1986; Warner et al., 1990; Hanninen, 
1992; Doolittle et al., 1992; Mellett, 1995).  

Depending on how many the physical properties vary with depth, GPR results varied from just detecting 
the bottom of the peat to differentiating the actual peat stratigraphy. As ice enables radar pulses to 
propagate with little attenuation, GPR has been shown effective for imaging the thickness of lake, sea 
and river ice (Arcone et al., 1997; Kovacs, 1978; Kovacs & Morey, 1979, 1985, 1992). As the dielectric 
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contrast between ice and water is much greater than that of ice and air, O’Niell &Arcone (1991) found 
that lake ice thickness could be detected from a helicopter.A number of technical issues complicate the 
collection of good quality data, however, in some situations, it is feasible. 

(*information captured from Brian J. Moorman, Ground-Penetrating Radar Applications, In Paleolimnology, 2001) 
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1.0 INTRODUCTION 

This report presents the results of a geotechnical investigation performed for the proposed 

replacement of the North River Bridge located on County Road 46, within the Township of 

Havelock-Belmont-Methuen, Ontario.  Geo-Logic (member of Inspec-Sol Inc.) was retained by 

Peterborough County (the Client), to complete this geotechnical investigation.  The work 

conducted for this investigation was carried out under the authorization of Mr. Peter Nielsen, 

representing the Client, in accordance with our proposal (PG-2849) dated October 15, 2014. 

 

Based on the information provided by the Client it is Geo-Logic’s understanding that the project 

shall include the replacement of the North River Bridge with a structure with a similar span. 

 

2.0 PURPOSE AND SCOPE 

The purpose of this geotechnical investigation is to define the subsurface soil and groundwater 

conditions at the project site, and to develop geotechnical recommendations regarding earthwork 

construction, reuse of existing soils as backfill materials, dewatering and drainage, lateral earth 

pressures, approach construction and bridge foundation design.  Please note that the contents of 

this report must in no way be construed as an opinion of this site’s chemical or environmental 

status. 

 

The following scope of work was performed in order to accomplish the foregoing purposes. 

 

1. Underground services were cleared prior to drilling.  The boreholes were located as shown 
on the attached Test Hole Location Plan (Plate 1). 
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2. As requested or otherwise authorized by the Client, the subsurface condition were explored 
by advancing, sampling and logging four (4) boreholes to practical refusal.  Three (3) metres 

of diamond coring was conducted in one of the boreholes to confirm bedrock. 

3. Traffic control was provided throughout the fieldwork. 
4. The ground at the boreholes was reinstated as close as possible to its original condition upon 

completion of fieldwork. 

5. Geotechnical analysis of subsurface materials encountered was performed by means of 
laboratory testing to obtain relevant soil physical properties, including grain size and 

moisture content. 

6. Geotechnical engineering analysis of acquired field and laboratory data, and preparation of a 
geotechnical investigation report outlining our findings, conclusions, and recommendations. 

 

3.0 FIELD AND LABORATORY PROCEDURES 

A field investigation was conducted under the supervision of Geo-Logic staff on November 14, 

2014.  The work consisted of subsurface exploration by means of drilling, logging and sampling 

four (4) exploratory boreholes.  All of the boreholes were extended to practical refusal (inferred 

bedrock) at depths ranging from approximately 0.8 to 3.7 metres below existing grade (mbeg).  

In borehole BH-303, three (3) metres of diamond coring was conducted to confirm the presence 

and characteristics of the bedrock.  Detailed logs of the boreholes was maintained, and 

representative samples of the materials encountered in the boreholes were obtained. 

 

The boreholes were advanced using a truck-mounted drill rig equipped with continuous flight 

augers.  Representative, disturbed samples of the strata penetrated by the boreholes were 

obtained using a split-barrel, 50 mm outer-diameter (OD) sampler advanced by a 63.5 kg 

hammer dropping approximately 760 mm.  The results of these standard penetration tests 

(SPT’s) are reported as “N” values on the borehole logs at the corresponding depths.  

Representative, disturbed samples of the strata penetrated were also obtained directly from the 

auger cuttings.  Diamond coring (HQ size) was conducted in one borehole (BH-303) from 

approximately 3.2 to 6.2 mbeg to confirm the presence and characteristics of the bedrock. 

Groundwater observations were taken from the open borehole.  The groundwater data is 

presented on individual log, which is attached as Appendix A. 

 

Soil samples obtained from the borehole were inspected in the field immediately upon retrieval 

for type, texture, colour, and other relevant characteristics.  The borehole was backfilled 

following completion of the fieldwork.  All soil samples were sealed in clean plastic containers 

and all rock core samples were stored in wooden core boxes.  All samples were then transported 

to the Geo-Logic laboratory for further visual-tactile examination, and to select appropriate 

samples for laboratory analysis. 
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Laboratory testing was completed on selected soil samples, and consisted of moisture content 

tests on all recovered samples and gradation analyses on two (2) representative soil samples.  

The analytical results of the moisture content and gradation tests are incorporated into the 

attached log, while the gradation test result is presented graphically in Appendix B. 

 

4.0 SITE LOCATION AND CONDITION 

The bridge to be replaced is located along County Road 46, approximately 1.2 km northeast of 

County Road 47, within the geographic Township of Belmont, in the Township of Havelock-

Belmont-Methuen, County of Peterborough, Ontario.  The existing road has an asphalt road 

surface and road pavement conditions at the time of our fieldwork appeared to be fair to good.  

The surrounding properties are generally residential or undeveloped.  

 

5.0 SUBSURFACE CONDITIONS 

5.1 GENERAL 

Details of the subsurface conditions encountered at the site are presented graphically on the 

borehole logs (Appendix A).  It should be noted that the boundaries between the strata have been 

inferred from the borehole observations and non-continuous samples.  They generally represent a 

transition from one soil type to another, and should not be inferred to represent an exact plane of 

geological change.  Further, conditions may vary between and beyond the boreholes. 

 

Based on the information gathered during this investigation, this site’s subsurface stratigraphy 

generally consists of a surficial layer of asphalt, over fill, over native soils consisting of 

predominantly of silt and sand, underlain by bedrock (confirmed in one borehole).  Groundwater 

seepage and accumulation was observed in one (1) of the boreholes (BH-303) during drilling 

operations at a depth of approximately 2.7 mbeg - approximately the same depth as the adjacent 

river water level. 

 

The following sections describe the major soil strata and subsurface conditions encountered 

during this investigation in more detail. 

 

5.2 ASPHALT 

The existing road had an asphalt road surface.  The asphalt was approximately 125 to 140 mm in 

thickness. 
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5.3 FILL 

Layers of fill were encountered in all of the boreholes immediately beneath the asphalt.  Upper 

layers of fill consisting of granular materials were encountered in all of the boreholes.  This fill 

extended to the depth of practical refusal in borehole BH-304 (approximately 0.8 mbeg) and 

depths ranging from approximately 0.5 to 1.5 mbeg in the remaining boreholes.  The fill 

consisted of brown gravelly sand and/or brown sand with gravel, in a moist, generally compact 

in-situ state. 

 

Lower layers of fill consisting of earth fill (embankment fill) materials were encountered in 

boreholes BH-301 to 303.  This fill extended to depths ranging from approximately 1.5 to 2.3 

mbeg, and consisted predominantly of silty sand to sand, with varying amounts of gravel and 

clay, occasionally with organics, in a moist, compact in-situ state. 

 

Moisture content tests conducted on samples of the fill yielded values ranging from about 3 to 

8 % moisture by weight. 

 

5.4 SANDY SILT 

A layer of sandy silt was encountered in borehole BH-301, at a depth of approximately 1.5 mbeg 

and extended to the depth of practical refusal (approximately 2.9 mbeg).  This soil was generally 

brown in colour, and consisted of sandy silt, with gravel, occasionally with cobbles and boulders, 

in a moist, compact in-situ state. 

 

A moisture content test conducted on a sample of the sandy silt soil yielded a value of 

approximately 10 % moisture by weight. 

 

5.5 SILTY SAND 

A layer of silty sand was encountered in borehole BH-302, at a depth of approximately 2.3 mbeg 

and extended to the depth of practical refusal (approximately 3.7 mbeg).  This soil was generally 

brown in colour, and consisted of silty sand, with gravel, and trace clay, in a moist, loose in-situ 

state. 

 

A moisture content test conducted on a sample of the silty sand soil yielded a value of 

approximately 10 % moisture by weight.  A grain size distribution analysis conducted on a 

sample of the silty sand soil suggests the following composition:  28 % gravel, 48 % sand, and 

24 % silt and clay-sized particles. 
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5.6 SAND 

A layer of sand was encountered in borehole BH-303, at a depth of approximately 2.3 mbeg and 

extended to the depth of practical refusal (approximately 3.2 mbeg).  This soil was generally 

brown to reddish brown in colour, and consisted of sand, with weathered bedrock, in a moist, 

compact in-situ state. 

 

A moisture content test conducted on a sample of the sand yielded a value of approximately 8 % 

moisture by weight. 

 

5.7 PRACTICAL REFUSAL (BEDROCK) 

Practical refusal to further auger advancement was encountered in all the boreholes, at depths 

ranging from approximately 0.8 to 3.7 mbeg.  The depth at which practical refusal was 

encountered was interpreted by Geo-Logic as being the depth of competent bedrock for the 

purpose of logging the test holes.  However, it is noted that bedrock typically exhibits a certain 

degree of weathering and fracturing in its upper zone.  This weathering effect can increase 

significantly in different types of bedrock.  Due to the penetrative nature of advancing boreholes 

with drilling equipment, the test holes may have penetrated partly into the bedrock, (i.e., through 

this upper zone of more fractured / weathered bedrock) before encountering refusal. 

 

Upon encountering practical refusal to further auger advancement, the presence of bedrock was 

confirmed in BH-303 by way of diamond coring in this borehole.  The bedrock core consisted of 

granite.  The Rock Quality Designation (RQD) of the bedrock samples obtained ranged from 

approximately 48 to 52%.  The Total Core Recovery (TCR) of the bedrock ranged from 

approximately 95 to 97% for all samples obtained.  The Fracture Index (fractures per 300 mm), 

ranged from 0 to 10. 

 

5.8 GROUNDWATER 

Groundwater observations and measurements were recorded upon completing the drilling 

operations.  Groundwater seepage and accumulation was observed in one of the boreholes (BH-

303) during drilling operations at a depth of approximately 2.7 mbeg.  It is expected that the 

groundwater levels at this site will approximate the water levels within the open water channel. 

