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Executive Summary

The City of Ottawa (City) retained Dillon Consulting Limited (Dillon) to conduct a Long Term Strategy
Review and Impact Assessment Study for the decommissioning of the Porters Island Pedestrian Bridge
(SN013260). This report summarizes the current condition of the structure and results of the structural
evaluation, provides assessment of the risk associated with maintaining the current structure
functionality in its existing condition, summarizes the results of initial consultation with stakeholders,
provides a summary of renewal options considered for the site, presents cost estimates for
rehabilitation and decommissioning of the structure, and outlines next steps for decommissioning of the
structure.

Porters Island Pedestrian Bridge is a two-span (38.4 m — 38.4 m) pin-connected wrought iron Pratt
through-truss superstructure with a timber deck and was constructed in 1894. The bridge is supported
on a stone masonry pier and abutments founded on bedrock. The bridge has an overall width of 4.1 m,
clearance between railings of 3.2 m and a total height of 6.0 m. The bridge spans the south branch of
the Rideau River in Ottawa, between Porters Island and St. Patrick Street. The structure is not currently
designated, however it is listed on the Ontario Heritage Bridge List and the crossing is associated with
the history of Porters Island serving as a former quarantine site. The structure is one of two bridges
servicing Porters Island, and has been deemed redundant since there is a newer bridge that services
both vehicular and pedestrian traffic. The bridge was closed to pedestrians in 2009 due to concerns
associated with its condition and the structure still carries an active Enbridge gas main onto Porters
Island.

The structure is overall in poor to fair condition. Significant defects include severe localized corrosion to
truss members at the abutments, visual crack indications on several fracture critical truss members (eye-
bars at diagonals, verticals and bottom-chord), severely deformed or uneven loading truss members,
seized and corroded abutment bearings and severe weathering and rot of timber deck and stringers. The
results of the structural evaluation conclude that several superstructure components are structurally
deficient and do not meet the current CHBDC requirements in all loading scenarios. Based on the
condition of the structure, the structure is a liability to the City if not properly maintained with medium
to high risks to public safety and potential for unplanned disruption of the existing gas service
(marginally acceptable risk).

Initial consultations revealed that several agencies had a desire to protect the heritage value of the
structure. More specifically, the Councillor of the Rideau-Vanier Ward, the Lowertown Community
Association, and the City of Ottawa Heritage Unit had a desire to protect and/or re-open the pedestrian
bridge to the public.

Three renewal options were considered for the site:
e Decommissioning — Remove the existing structure and relocate the existing Enbridge gas main
to another suitable location. The estimated cost for decommissioning is $271,000, which
excludes costs associated with gas main relocation. The costs for gas main temporary support,
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protection, and relocation were developed by the City in consultation with Enbridge and are
estimated at $650,000.
e Maintain Current Functionality — Repair and strengthening of the existing structure to maintain

the current use of the existing structure in supporting the existing Enbridge gas main while
remaining closed to vehicular and pedestrian traffic. The initial cost for the rehabilitation of the
structure is estimated at $676,000, which excludes costs associated with gas main temporary
support, protection or temporary relocation (as required). The costs for gas main temporary
support and protection were developed by the City in consultation with Enbridge and is
estimated at $20,000.

e Reinstate Pedestrian Crossing — Major rehabilitation of the existing structure to reinstate the

functionality of the structure as a pedestrian crossing. The initial cost for the rehabilitation of
the structure is estimated at $ 1,520,000, which excludes costs associated with gas main
temporary support, protection or temporary relocation (as required). The costs for gas main
temporary support and protection were developed by the City in consultation with Enbridge and
is estimated at $200,000.

The results from the impact assessment confirmed that decommissioning of the structure is anticipated
to have limited impacts to the natural and socio-economic environments, if the proposed mitigation
measures are carried forward. The decommissioning meets the requirements of a Schedule A+ project
(MCEA Appendix 1, Project # 39. Retirement of existing road and road related facilities) under the
Municipal Class Environmental Assessment (EA) (2000, as amended in 2007, 2011 & 2015). Schedule A+
projects are considered pre-approved, however the public is to be advised prior to project
implementation. Based on the age and the heritage significance of the structure, along with the history
associated with Porters Island and interest from the public in protecting the heritage value of the
structure, it is recommended that the City develop a Commemoration Strategy if the City proceeds with
decommissioning of the structure. The Commemoration Strategy should include the preparation of a
Cultural Heritage Documentation Report (CHDR) and an Open House. The Open House would provide an
opportunity for the public to meet with City staff to review and provide input to the proposed
Commemoration Strategy. The Commemoration Strategy could include salvage and reuse of heritage
features in a commemorative monument that preserves some of the key elements of the structure’s
built heritage and pays tribute to history of the crossing and island.

Should the City consider rehabilitation of the structure, it is anticipated that the project would proceed
under a Schedule B (MCEA Appendix 1, Project # 30. Reconstruction or alteration of a heritage structure)
under the Municipal Class Environmental Assessment (EA) (2000, as amended in 2007, 2011 & 2015).

Additional proposed mitigation measures, precautions and/or recommendations for this structure as a
result of the investigations include the following:

e Offsite dismantling of the superstructure is a feasible mitigation measure to limit the impact of
construction activities during decommissioning. Removal and transportation of the entire
superstructure following removal of the timber deck system would significantly reduce the
impacts to the adjacent land and residents.

City of Ottawa
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e Maintaining the existing masonry substructure in situ will lower the risks and limit the
environmental impacts of the decommissioning. The remaining substructure would also
preserve the heritage of the stone masonry.

e Continued correspondence with Enbridge (James Arbuthnott) is recommended to communicate
the existing structure condition and results from the structural evaluation, potential hazards for
inspection of the existing gas main, potential cost-sharing component with the City and to
continue pursuing the relocation of the gas main.

e Due to the condition of the structure, it is recommended that the abutment bearing seats be
cleaned to allow for proper inspection and monitoring of the structure. It is recommended that
the structure be observed in cold weather to increase understanding of structure behaviour.
Revisiting the current frequency of structure inspections may also be warranted (biennial
instead of the current 5 year interval).

e Completion of an archaeological assessment is required if impacts to undisturbed areas are
anticipated during construction.

City of Ottawa



1.0

Introduction

The City of Ottawa (City) has retained Dillon Consulting Limited (Dillon) to conduct a Long Term Strategy
Review and Impact Assessment Study for the decommissioning of the Porters Island Pedestrian Bridge
(SN013260). Engineering services associated with this assignment include completion of a visual
inspection of the structure, environmental field assessment, a structural evaluation of the
superstructure, a renewal options analysis and an impact and risk assessment for decommissioning of
the bridge. This report provides a summary of all engineering services completed with focus on activities
associated with decommissioning of the structure. A comprehensive presentation of the results from the
structural evaluation and renewal options analysis have been presented under separate cover and are
included in the appendices of this report.

The Ontario Structural Inspection Manual (OSIM) rating forms and site photographs of the existing