 

It must be noted that groundwater levels are transient and tend to fluctuate with the seasons, 

periods of precipitation, and temperature. 
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6.0 DISCUSSION AND RECOMMENDATIONS 

6.1 GENERAL 

Supporting data upon which our recommendations are based have been presented in the 

foregoing sections of this report.  The following recommendations are governed by the physical 

properties of the subsurface materials that were encountered at the site, and assumes that they are 

representative of the overall site conditions.  It should be noted that these conclusions and 

recommendations are intended for use by the designers only.  Contractors bidding on or 

undertaking any work at the site should examine the factual results of the investigation, satisfy 

themselves as to the adequacy of the information for construction, and make their own 

interpretation of this factual data as it affects their proposed construction techniques, equipment 

capabilities, costs, sequencing, and the like.  Comments, techniques, or recommendations 

pertaining to construction should not be construed as instructions to the contractor. 

 

Based on the information gathered during this investigation, this site’s subsurface stratigraphy 

generally consists of a surficial layer of asphalt, over fill, over native soils consisting 

predominantly of silt and sand, underlain by bedrock (confirmed in one borehole).  Groundwater 

seepage and accumulation was observed in one (1) of the boreholes (BH-303) during drilling 

operations at a depth of approximately 2.7 mbeg (approximately the same depth as the adjacent 

river water level). 

 

Details regarding our conclusions and recommendations are outlined in the following sections. 

 

6.2 EXCAVATION, DEWATERING, AND BACKFILL 

Excavations should be carried out to conform to the manner specified in Ontario Regulation 

213/91 and the Occupational Health and Safety Act and Regulations for Construction Projects 

(OHSA).  All excavations above the water table not exceeding 1.2 m in depth may be 

constructed with vertical, unsupported slopes.  The soils encountered during this investigation 

above the groundwater are classed by OHSA as Type 3.  As such, unsupported walls of 

excavations in this soil must maintain a gradient of 1 horizontal to 1 vertical (1H: 1V) or flatter. 
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Any groundwater infiltration above the water table, if encountered, is expected to be controlled 

by pumping from collection sumps to an acceptable frost-free outlet, within the excavation 

depths anticipated for this project.  Excavations below the water table will require prior 

dewatering/groundwater control, (such as creek diversion, sheet piles, or cofferdam) or will be 

carried out in wet conditions. 

 

It is anticipated that construction will place some soil into suspension into the water flow.  

Adequate protection to prevent any soil entering the waterflow must be undertaken, in 

accordance with any requirements of regulating agencies.  Measures to restrict the movement of 

this material into the water at the culvert location may include (but not necessarily limited to) 

suitable silt curtains constructed to enclose the area of work. 

 

It is expected that some of the existing fill materials may be suitable for reuse as trench and/or 

road subgrade backfill provided such materials are free of organics and at a moisture content that 

will permit adequate compaction.  A final review and approval to reuse any soils should be made 

at the time of construction. 

 

6.3 FOUNDATION DESIGN 

It is recommended that structural loading for the proposed bridge be supported on concrete 

footings, placed directly on the sound bedrock, or on engineered fill placed directly on the sound 

bedrock.  The practical refusal (confirmed as bedrock in one borehole) was encountered at 3.7 

and 3.2 mbeg in BH-302 and 303, respectively.  Alternative foundation solutions may include 

(but not necessarily be limited to) driven piles, augered piles, or helical piers – should the client 

wish to consider such alternative foundation solutions, Geo-Logic should be consulted for 

detailed recommendations regarding such. 

 

For design purposes, it is generally recommended that concrete footing foundations constructed 

on the sound bedrock or engineered fill be proportioned using the following bearing pressures: 

 

Table 1: Bearing Pressures for Footing Design 

Parameter 
Bearing Pressure 

Engineered Fill Sound Bedrock 

 
Factored Bearing Capacity at ULS 200 kPa (4,200 psf) 720 kPa 

(15,000 psf) Bearing Capacity at SLS  120 kPa (2,500 psf) 

 

Engineered fill upon which footings are placed must be at least 300mm in thickness.  The 

following is recommended for the construction of any engineered fill for the footings: 
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1. Remove any and all existing vegetation, topsoil, fill, organics, organic-bearing soils, frozen 
material, debris, and otherwise deleterious materials to the competent, sound bedrock from 

within the area of the proposed engineered fill. 

2. The area of the engineered fill should extend horizontally 1m beyond the outside edge of the 
foundations and then extend downward at a 1:1 slope to the bedrock. 

3. The base of the engineered fill area must be approved by a member of Geo-Logic prior to 
placement of any fill, to ensure that all unsuitable materials have been removed, that the 

materials encountered are similar to those observed, and that the subgrade is suitable for the 

engineered fill. 

4. Place well graded granular fill equivalent to Granular “B” Type I (conforming to OPSS 
1010) or otherwise approved material up to the underside of footings in maximum 300 mm 

lifts, compacted to 100% of its Standard Proctor Maximum Dry Density (SPMDD).  

Engineered fill placed under wet conditions should consist of suitable rock-based fill 

substantially consisting of rock (pieces/particles/fragments), having angular rock particles 

between 19mm and 150mm in diameter, with or without fines.  If there are no fines, such 

rock fill would have to be fully encapsulated with appropriate filter fabric geotextile to 

minimize or eliminate any migration of fines from surrounding soils into the voids present in 

such “clean” rock fill.  A review of any such rock fill material proposed for engineered fill 

should be performed prior to construction commencing, to ensure appropriate measures are 

taken for the material being utilized. 

5. Any frost penetration into the fill material must be removed prior to placing subsequent lifts 
of fill, or reviewed by Geo-Logic and dealt with accordingly. 

6. Full time testing and inspection of the engineered fill will be required, to ensure compliance 
with material and compaction specifications. 

 

Prior to forming, all foundation excavations must be inspected and approved by a member of 

Geo-Logic  This will ensure that the foundation bearing material has been prepared properly at 

the foundation subgrade level and that the soils exposed are similar to those encountered during 

this investigation.  Under no circumstances should the foundations be placed directly on organic 

materials, loose, frozen subgrade, construction debris, or within ponded water. 

 

For foundations constructed in accordance with the foregoing manner, total and differential 

settlements are estimated to be less than 25 mm. 
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6.4 ABUTMENTS 

We recommend that a free draining non-frost susceptible granular material such as Granular “B” 

Type I, in accordance with OPSS Form 1010 (and having maximum aggregate diameter of 

100mm) be provided as backfill to the abutments.  The backfill should be placed in lifts not 

exceeding 200mm before compaction, and compacted to 98 % of its SPMDD.  The backfill 

should extend horizontally from the back of the abutment for a minimum distance of 1.5m.  

Provisions for drainage of the backfill should be implemented. 

 

With positive drainage behind the abutments, and using Granular B Type I, the following lateral 

earth pressure parameters are recommended for design purposes: 

 

Compacted Granular “B” Type I: 

• Internal Friction Angle (Ø) = 30° 

• Active Earth Pressure Coefficient (Ka) = 0.33 

• Coefficient Earth Pressure at Rest (Ko) = 0.50 

• Coefficient of Active Earth Pressure including compaction (Kb) = 0.41 

• Coefficient of Earth Pressure at Rest including compaction (Koc) = 0.57 

• Assumed unit weight 21 kN/m
3 
 

 

Scour protection measures should be confirmed using the Canadian Bridge Design Code once 

the location-specific hydraulic factors can be determined. 

 

6.5 ROADWAY RECONSTRUCTION (APPROACHES) 

The rebuilt pavement structure should match (as a minimum) the existing, adjacent granular 

depths, and utilize appropriate frost tapers (see OPSD 803.030 or 803.031).  For design purposes, 

the reconstructed roadway may consist of the following minimum pavement structure: 

 

Table 2: Pavement Structure 

Profile Material Thickness (mm) Conforming to OPSS Form 

Asphalt Surface H.L. 3 40 

1150 
Asphalt Base H.L. 8 

40 

50 

Granular Base Granular “A” 150 
1010 

Granular Subbase Granular “B” Type I  300 
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It is recommended that all granular fill material be placed in uniform lifts not exceeding 200mm 

in thickness before compaction.  It is suggested that all granular material used as fill should have 

an in-situ moisture content within 2 % of their optimum moisture content.  All granular materials 

should be compacted to 100 % of their SPMDD.  Granular materials should consist of Granular 

“A” and “B” conforming to the requirements of OPSS Form 1010 or equivalent. 

 

6.6 GENERAL RECOMMENDATIONS 

6.6.1 Test Pits During Tendering 

It is strongly recommended that test pits be dug at representative locations of this site during the 

tendering phase, with mandatory attendance of interested contractors.  This will allow them to 

make their own assessments of the groundwater and soil conditions at the site and how these will 

affect their proposed construction methods, techniques and schedules. 

 

6.6.2 Sensitivity of Subsoil 

The subsoils encountered are susceptible to strength loss or deformation if saturated or disturbed 

by construction traffic.  Therefore, care must be taken to protect exposed soil subgrade from 

excess moisture and from construction traffic. 

 

6.6.3 Winter Construction 

The subsoils encountered across the site are frost-susceptible and freezing conditions could cause 

problems to the structure.  As preventive measures, it is recommended that during winter 

construction, exposed surfaces intended to support foundations must be protected against freezing 

by means of loose straw and tarpaulins, heating, etc. 

 

6.7 DESIGN REVIEW & INSPECTION 

Due to the preliminary nature of the design details at the time of this report, it is recommended 

that Geo-Logic be allowed to review the bridge design prior to its finalization.  In addition, we 

strongly recommend that our firm be retained to review the foundation design and grading 

proposals when they are available. 

 

Geotechnical inspection and review of foundation excavations and compaction procedures must 

be carried out to ensure compliance with our recommendations. 
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STATEMENT OF LIMITATIONS 

 

This report is intended solely for Peterborough County and other parties explicitly identified in the report 

and is prohibited for use by others without Geo-Logic’s prior written consent.  This report is considered 

Geo-Logic’s professional work product and shall remain the sole property of Geo-Logic.  Any 

unauthorized reuse, redistribution of or reliance on the report shall be at the Client and recipient’s sole 

risk, without liability to Geo-Logic.  Client shall defend, indemnify and hold Geo-Logic harmless from 

any liability arising from or related to Client’s unauthorized distribution of the report.  No portion of this 

report may be used as a separate entity; it is to be read in its entirety and shall include all supporting 

drawings and appendices. 

 

The recommendations made in this report are in accordance with our present understanding of the project, 

the current site use, ground surface elevations and conditions, and are based on the work scope approved 

by the Client and described in the report.  The services were performed in a manner consistent with that 

level of care and skill ordinarily exercised by members of geotechnical engineering professions currently 

practicing under similar conditions in the same locality.  No other representations, and no warranties or 

representations of any kind, either expressed or implied, are made.  Any use which a third party makes of 

this report, or any reliance on or decisions to be made based on it, are the responsibility of such third 

parties. 

 

All details of design and construction are rarely known at the time of completion of a geotechnical study. 

The recommendations and comments made in the study report are based on our subsurface investigation 

and resulting understanding of the project, as defined at the time of the study. We should be retained to 

review our recommendations when the drawings and specifications are complete.  Without this review, 

Geo-Logic will not be liable for any misunderstanding of our recommendations or their application and 

adaptation into the final design. 

 

By issuing this report, Geo-Logic is the geotechnical engineer of record.  It is recommended that Geo-

Logic be retained during construction of all foundations and during earthwork operations to confirm the 

conditions of the subsoil are actually similar to those observed during our study.  The intent of this 

requirement is to verify that conditions encountered during construction are consistent with the findings in 

the report and that inherent knowledge developed as part of our study is correctly carried forward to the 

construction phases. 

 

It is important to emphasize that a soil investigation is, in fact, a random sampling of a site and the 

comments included in this report are based on the results obtained at the four (4) borehole locations only.  

The subsurface conditions confirmed at the 4 borehole locations may vary at other locations.  The 

subsurface conditions can also be significantly modified by construction activities on site (ex. excavation, 

dewatering and drainage, blasting, pile driving, etc.).  These conditions can also be modified by exposure 

of soils or bedrock to humidity, dry periods or frost.  Soil and groundwater conditions between and 

beyond the test locations may differ both horizontally and vertically from those encountered at the test 

locations and conditions may become apparent during construction which could not be detected or 

anticipated at the time of our investigation.  Should any conditions at the site be encountered which differ 

from those found at the test locations, we request that we be notified immediately in order to permit a 

reassessment of our recommendations.  If changed conditions are identified during construction, no 

matter how minor, the recommendations in this report shall be considered invalid until sufficient review 

and written assessment of said conditions by Geo-Logic is completed. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ENCLOSURES 



 

GEOTECHNICAL INVESTIGATION

NORTH RIVER BRIDGE

COUNTY ROAD 46

HAVELOCK-BELMONT-METHUEN, ONTARIO

PETERBOROUGH, ON K9J 6X7

TEST HOLE LOCATION PLAN

(705) 749-3317   FAX (705) 749-9248  WEB: www.geo-logic.ca

JOB NUMBER: G030318A1

DRAWING NUMBER: PLATE 1

DATE: JANUARY, 2015

SCALE: AS SHOWN

347 PIDO ROAD, UNIT 29

Source: Portions of plan prepared by J. B. Fleguel Surveryors as drawing entitled "Topographic Detail of Part of Lots 23, Concessions 8, Geographic 

Township of Belmont, Township of Havelock-Belmont-Methuen, County of Peterbrough" dated November 28, 2014, and provided by the County
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APPENDIX A 

 

BOREHOLE LOGS 
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ASPHALT (125 mm)
FILL - Brown Gravelly
Sand, moist, compact
Brown Sand, with Gravel,
moist, compact

Brown to grey Silty Sand,
with Gravel and Clay, moist,
compact
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Clay, occasionally with
weathered rock, moist,
loose
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ASPHALT (125 mm)
FILL - Brown Gravelly
Sand, moist, compact
Brown to grey Silty Sand,
with Gravel and Clay,
occasional ORGANICS,
moist, compact

SAND - Brown to reddish
brown Sand, with
weathered bedrock, moist,
compact

BEDROCK - Granite
RQD = 52%
TCR = 97%
FI = 2,3,10,0,0
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ASPHALT (140 mm)
FILL - Brown Gravelly
Sand, moist, compact
Brown Sand, with Gravel,
moist, compact
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APPENDIX B 

 

LABORATORY DATA 



CLIENT: LAB No.:

PROJECT/SITE: PROJECT No.:

Source: BH301 AS 1 B-1

Sampled By: P. Hynes

150.0 100.0 100
26.5 100.0 50 - 100
4.75 90.1 20 - 100
1.18 65.0 10 - 100
0.300 45.2 2 - 65
0.075 * 33.3 0 - 8

GRANULAR 'B' TYPE I - SIEVE ANALYSIS (GRAVEL)
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CLIENT: LAB No.:

PROJECT/ SITE: PROJECT No.:

Borehole No.: Sample No.:

Depth: Enclosure:

REMARKS:

PERFORMED BY: DATE:

VERIFIED BY: DATE:

Peterborough County SS-14-107

Bridges G030318A1

(USCS) (LS 702)
PARTICLE-SIZE ANALYSIS OF SOILS (GEOTECHNICAL)
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January 21, 2014 
Peterborough County 
470 Water Street 
Peterborough, Ontario 
K9H 3M3 
Attention: Mr. Peter Nielsen 
 
  Re: Letter Report - Chemical Testing Results 

Proposed Bridge Replacements 
Reed, Dutch Line and North River Bridges 
Peterborough County, Ontario 

   Project No. G030160A1 
 
Dear Mr. Nielsen: 
 
This letter report presents results of chemical testing performed on samples of soil and surface 
water obtained from the above-referenced sites during recent geotechnical investigations 
performed by Geo-Logic.   
 
Geo-Logic (a member of Inspec-Sol Inc.) was retained by Peterborough County (the Client) to 
complete a geotechnical investigation and submit representative soil samples for chemical 
testing.  The work conducted for this investigation was carried out under the authorization of Mr. 
Peter Nielsen, in accordance with our proposal PG-2849 dated October 15, 2014. 
 
Boreholes were advanced during the geotechnical investigation.  See our reports, which details 
the location of each borehole and samples obtained, entitled: 

 “Geotechnical Investigation Report, Reed Bridge Reconstruction, Galway Road, Trent 
Lakes, Ontario, Project No. G030318A1”, dated January, 2015; 

 “Geotechnical Investigation Report, Dutch Line Bridge Reconstruction, Dutch Line 
Road, Trent Lakes, Ontario, Project No. G030318A1”, dated January, 2015; and  

 “Geotechnical Investigation Report, North River Bridge Bridge Reconstruction, County 
Road 46, Havelock-Belmont-Methuen, Ontario, Project No. G030318A1”, dated January 
15. 

 
As requested, three (3) soil samples (one from each structure) were tested for sulphate content 
and three (3) water samples (one from each structure) were collected directly from the water 
courses and submitted for analysis of it pH, resistivitiy and CaCO3 (hardness). 



Letter Report – Chemical Testing Results Geo-Logic 
Proposed Bridge Replacements  
Reed, Dutch Line and North River Bridges, Peterborough County, Ontario Project No. G030160A1 
 

2 

Representative samples were collected and submitted to Caduceon Environmental Laboratories 
(Caduceon), for chemical analysis of the above-mentioned parameters.  Caduceon’s certificates 
of analyses for these tests are attached. 
 
The sulphate level within the soil samples ranged from approximately < 10 (less than 10)  to 50 
parts per million (ppm) and suggest that the soil is considered as possessing a mild potential for 
sulphate attack on concrete.  Class S-3 concrete may be used (for all three (3) structures), as the 
potential for sulphate attack is less than the degree of exposure outlined in Table 12 of CSA’s 
Concrete Materials and Methods of Concrete Construction (A23.1-09) for Class S-3 concrete. 
 
The pH level within the water samples ranged from approximately 7.24 to 7.43.  The resistivity 
analysis results ranged from approximately 8850 to 9430 ohms-cm.  Resistivity analysis 
conducted during this investigation suggested the soils possess a moderate potential for 
corrosivity.  The hardness of the water samples submitted were reported as 96, 86 and 27 mg/L 
for Reed Bridge, Dutch Line Bridge and North River Bridge, respectively.  The water samples 
obtained from the creek at Reed Bridge and Dutch Line Bridge suggests it is moderately hard 
water; while the sample obtained at North River Bridge suggests it is soft water.  Hardness, pH, 
alkalinity and dissolved oxygen concentrations can lead to corrosion or incrustation (scaling) on 
steel.  Generally low pH, soft water, and low alkalinity produce corrosive conditions; while high 
pH, hard water and high alkalinity produce scale-forming conditions.  It is therefore 
recommended that appropriate corrosion protection (i.e. galvanizing or cathodic protection) be 
utilized for any steel features (for all three (3) structures). 
 
We trust that this letter meet with your immediate requirements.  This report should not be 
construed as an Environmental Site Assessment. Should you have any questions or concerns 
regarding any aspect of this report, or should you require any further assistance, please do not 
hesitate to contact our office. 
 
 Sincerely yours, 
 
 Geo-Logic Inc. 
 
 
 
 Pete Hynes, B.A.Sc. 
 
 
 
 
 Garnet Brenchley, P.Eng. 
Enclosures: 
Caduceon Environmental Laboratories Certificate of Analysis (3 pages) 



Peterborough County/G030318A1

26-Nov-14DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B14-30217

Geologic Inc. (Peterborough)
347 Pido Road, Unit 29
Peterborough ON K9J 6X7 Canada

Report To:

Attention: Jeff Van Egmond

20-Nov-14DATE RECEIVED:

23528P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: G49030

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference 

Method
Date/Site 
Analyzed

BH-101-SS-2 BH-201-SS-1 BH-303-SS-3Client I.D.

B14-30217-1 B14-30217-2 B14-30217-3Sample I.D.

13-Nov-14 13-Nov-14 14-Nov-14Date Collected

Sulphate 50 30 < 10µg/g 10 SM4110C 25-Nov-14/O

Page 1 of 1.

Lab Supervisor
The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit Christine Burke 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



Peterborough County/G030318A1

26-Nov-14DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B14-30212

Geologic Inc. (Peterborough)
347 Pido Road, Unit 29
Peterborough ON K9J 6X7 Canada

Report To:

Attention: Jeff Van Egmond

20-Nov-14DATE RECEIVED:

23528P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G49030

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference 

Method
Date/Site 
Analyzed

SW - 100 SW - 200 SW - 300Client I.D.

B14-30212-1 B14-30212-2 B14-30212-3Sample I.D.

13-Nov-14 13-Nov-14 14-Nov-14Date Collected

pH @25°C 7.43 7.24 7.34pH Units SM 4500 21-Nov-14/R
Resistivity 8850 9430 9170ohms·cm 1 SM 2510 21-Nov-14/R
Total Organic Carbon 11.6 12.3 6.0mg/L 0.2 EPA 415.1 24-Nov-14/O

Page 1 of 1.

Lab Supervisor
The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Caduceon Environmental Laboratories.

M.D.L. = Method Detection Limit Christine Burke 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill



Peterborough County/G030318A1

20-Jan-15DATE REPORTED:

Caduceon Environmental Laboratories

289-562-1963

110 West Beaver Creek Rd Unit 14
Richmond Hill ON L4B 1J9

289-475-5442Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B15-01105

Geologic Inc. (Peterborough)
347 Pido Road, Unit 29
Peterborough ON K9J 6X7 Canada

Report To:

Attention: Pete Hynes

19-Jan-15DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G49221

CERTIFICATE OF ANALYSIS

Parameter Units M.D.L.
Reference 

Method
Date/Site 
Analyzed

SW - 100 B SW - 200 B SW - 300 BClient I.D.

B15-01105-1 B15-01105-2 B15-01105-3Sample I.D.

16-Jan-15 16-Jan-15 16-Jan-15Date Collected

Hardness (as CaCO3) 96 86 27mg/L 1 SM 3120 20-Jan-15/O

Page 1 of 1.

Lab Supervisor
The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Caduceon Environmental Laboratories.
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Notice of Study Commencement 
County of Peterborough 

Class Environmental Assessment 
for the Rehabilitation/Replacement of the North River Bridge 

 
 
The County of Peterborough is undertaking a Municipal Class Environmental Assessment (MCEA) for the 
rehabilitation/replacement of the North River Bridge, within the Township of Havelock-Belmont-Methuen.  The 
North River Bridge is located on County Road 46, approximately 800 m west of the intersection of County 
Road 46 and Anderson Road, and approximately 12.1 km north of the Village of Havelock. 
 

 
 
The project is being initiated as a Schedule ‘B’ undertaking in accordance with the MCEA, which applies to 
municipal infrastructure projects including roads, bridges, water, and wastewater projects. The study will 
include a review of structure rehabilitation/replacement alternatives, and associated potential impacts on the 
study area environment.  
 
Public and agency consultation is an important component of the Environmental Assessment process.  Public 
and agency input are invited for incorporation into the planning and design of the project.  Subject to comments 
received and the receipt of necessary approvals, the County of Peterborough intends to proceed with the 
planning, design, and construction of this project. 
 
If you are interested in receiving further information on this project, please contact the following individuals: 
               
    
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON   K7M 8N2 
Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 
 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough  
310 Armour Road  
Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 
 



Notice of Public Information Centre 
County of Peterborough 

Class Environmental Assessment 
for the Rehabilitation/Replacement of the North River Bridge 

 
 
The County of Peterborough is undertaking a Municipal Class Environmental Assessment (MCEA) for the 
rehabilitation/replacement of the North River Bridge, within the Township of Havelock-Belmont-Methuen.  The 
North River Bridge is located on County Road 46, approximately 800 m west of the intersection of County 
Road 46 and Anderson Road, and approximately 12.1 km north of the settlement area of Havelock. 
 

 
 
The project is being initiated as a Schedule ‘B’ undertaking in accordance with the MCEA, which applies to 
municipal infrastructure projects including roads, bridges, water, and wastewater projects. The study will 
include a review of structure rehabilitation/replacement alternatives, and associated potential impacts on the 
study area environment.  
 
Public and agency consultation is an important component of the Environmental Assessment process.  Public 
and agency input are invited for incorporation into the planning and design of the project.  A Public Information 
Centre (PIC)  with be held on Thursday March 12, 2015 from 5:00 pm to 7:00 pm at the Lion’s Hall, Havelock’s 
Community Centre located at 39 George Street, to provide additional information, answer questions regarding 
the project, identify the nature of the work, and solicit feedback and comments. One hour prior (4:00 pm to 
5:00 pm) will be available for Council, First Nations and Agencies. The PIC will consist of a drop-in type 
format with displays showing alternative solutions. Staff from the County and the Project Consultant will be 
present to answer any questions. Subject to comments received and the receipt of necessary approvals, the 
County of Peterborough intends to proceed with the planning, design, and construction of this project.  
 
If you are interested in receiving further information on this project, please contact the following individuals: 
               
    
 
 
 

 
 
 
 
 
 
 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON   K7M 8N2 
Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 
 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough  
310 Armour Road  
Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 
 



Notice of Public Information Centre 
County of Peterborough 

Class Environmental Assessment 
for the Rehabilitation/Replacement of the North River Bridge 

 
 
The County of Peterborough is undertaking a Municipal Class Environmental Assessment (MCEA) for the 
rehabilitation/replacement of the North River Bridge, within the Township of Havelock-Belmont-Methuen.  The 
North River Bridge is located on County Road 46, approximately 800 m west of the intersection of County 
Road 46 and Anderson Road, and approximately 12.1 km north of the settlement area of Havelock. 
 

 
 
The project is being initiated as a Schedule ‘B’ undertaking in accordance with the MCEA, which applies to 
municipal infrastructure projects including roads, bridges, water, and wastewater projects. The study will 
include a review of structure rehabilitation/replacement alternatives, and associated potential impacts on the 
study area environment.  
 
Public and agency consultation is an important component of the Environmental Assessment process.  Public 
and agency input are invited for incorporation into the planning and design of the project.  A Public Information 
Centre (PIC) with be held on Thursday March 12, 2015 from 5:00 pm to 7:00 pm at the Lion’s Hall, Havelock’s 
Community Centre located at 39 George Street, to provide additional information, answer questions regarding 
the project, identify the nature of the work, and solicit feedback and comments. The PIC will consist of a drop-
in type format with displays showing alternative solutions. Staff from the County and the Project Consultant will 
be present to answer any questions. Subject to comments received and the receipt of necessary approvals, 
the County of Peterborough intends to proceed with the planning, design, and construction of this project.  
 
If you are interested in receiving further information on this project, please contact the following individuals: 
               
    
 
 
 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON   K7M 8N2 
Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 
 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough  
310 Armour Road  
Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 
 



Notice of Study Completion 
County of Peterborough 

Class Environmental Assessment 
for the North River Bridge 

 
 
The County of Peterborough has completed a Municipal Class Environmental Assessment (MCEA) for the 
North River Bridge, within the Township of Havelock-Belmont-Methuen.  The North River Bridge is located on 
County Road 46, approximately 800 m west of the intersection of County Road 46 and Anderson Road, and 
approximately 12.1 km north of the Village of Havelock. 

The project is proceeding in accordance with a Schedule ‘B’ undertaking per the MCEA to address the 
deficiencies with the existing North River Bridge. As part of the study, alternative solutions such as “do 
nothing”, “rehabilitation”, and “replacement” were developed and assessed. The alternative solutions were 
assessed for potential impacts to the natural, cultural, social, and economic environments. Based on the 
environmental assessment study, the preferred approach for the structure is replacement with a single 
span, pre-cast concrete rigid frame bridge.   

A Public Information Centre was held for the North River Bridge on March 12, 2015.  

The environmental assessment for this Schedule ‘B’ project is documented in a Project File Report, which 
is now available for review. Copies of the Project File Report are available at the following locations, and 
are available for review on the County of Peterborough website at www.county.peterborough.on.ca.  
 
County of Peterborough  
310 Armour Road  
Peterborough, ON, K9H 1Y6 
  

Township of Havelock-
Belmont-Methuen  
1 Ottawa Street East 
Havelock, ON, K0L 1Z0 
 

Havelock Public Library 
13 Quebec Street 
Havelock, ON, K0L 1Z0 
 

 
The 30-day review period begins on July 17, 2015.  Written comments may be submitted until August 17, 
2015 to:  
               
    
 
 
 
 
 
 
 

If concerns regarding this project cannot be resolved in discussion with the County, a person / party may 
request that the Minister of Environment and Climate Change (MOECC) make an order for the project to 
comply with Part II of the Environmental Assessment Act (referred to as a Part II Order). This request 
must be received by the Minister (at the address noted below) prior to August 17, 2015. A copy of the 
request must also be sent to the County, at the address noted above. If there are no requests received 
within the 30-day review period, the project will receive clearance, and may proceed to design and 
construction, dependent on available funding.   
 

The Ministry / Minister of Environment and Climate Change 
77 Wellesley St. West, 11th Floor 

Toronto, Ontario M7A 2T5 
Fax: (416) 314-8452 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 

County of Peterborough  
310 Armour Road  

Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 

Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 

http://www.county.peterborough.on.ca/


 
Ministry of the Environment Ministère de l'Environnement et de l’Action 
and Climate Change en matière de changement climatique  
 
P.O. Box 22032 C.P. 22032 
Kingston, Ontario Kingston (Ontario) 
K7M 8S5 K7M 8S5 
613/549-4000 or 1-800/267-0974 613/549-4000 ou 1-800/267-0974 
Fax: 613/548-6908 Fax: 613/548-6908 
 
 
By email only 
 
April 27, 2015 
 
Ainley Group 
 
Attention: Dr. Ramin Rameshni, P.Eng., Consultant Project Manager 
  rameshni@ainleygroup.com 
  
Dear Dr. Rameshni: 
 
Re: North River Bridge Replacement, County of Peterborough 
 
Thank you for providing the Notice of Commencement to me on February 9, 2015.  The project 
is being planned as a schedule B project in accordance with the Municipal Class Environmental 
Assessment.   
 
Class EA Process 
 
The Kingston Regional Office is a mandatory contact for all notices issued as part of the 
Municipal Class Environmental Assessment (Class EA) process.    
 
Your letter indicates that the project is a schedule B project.  In accordance with the Municipal 
Class EA, Schedule B projects require that a Project File be prepared.  The Project File shall be 
organized in such a way as to clearly demonstrate that the appropriate steps in Phases 1 and 2 
have been followed and explain the following: 
 
 background to the project and earlier studies; 
 the nature and extent of the problem or opportunity, to explain the source of the concern 

or issue; 
 description/inventory of the environment; 
 the alternative solutions considered and the evaluation process followed to select the 

preferred solution; 
 follow-up commitments, including any monitoring necessary; and, 
 the public consultation program employed and how concerns raised have been 

addressed. 
 
The Project File must contain a complete record of all activities associated with the planning of 
the Project and shall include: 
 
 correspondence; 
 copies of notices, letters, bulletins relating to public consultation; 
 memoranda to file explaining the proponent’s rationale in developing stages of the 

project; and, 
 copies of reports prepared by consultants and others. 
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The project documentation must be maintained in such a way that it is suitable for easy review 
by the public at any time.   
 
Once the Project File is finalized a Notice of Completion is required to be issued, allowing the 
public at least a 30 calendar day period during which documentation may be reviewed and 
comment and input submitted to the Municipality.  The Notice of Completion shall advise the 
public of their rights to contact the Minister and request a Part II Order. 
 
MOECC Areas of Interest 
 
Appropriate mitigation measures should be considered prior to construction.  Machinery should 
not operate directly in a watercourse;  refueling of all vehicles and equipment should be done 
away from watercourses;  adequate erosion and sedimentation controls must be incorporated 
into the planning and construction for the project;  the time of excavation to restoration must be 
kept to a minimum;  disturbed shoreline should be stabilized as soon as possible;  removal of 
vegetation from the right-of-way should be kept to a minimum;  materials removed and 
stockpiled such as excavated soil and backfill material must be contained in a manner to ensure 
sediment does not enter a waterway. 
 
If the construction involves any taking, dewatering, storage or diversion of water in excess of 
50,000 litres per day a Permit to Take Water is required.  This could include dewatering of a 
dammed-off area, diversion of creek flow to allow work in the dry at a water crossing, or 
construction dewatering. 
 
Where dredging is required, consideration should be given to appropriate storage, handling, 
dewatering and disposal of excavated material.  
 
Guidance on nearshore construction and dredging may be obtained from this Ministry's 
Guidelines for Evaluating Construction Activities Impacting on Water Resources dated January 
1995 and Evaluating Construction Activities Impacting on Water Resources, Part III A, Part III B, 
and Part III C dated February 1994. 
 
Tarpaulins, traps or enclosures should be used during painting or demolition to prevent debris 
from entering the watercourse.  Any debris inadvertently dropped in the water must be collected 
and deposited onshore in an approved location.  Cutting or drilling fluids must be prevented 
from entering the watercourse and must be properly disposed of. 
 
Waste materials generated during the course of construction must be handled in accordance 
with this Ministry's Protocol for the Management of Excess Materials in Road Construction and 
Maintenance.  The principles of this protocol are reflected in OPSS 180. 
 
Spills should be reported to the Spills Action Centre at 1-800-268-6060. 
 
Consultation with First Nation and Métis Communities 
 
Your proposed project may have the potential to affect Aboriginal communities who hold or 
claim Aboriginal or treaty rights protected under Section 35 of Canada’s Constitution Act 1982.  
The Crown has a duty to consult First Nation and Métis communities when it knows about 
established or credibly asserted Aboriginal or treaty rights, and contemplates decisions or 
actions that may adversely affect them.  
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Although the Crown remains responsible for ensuring the adequacy of consultation with 
potentially affected Aboriginal communities, it may delegate procedural aspects of the 
consultation process to project proponents.  
 
The environmental assessment process requires proponents to consult with interested persons 
and government agencies, including those potentially affected by the proposed project.  This 
includes a responsibility to conduct adequate consultation with First Nation and Métis 
communities.   
 
The Ministry relies on consultation conducted by proponents when it assesses the Crown’s 
obligations and directs proponents during the regulatory process.  
 
Where the Crown’s duty to consult is triggered in relation to your proposed project, the Ontario 
Ministry of the Environment and Climate Change is delegating the procedural aspects of rights-
based consultation to you through this letter.  

Steps that you may need to take in relation to Aboriginal consultation for your proposed project 
are outlined in the attached “Aboriginal Consultation Information” document.  Please complete 
the checklist contained there, and keep related notes as part of your consultation record.  Doing 
so will help you assess your project’s potential adverse effects on Aboriginal or treaty rights.   
 
You must contact the Director, Environmental Approvals Branch if you have reason to believe 
that your proposed project may adversely affect an Aboriginal or treaty right, consultation 
has reached an impasse, or if a Part II Order request is anticipated.  The Ministry will then 
assess the extent of any Crown duty to consult in the circumstances, and will consider whether 
additional steps should be taken and what role you will be asked to play in them.  
 
Should you or any members of your project team have any questions regarding the material 
above, please contact me at (613) 540-6852.       
 
Yours truly, 
 
 
 
 
 
Vicki Mitchell etc. 
 
ec:  Peter Nielsen, Peterborough County, pnielsen@county.peterborough.on.ca 
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ABORIGINAL CONSULTATION INFORMATION 
 
Consultation with Interested Persons under the Ontario Environmental Assessment Act 
 
Proponents subject to the Ontario Environmental Assessment Act are required to consult with 
interested persons, which may include First Nations and Métis communities.  In some cases, 
special efforts may be required to ensure that Aboriginal communities are made aware of the 
project and are afforded opportunities to provide comments.  Direction about how to consult with 
interested persons/communities is provided in the Code of Practice: Consultation in Ontario’s 
Environmental Assessment Process available on the Ministry’s website: 
 

http://www.ene.gov.on.ca/environment/en/resources/STD01_076108.html 
 
As an early part of the consultation process, proponents are required to contact the Ontario 
Ministry of Aboriginal Affairs’ Consultation Unit and visit Aboriginal Affairs and Northern 
Development Canada’s Aboriginal and Treaty Rights Information System (ATRIS) to help 
identify which First Nation and Métis communities may be interested in or potentially impacted 
by their proposed projects.  
 
ATRIS can be accessed through the Aboriginal Affairs and Northern Development Canada 
website: 
 

http://sidait-atris.aadnc-aandc.gc.ca/atris_online/ 
 
For more information in regard to Aboriginal consultation as part of the Environmental 
Assessment process, refer to the Ministry’s website:  
 

www.ontario.ca/government/environment-assessments-consulting-aboriginal-communities 
 
You are advised to provide notification directly to all of the First Nation and Métis communities 
who may be interested in the project.  You should contact First Nation communities through 
their Chief and Band Council, and Metis communities through their elected leadership.    
 

Rights-based consultation with First Nation and Métis Communities 

Proponents should note that, in addition to requiring interest-based consultation as described 
above, certain projects may have the potential to adversely affect the ability of First Nation or 
Métis communities to exercise their established or credibly asserted Aboriginal or treaty rights. 
In such cases, Ontario may have a duty to consult those Aboriginal communities.  
 
Activities which may restrict or reduce access to unoccupied Crown lands, or which could result 
in a potential adverse impact to land or water resources in which harvesting rights are 
exercised, may have the potential to impact Aboriginal or treaty rights.  For assistance in 
determining whether your proposed project could affect these rights, please refer to the 
attached “Preliminary Assessment Checklist: First Nation and Métis Community Interest.”    
 
If there is likely to be an adverse impact to Aboriginal or treaty rights, accommodation may be 
required to avoid or minimize the adverse impacts.  Accommodation is an outcome of 
consultation and includes any mechanism used to avoid or minimize adverse impacts to 
Aboriginal or treaty rights and traditional uses.  Solutions could include mitigation such as 
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adjustments in the timing or geographic location of the proposed activity.  Accommodation may 
in certain circumstances involve the provision of financial compensation, but does not 
necessarily require it. 
 
For more information about the duty to consult, please see the Ministry’s website at:  
 

www.ontario.ca/government/duty-consult-aboriginal-peoples-ontario  
 
The proponent must contact the Director, Environmental Approvals Branch if a project may 
adversely affect an Aboriginal or treaty right, consultation has reached an impasse, or if a Part II 
Order or an elevation request is anticipated; the Ministry will then determine whether the Crown 
has a duty to consult.   
 
The Director of the Environmental Approvals Branch can be notified either by email with the 
subject line “Potential Duty to Consult” to EAASIBgen@ontario.ca or by mail or fax at the 
address provided below: 
 
 

Email: EAASIBgen@ontario.ca 
Subject:  Potential Duty to Consult 

Fax: 416-314-8452 
Address: Environmental Approvals Branch 

12A Floor 
 2 St Clair Avenue W 
 Toronto, ON M4V1L5 

 

Delegation of Procedural Aspects of Consultation 

Proponents have an important and direct role in the consultation process, including a 
responsibility to conduct adequate consultation with First Nation and Métis communities as part 
of the environmental assessment process.  This is laid out in existing environmental 
assessment codes of practice and guides that can be accessed from the Ministry’s 
environmental assessment website at:  

www.ontario.ca/environmentalassessments 

The Ministry relies on consultation conducted by proponents when it assesses the Crown’s 
obligations and directs proponents during the regulatory process.  Where the Crown’s duty to 
consult is triggered, various additional procedural steps may also be asked of proponents as 
part of their delegated duty to consult responsibilities.  In some situations, the Crown may also 
become involved in consultation activities.    
 
Ontario will have an oversight role as the consultation process unfolds but will be relying on the 
steps undertaken and information you obtain to ensure adequate consultation has taken place. 
To ensure that First Nation and Métis communities have the ability to assess a project’s 
potential to adversely affect their Aboriginal or treaty rights, Ontario requires proponents to 
undertake certain procedural aspects of consultation.  
 
The proponent’s responsibilities for procedural aspects of consultation include: 

 Providing notice to the elected leadership of the First Nation and/or Métis communities (e.g., 
First Nation Chief) as early as possible regarding the project;  
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 Providing First Nation and/or Métis communities with information about the proposed project 
including anticipated impacts, information on timelines and your environmental assessment 
process; 

 Following up with First Nation and/or Métis communities to ensure they received project 
information and that they are aware of the opportunity to express comments and concerns 
about the project.  If you are unable to make the appropriate contacts (e.g. are unable to 
contact the Chief) please contact the Environmental Assessment and Planning Coordinator 
at the Ministry's appropriate regional office for further direction.  

 Providing First Nation and/or Métis communities with opportunities to meet with appropriate 
proponent representatives to discuss the project; 

 Gathering information about how the project may adversely impact the relevant Aboriginal 
and/or Treaty rights (for example, hunting, fishing) or sites of cultural significance (for 
example, burial grounds, archaeological sites); 

 Considering the comments and concerns provided by First Nation and/or Métis communities 
and providing responses;  

 Where appropriate, discussing potential mitigation strategies with First Nation and/or Métis 
communities; 

 Bearing the reasonable costs associated with these procedural aspects of consultation, 
which may include providing support to help build communities’ capacity to participate in 
consultation about the proposed project. 

 Maintaining a Consultation Record to show evidence that you, the proponent, completed all 
the steps itemized above or at a minimum made meaningful attempts to do so.  

 Upon request, providing copies of the Consultation Record to the Ministry.  The Consultation 
Record should:   

o summarize the nature of any comments and questions received from First Nation and/or 
Métis communities; 

o describe your response to those comments and how their concerns were considered; 

o include a communications log indicating the dates and times of all communications; and 

o document activities in relation to consultation. 
 
Successful consultation depends, in part, on early engagement by proponents with First Nation 
and Métis communities.  Information shared with communities must be clear, accurate and 
complete, and in plain language where possible.  The consultation process must maintain 
sufficient flexibility to respond to new information, and we trust you will make all reasonable 
efforts to build positive relationships with all First Nation and Métis communities contacted.  
 
If you need more specific guidance on Aboriginal consultation steps in relation to your proposed 
project, or if you feel consultation has reached an impasse, please contact the Environmental 
Assessment and Planning Coordinator at the Ministry's appropriate regional office.  
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Preliminary Assessment Checklist:  
First Nation and Métis Community Interests and Rights 

 
In addition to other interests, some main concerns of First Nation and Métis communities may 
pertain to established or asserted rights to hunt, gather, trap, and fish – these activities 
generally occur on Crown land or water bodies.  As such, projects related to Crown land or 
water bodies, or changes to how lands and water are accessed, may be of concern to 
Aboriginal communities.   
 
Please answer the following questions and keep related notes as part of your consultation 
record.  “Yes” responses will indicate a potential adverse impact on Aboriginal or treaty rights.  
  
Where you have identified that your project may trigger rights-based consultation through the 
following questions, you should arrange for a meeting between you and the Environmental 
Assessment and Planning Coordinator at the Ministry's appropriate regional office  to provide an 
early opportunity to confirm whether Ontario’s duty to consult is triggered and to discuss roles 
and responsibilities in that event.  

 YES NO 

1. Are you aware of concerns from First Nation and Métis communities 
about your project or a similar project in the area? 

The types of concerns can range from interested inquiries to 
environmental complaints, and even to land use concerns.  You should 
consider whether the interest represents on-going, acute and/or 
widespread concern. 

  

2. Is your project occurring on Crown land, or is it close to a water body? 
Might it change access to either? 

  

3. Is the project located in an open or forested area where hunting or 
trapping could take place? 

  

4. Does the project involve the clearing of forested land?   

5. Is the project located away from developed, urban areas?   

6. Is your project close to, or adjacent to, an existing reserve? 

Projects in areas near reserves may be of interest to the First Nation 
and Métis communities living there.  

  

7. Will the project affect First Nations and/or Métis’ ability to access areas 
of significance to them?   

  

8. Is the area subject to a land claim? 

Information about land claims filed in Ontario is available from the 
Ministry of Aboriginal Affairs; information about land claims filed with 
the federal government is available from Aboriginal Affairs and 
Northern Development Canada. 

  

9. Does the project have the potential to impact any archaeological sites? 
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Peterborough Via Email 

 
June 22, 2015 
 
Township of Havelock-Belmont-Methuen 
1 Ottawa Street East 
Havelock, Ont. 
K0L 1Z0 
 
Attention: Mr. Glenn Girven, Clerk 
 
Dear Sir: 
 
Re: North River Bridge – Boat Launch 
 
Thank you for your letter of May, 28, 2015, in which you detail the 
expressed concern of the Council for the Township of Havelock-Belmont-
Methuen with the possible closure of the existing boat launch located at 
the south-west quadrant of the North River Bridge within the County Road 
46 road allowance. 
 
We acknowledge that the boat launch has been in service for many years 
and that there is interest in the local community in maintaining access to 
the North River at this location. 
 
The interest in considering the possible closure of the boat launch was 
identified during the March 12, 2015, Public Information Centre held to 
review repairs being planned for the North River Bridge. 
 
Property owners adjacent to the North River Bridge requested that the 
closure of the boat launch be investigated and, by circulating and 
receiving comments from the Township of Havelock-Belmont-Methuen, 
the County is completing its due diligence as required through the 
completion of the Municipal Class Environmental Assessment for this 
project. 
 
As Township Council is in support of the public comments in opposition to 
a permanent closing of the access and the boat launch, the County will 
incorporate this feature into the design of planned repairs to the North 
River Bridge. 
 
With respect to the function of the boat launch, this facility serves no real 
function or purpose in relation to the function of County Road 46, being 
the movement of traffic, goods and services through the region. 
 
The function of the boat launch serves a local need for the area 
community to access Crown land below the bridge, for access to land-
locked properties along the river and for other local interests. 
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County of Peterborough  
 

 
As the boat launch serves solely a local function, it will be the expectation 
of the County that the Township will maintain the boat launch to an 
acceptable standard adopted by the Township. 
 
We have been in communication with the Provincial Ministry of Natural 
Resources and Forestry (MNRF) concerning the possible closure of the 
boat launch.  The MNRF has responded that they would have “no 
objection (to) the decision made by the Municipality for their property”.    
 
We trust that this response is sufficient assurance that the interest of the 
Township of Havelock-Belmont-Methuen in maintaining the boat launch 
will be considered. 
 
Please contact me should you require any additional information. 
 
Thank you. 

 
Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
 
cc – Chris Bradley, Director of Public Works 
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1.0 The Study 
 
The County of Peterborough has retained the Ainley Group to undertake a Municipal Class 
Environmental Assessment (MCEA) for the rehabilitation/replacement of the North River Bridge, 
within the Township of Havelock-Belmont-Methuen. The North River Bridge is located on 
County Road 46, approximately 800 m west of the intersection of County Road 46 and 
Anderson Road, and approximately 12.1 km north of the Village of Havelock (Figure 1).  
 

 
Figure 1 - Key Map 

 
 
2.0 The Process 

The project is proceeding as a Schedule ‘B’ undertaking in accordance with the MCEA, which 
applies to municipal infrastructure projects including roads, bridges, water, and wastewater 
projects. The study will include a review of structure replacement alternatives, and associated 
potential impacts on the study area environment. In accordance with the Class EA, a Public 
Information Centre (PIC) was hosted in order to present the detail design to members of the 
public and agencies, seek input and comment on the key aspects of the detail design, and 
provide technical and design input in response to any questions brought forward at the PIC and 
throughout the comment period. 
 
A PIC for this project was held at the Lion’s Hall in Havelock, Ontario on Thursday, March 12, 
2015 at the following time(s): 
 

•  Agency Consultation period - 4:00 p.m. to 5:00 p.m. 
•  Public Consultation period – 5:00 p.m. to 7:00 p.m.   
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2.1 Public and External Agency Notification 

A Notice of Public Information Centre was advertised in local newspapers as well as provided 
on the Township of Havelock-Belmont-Methuen and County of Peterborough websites, 
providing notice of the PIC for this MCEA assignment: 

In addition to the newspaper and online advertisements, notification was made through letter 
correspondence to regulatory agencies, First Nation groups, emergency services, student 
transportation services, and local schoolboards announcing the date and time of the PIC.  
Notices for the PIC were also prepared and distributed to local residents prior to the PIC.   

A copy of the Notice of Public Information Centre and example correspondence detailing the 
PIC information provided to agencies / stakeholders is provided in Appendix A.  
 
2.2 Purpose of the Public Information Centre 

The Public Information Centre was held to present the preliminary recommended solutions to 
members of the public, agencies, and stakeholders. Individuals from the County of 
Peterborough and the Ainley Group were in attendance at the PIC to present information to the 
public and agencies, and to answer any questions.  

Members of the public and agencies were invited to review the display boards presenting the 
preliminary recommended solution for the replacement of the North River Bridge.  The 
presentation materials at the PIC included the following: 
 

•  Welcome Statement / Project Location 
•  Municipal Class Environmental Assessment Process 
•  Methods of Communication 
•  Study Purpose and Background  
•  Preliminary Assessment Criteria for Alternative Solutions  
•  Preliminary Structural Assessment Criteria 
•  Existing Conditions 
•  Problem and Opportunity Statement 
•  Alternative Solutions 
•  Summary of Evaluation of Alternative Solutions  
•  Alternatives Weighted Rating Table 
•  Preliminary Recommended Solution 
•  Preliminary General Arrangement Drawing  
•  Examples of Replacement Alternatives 
•  Summary / Next Steps 
•  Request for Comments 

 
Sign-in forms and comment sheets were provided at the PIC and attendees were encouraged to 
complete and deposit forms in the comment box. Interested members were also given the 
option to provide comments by email, fax, or mail, with comments being requested by March 27, 
2015. The display boards provided at the PIC are provided in Appendix B. 

2.3 Project Staff Attendance at the PIC 

The following members of the Study Team were present at the Public Information Centre: 
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•  Peter Nielson, C.E.T – Manager, Engineering and Design – County of Peterborough  
•  Kendra Reid, C.E.T. – Senior Engineering Technician – County of Peterborough 
•  Dr. Ramin Rameshni, P.Eng. – Consultant Project Manager – Ainley Group 

 
2.4 Public / Agency Attendance at the PIC 

The following interested persons signed in at the PIC: 

•  Three (3) representatives of agencies / stakeholders; 
•  Twelve (12) members of the public; 

Of the attendees at the PIC, 4 (4) people filled out a comment sheet, and two (2) other 
attendees provided comments via e-mail. 
 
2.5    Summary of Comments Received at the PIC  
 
The visitors who attended the PIC were mainly property owners within the vicinity of the 
proposed works. Five (5) attendees provided written comments to project representatives.  
There was no opposition to the proposed works; however, the following general comments were 
provided: 
 

•   Concern about noise during construction and dust / debris that could negatively impact 
the watercourse. 

•   Concern about high speed traffic on County Road 46 approaching stopped traffic at the 
bridge. 

•   Concern about possible impacts to wildlife in the area. 
•   Requests for line-of-sight to be increased on the bridge approach (i.e. blasting of rock 

cuts). 
•   Concern about access to a local boat launch proximal to the bridge during construction. 
•   Request for a walking path on the new bridge. 
•   Concern over the current width of the bridge, and suggestion that it should be widened to 

accommodate truck traffic.  
•   With respect to the comment sheets received at the PIC, only five (5) comments 

requested a response as a follow-up. Comments received following the PIC were 
responded to as appropriate.  A copy of the comment sheets received at (and following) 
the PIC, along with respective responses (deemed to be required) are provided in 
Appendix C. 

 
2.6    Freedom of Information and Privacy Act  
 
With the exception of personal information, the above-noted comments will be maintained as a 
public database and kept on file for use during the study.  Unless otherwise requested, the 
comments may be included in the Study documentation that is made available for public review. 
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Notice of Public Information Centre 



Notice of Public Information Centre 
County of Peterborough 

Class Environmental Assessment 
for the Rehabilitation/Replacement of the North River Bridge 

The County of Peterborough is undertaking a Municipal Class Environmental Assessment (MCEA) for the 
rehabilitation/replacement of the North River Bridge, within the Township of Havelock-Belmont-Methuen.  The 
North River Bridge is located on County Road 46, approximately 800 m west of the intersection of County 
Road 46 and Anderson Road, and approximately 12.1 km north of the settlement area of Havelock. 

The project is being initiated as a Schedule ‘B’ undertaking in accordance with the MCEA, which applies to 
municipal infrastructure projects including roads, bridges, water, and wastewater projects. The study will 
include a review of structure rehabilitation/replacement alternatives, and associated potential impacts on the 
study area environment.  

Public and agency consultation is an important component of the Environmental Assessment process.  Public 
and agency input are invited for incorporation into the planning and design of the project.  A Public Information 
Centre (PIC)  with be held on Thursday March 12, 2015 from 5:00 pm to 7:00 pm at the Lion’s Hall, Havelock’s 
Community Centre located at 39 George Street, to provide additional information, answer questions regarding 
the project, identify the nature of the work, and solicit feedback and comments. One hour prior (4:00 pm to 
5:00 pm) will be available for Council, First Nations and Agencies. The PIC will consist of a drop-in type 
format with displays showing alternative solutions. Staff from the County and the Project Consultant will be 
present to answer any questions. Subject to comments received and the receipt of necessary approvals, the 
County of Peterborough intends to proceed with the planning, design, and construction of this project.  

If you are interested in receiving further information on this project, please contact the following individuals: 

    
 

 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON   K7M 8N2 
Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough  
310 Armour Road  
Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 



Notice of Public Information Centre 
County of Peterborough 

Class Environmental Assessment 
for the Rehabilitation/Replacement of the North River Bridge 

The County of Peterborough is undertaking a Municipal Class Environmental Assessment (MCEA) for the 
rehabilitation/replacement of the North River Bridge, within the Township of Havelock-Belmont-Methuen.  The 
North River Bridge is located on County Road 46, approximately 800 m west of the intersection of County 
Road 46 and Anderson Road, and approximately 12.1 km north of the settlement area of Havelock. 

The project is being initiated as a Schedule ‘B’ undertaking in accordance with the MCEA, which applies to 
municipal infrastructure projects including roads, bridges, water, and wastewater projects. The study will 
include a review of structure rehabilitation/replacement alternatives, and associated potential impacts on the 
study area environment.  

Public and agency consultation is an important component of the Environmental Assessment process.  Public 
and agency input are invited for incorporation into the planning and design of the project.  A Public Information 
Centre (PIC) with be held on Thursday March 12, 2015 from 5:00 pm to 7:00 pm at the Lion’s Hall, Havelock’s 
Community Centre located at 39 George Street, to provide additional information, answer questions regarding 
the project, identify the nature of the work, and solicit feedback and comments. The PIC will consist of a drop-
in type format with displays showing alternative solutions. Staff from the County and the Project Consultant will 
be present to answer any questions. Subject to comments received and the receipt of necessary approvals, 
the County of Peterborough intends to proceed with the planning, design, and construction of this project.  

If you are interested in receiving further information on this project, please contact the following individuals: 

    
 

 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON   K7M 8N2 
Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough  
310 Armour Road  
Peterborough, ON   K9H 1Y6 
Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 
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Public Information Centre Comment Sheets and Responses 



Replacement of North River Bridge 

Public Information Centre 

COMMENT SHEET 

Do you have any question or comments about this project? 
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¢ I would like to be added to the contact list for this project. 
¢ I would like to receive a reply to the above question/comment. 

Please place in the drop box or submit to: 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON 
K7M 8N2 

Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 

Or 

1-?,!JY/. J} Y"c 

~I No 
Yes I No 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough · 
310 Armour Road 
Peterborough, ON 
K9H 1Y6 

Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 

Comments and information regarding this Study are being collected to assist the County and their Consultants in 
meeting the requirements of the Environmental Assessment Act. The collection of comments and information will be 
conducted in accordance with the Freedom of Information and Protection of Privacy Act. Comments will be maintained 
on file for use during the Study and may be included in the Study documentation . With the exception of personal 
information, all comments will become part of the public record. 



Replacement of North River Bridge 

Public Information Centre 

COMMENT SHEET 

Do you have any question or comments about this project? 
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¢ I would like to be added to the contact list for this project. 
¢ I would like to receive a reply to the above question/comment. 

Please place in the drop box or submit to: 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON 
K7M 8N2 

Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshni@ainleygroup.com 

Or 

Yes /~Qi 
Yes A No) 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough 
310 Armour Road 
Peterborough, ON 
K9H 1Y6 

Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 

Comments and information regarding this Study are being collected to assist the County and their Consultants in 
meeting the requirements of the Environmental Assessment Act. The collection of comments and information will be 
conducted in accordance with the Freedom of Information and Protection of Privacy Act. Comments will be maintained 
on file for use during the Study and may be included in the Study documentation. With the exception of personal 
information, all comments will become part of the public record . 



Replacement of North River Bridge 

Public Information Centre 

COMMENT SHEET 

Do you have any question or comments about this project? 

IZ6 

¢ I would like to be added to the contact list for this project. 
¢ I would like to receive a reply to the above question/comment. 

Please place in the drop box or submit to: 

Dr. Ramin Rameshni, P.Eng. 
Consultant Project Manager 
Ainley Group 
1-50 Grant Timmins Drive 
Kingston, ON 
K7M 8N2 

Phone: (343) 266-0002 ext. 207 
Fax: (343) 266-0028 
Email : rameshni@ainleygroup.com 

Or 

Yes I No 
~/No 

Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough 
310 Armour Road 
Peterborough, ON 
K9H 1Y6 

Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 

Comments and information regarding this Study are being collected to assist the County and their Consultants in 
meeting the requirements of the Environmental Assessment Act. The collection of comments and information will be 
conducted in accordance with the Freedom of Information and Protection of Privacy Act. Comments will be maintained 
on file for use during the Study and may be included in the Study documentation . With the exception of personal 
information, all comments will become part of the public record. 





Replacement of North River Bridge 

Public Information Centre 

COMMENT SHEET 

Do you have any question or comments about this project? 
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¢ I would like to be added to the contact list for this project. 
¢ I would like to receive a reply to the above question/comment. 

Please place in the drop box or submit to: 

Dr. Ramin Rameshnl, P.Eng. 
Consultant Project Manager 
Alnley Group 
1-50 Grant Timmins Drive 
Kingston, ON 
K7M 8N2 

Phone: (343) 266--0002 ext. 207 
Fax: (343) 266-0028 
Email: rameshnl@ainleygroup.com 

Or 
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Mr. Peter Nielsen, C.E.T. 
Manager, Engineering & Design 
County of Peterborough 
310 Armour Road 
Peterborough, ON 
K9H 1Y6 

Phone: (705) 775-2737 x 322 
Fax: (705) 749-2551 
Email: pnielsen@county.peterborough.on.ca 

Comments and information regarding this Study are being collected to assist the County and their Consultants in 
meeting the requirements of the Environmental Assessment Act. The collection of comments and information will be 
conducted in accordance with the Freedom of Information and Protection of Privacy Act. Comments will be maintained 
on file for use during the Study and may be included in the Study documentation. With the exception of personal 
information, all comments will become part of the public record. 



From: Caitlin Sheahan
To: sheahan@ainleygroup.com
Subject: FW: Comments on North River Bridge
Date: June-23-15 4:13:45 PM

From: Ramin Rameshni [mailto:rameshni@ainleygroup.com] 
Sent: March-13-15 4:37 PM
To: 'Pat Kemp'; 'pnielsen@county.peterborough.on.ca'
Cc: 'paquin@ainleygroup.com'
Subject: RE: Comments on North River Bridge

Dear Ms. Kemp,

I truly appreciate your kind support of the proposed recommended approach, namely,  bridge
 replacement with a widened structure. We will surely keep you posted on the progress of this project as
 requested.

Should there be any further questions/concerns about the scope of this project, please do not hesitate to
 contact me.

Yours very truly,

Ramin

Ramin Rameshni, Ph.D (Civil Eng.), P.Eng.
Senior Structural Engineer

Ainley Graham & Associates Limited
1-50 Grant Timmins Drive
Kingston, Ontario, K7M 8N2
Tel:  (343) 266-0002 ext. 207
Fax: (343) 266-0028
Cell: (647) 236-4791
rameshni@ainleygroup.com

CAUTION: The information contained in and/or attached to this transmission is solely for the use of the intended recipient.
 Any copying, distribution or use by others, without the express written consent of the Ainley Group, is strictly prohibited. The
 recipient is responsible for confirming the accuracy and completeness of the information with the originator. Please advise
 the sender if you believe this message has been received by you in error.

From: Pat Kemp [mailto:PKemp@hbmtwp.ca] 
Sent: March-13-15 12:25 PM
To: rameshni@ainleygroup.com; pnielsen@county.peterborough.on.ca
Subject: Comments on North River Bridge

Good Afternoon Dr. Rameshni and Peter:

Attached is my comment regarding the North River Bridge project. 

mailto:sheahan@ainleygroup.com
mailto:sheahan@ainleygroup.com
mailto:rameshni@ainleygroup.com
http://www.ainleygroup.com/
mailto:rameshni@ainleygroup.com
mailto:PKemp@hbmtwp.ca
mailto:rameshni@ainleygroup.com
mailto:pnielsen@county.peterborough.on.ca


Thanks!

Pat Kemp, AMCT
Chief Administrative Officer/Deputy Clerk
Township of Havelock-Belmont-Methuen
705-778-2308
pkemp@hbmtwp.ca
www.hbmtwp.ca

Confidentiality Note:  This email message and any attachments are intended only
 for the named recipient(s) above and may contain information that is privileged,
 confidential and/or exempt from disclosure under the Municipal Freedom of
 Information and Protection of Privacy Act.  If you have received this message in
 error, please notify the sender immediately and delete this e-mail message from
 your computer.  Thank you.

mailto:pkemp@hbmtwp.ca
http://www.hbmtwp.ca/




From: Ramin Rameshni
To: treesmobile@gmail.com
Cc: "Reid, Kendra"; "Scott Reynolds"; "Caitlin Sheahan"; mclatchie@ainleygroup.com; "Nielsen, Peter"
Subject: Replacement of North River Bridge
Date: June-22-15 1:40:43 PM
Attachments: Apr 9-15 Fax Terry Rees PIC comments.pdf

Dear Terry,
 
This is further to your comments, received via fax, on the proposed “Replacement of North River Bridge”,
 a copy of which is attached to this email.
 
County Rd. 46 will not be closed during replacement of North River Bridge as explained in the PIC held
 on March 12, 2015. One lane of through traffic will be maintained at all times with the use of temporary
 portable traffic signals. There will be continual access to the northern part of the Township of Havelock-
Belmont-Methuen.
 
I trust this removes your concerns as outlined in the attached comment sheet. Should there be any further
 concerns/questions, please do not hesitate to contact me.
 
Regards,
 
Ramin Rameshni, Ph.D (Civil Eng.), P.Eng.
Senior Structural Engineer

Ainley Graham & Associates Limited
1-50 Grant Timmins Drive
Kingston, Ontario, K7M 8N2
Tel:  (343) 266-0002 ext. 207
Fax: (343) 266-0028
Cell: (647) 236-4791
rameshni@ainleygroup.com

CAUTION: The information contained in and/or attached to this transmission is solely for the use of the intended recipient.
 Any copying, distribution or use by others, without the express written consent of the Ainley Group, is strictly prohibited. The
 recipient is responsible for confirming the accuracy and completeness of the information with the originator. Please advise
 the sender if you believe this message has been received by you in error.

 
 

mailto:rameshni@ainleygroup.com
mailto:treesmobile@gmail.com
mailto:KReid@county.peterborough.on.ca
mailto:reynolds@ainleygroup.com
mailto:sheahan@ainleygroup.com
mailto:mclatchie@ainleygroup.com
mailto:PNielsen@county.peterborough.on.ca
http://www.ainleygroup.com/
mailto:rameshni@ainleygroup.com







From: Reid, Kendra
To: Nielsen, Peter; "Ramin Rameshni (Ainley Group)"
Subject: FW: Panels from Public Information Centre (PIC) North River Bridge
Date: April-02-15 9:57:53 AM
Attachments: image001.png

image002.gif

FYI – my response to Robert from Unimin Mines regarding the North River Bridge.

Kendra Reid

From: Reid, Kendra 
Sent: April-02-15 9:57 AM
To: 'Robert Marshall'
Subject: RE: Panels from Public Information Centre (PIC) North River Bridge

Hi Robert:

Your welcome.

The  County has an approved budget for the rehabilitation for the North River Bridge in 2015. 
 However, the recommendation for replacement in lieu of rehabilitation was received favourably by
 the public and local Councillors at the Public Information Centre (PIC).  We will need to report to
 Council on the results of the EA and receive Council direction on replacement vs. rehabilitation.

Thanks,

Kendra

Kendra Reid

mailto:KReid@county.peterborough.on.ca
mailto:PNielsen@county.peterborough.on.ca
mailto:rameshni@ainleygroup.com




From: Robert Marshall [mailto:RGMarshall@unimin.com] 
Sent: April-02-15 9:50 AM
To: Reid, Kendra
Subject: Re: Panels from Public Information Centre (PIC) North River Bridge
 

Hi Kendra,

Thank you for forwarding me the North River bridge information.

Would I be right in thinking that the existing bridge will likely remain in service until it
 reaches end of life in 5 - 10 years?

Bob

Bob Marshall, P.Eng.
Plant Manager, NSO
(705) 877-2500 X 645

"Reid, Kendra" ---01/04/2015 03:59:00 PM---Hi Bob: Please see attached the panels that
 were on display for the PIC for the North River bridge.

From: "Reid, Kendra" <KReid@county.peterborough.on.ca>
To: "rgmarshall@unimin.com" <rgmarshall@unimin.com>
Date: 01/04/2015 03:59 PM
Subject: Panels from Public Information Centre (PIC) North River Bridge

Hi Bob:

Please see attached the panels that were on display for the PIC for the North River bridge.

Thanks,

Kendra

mailto:RGMarshall@unimin.com
mailto:KReid@county.peterborough.on.ca
mailto:rgmarshall@unimin.com
mailto:rgmarshall@unimin.com




From: Reid, Kendra
To: shawnafoxton1@gmail.com
Cc: Nielsen, Peter; "Ramin Rameshni (Ainley Group)"
Subject: Boat Launch and Property Limits at North River Bridge
Date: June-11-15 4:17:06 PM
Attachments: image001.png

Partial Copy of Topographic Survey by OLS dated Nov 28th 2014.pdf
Block Map 28239 from Land Registry Office.pdf
Plan 45R-4350.pdf

Good Afternoon Shawna:

As a follow up to our recent telephone conversation, please see attached Plan 45R-4350 which
 shows the boundary between your property and County Road No.46.

Block Map 28239 (attached) is from the Land Registry Office and indicates that the boat ramp is
 within unpatented lands (i.e. owned by the Crown).

The attached partial copy of the Topographic Survey shows the location of the stone bridge
 abutments of a bridge that used to be to the north of the existing bridge on County Road No.46 as I
 know you were asking about this.

The County will work with you to come up with a mutually agreeable solution to ensure that you will
 be able to safely pull off the road in front of your gate and open it, particularly when you are pulling
 your boat or utility trailer.

If you have any further questions or concerns, please do not hesitate in contacting me.

Thanks,
Kendra

Kendra Reid









From: Ramin Rameshni
To: shawnafoxton1@gmail.com
Cc: "Reid, Kendra"; "Nielsen, Peter"; mclatchie@ainleygroup.com; "Scott Reynolds"; "Caitlin Sheahan"
Subject: FW: comment on North River Bridge, Havelock
Date: June-23-15 9:23:01 AM
Attachments: image003.jpg

Boat Launch and Property Limits at North River Bridge (524 KB).msg

Dear Shawna,

It was a pleasure to meet you at PIC as well. This is to follow on your inquiries with respect to the
 “Replacement of North River Bridge”.

I understand that Kendra has been in contact with you with respect to the inquiries you made in regards
 to boat lunch/road allowance, and property lines. I also understand that County has agreed to work with
 you to come up with a mutually agreeable solution to ensure that you will be able to safely pull off the
 road in front of your gate and open it, particularly when you are pulling your boat or utility trailer (see
 attached).

With respect to you other inquiries, please see below my responses in green.

Should you have any further questions, please do not hesitate to contact me.

Yours truly,

Ramin Rameshni, Ph.D (Civil Eng.), P.Eng.
Senior Structural Engineer

Ainley Graham & Associates Limited
1-50 Grant Timmins Drive
Kingston, Ontario, K7M 8N2
Tel:  (343) 266-0002 ext. 207
Fax: (343) 266-0028
Cell: (647) 236-4791
rameshni@ainleygroup.com

CAUTION: The information contained in and/or attached to this transmission is solely for the use of the intended recipient.
 Any copying, distribution or use by others, without the express written consent of the Ainley Group, is strictly prohibited. The
 recipient is responsible for confirming the accuracy and completeness of the information with the originator. Please advise
 the sender if you believe this message has been received by you in error.

From: Shawna Foxton [mailto:shawnafoxton1@gmail.com] 
Sent: March-26-15 4:37 PM
To: rameshni@ainleygroup.com
Subject: comment on North River Bridge, Havelock

Hello Ramin,
Nice to speak with you at the information night. As I indicated, my husband and I own
the property on #2504 County Road 46 which is on the East side of the bridge (the
road orientation is East/West where is crossed the North River). Here are our
concerns:



1.Getting off the road when pulling into the driveway:  The new bridge will take
another 8 feet of road allowance toward our entrance gate which means we will no
longer to be able to safely pull off the road in front of our gate and open it (we keep it
closed most of the time for privacy and the safety of our dogs), particularly when we
are pulling our boat or utility trailer. Kendra had suggested that we grant permission to
the County for a new gate to be installed 8 ft or so further into the driveway. (RAR: In
understand that Kendra has been in contact with you and addressed this concern- See
attached.)

2. We are concerned about noise and dust - what is the timeline for the project and will
we have to listen to concrete cutters ruining the peace? Are there hours of operation?
Is it 7 days a week? (RAR: This project will go into construction next year. As
explained in PIC, the estimated construction duration will be 10-12 weeks and local
enforced noise by-law will be followed.)

3. The quality of the water of the river. How will construction debris be kept out of the
water way? (RAR: Environmental constraints will be incorporated into the tender
documents, including provisions for erosion and sediment control. There will be
environmental protection plan submitted by the Contractor to ensure no debris will be
poured into water way. The plan will be reviewed and approved by the County and
strictly followed during construction.)

4. Will the river remain open for wildlife? We have otters and beavers who need to
travel to either side of the bridge to feed and we do not want them to be forced onto
the highway. (RAR: A portion of the bridge opening will remain functional to
facilitate flow during construction. This opening may be used for wildlife passage as
well, and a similar opening to the existing bridge span will be in place following
construction.)

5. How will the salt from the roads be kept from entering the river?
(RAR: The new parapet wall system to be installed on the new bridge will be closed
form and therefore does not allow any de-icing salt form roads to enter waterway.)

6. Access to our property - how will we be able to cross the bridge while construction
is going on? (RAR: The existing bridge does not have any pedestrian sidewalk
installed on the deck. There will be no accommodation for pedestrians while
construction is going on. Please note that pedestrian walkways are normally
considered over bridges conveying high volumes of pedestrian traffic, typically in
urban areas. However, the new North River Bridge will be over three (3) meters wider
than the old bridge, so there will be additional paved shoulder that can be used by
pedestrians. This will provide additional space for walking safely between the painted
lane width and the side rail of the bridge.)

7. Could we please be added to the list for updates. (RAR: You have been added to the
list for updates as requested.)



I would like to talk to Kendra about a few items such as the boat launch and road
allowance/property lines.. could you please give me her contact info? (RAR: In
understand that Kendra has been in contact with you and addressed this concern- See
attached.)

Regards,
Shawna Foxton & Steve Boorne
2504 County Road 46,
Havelock, ON
K0L 2Z0
705-778-2469
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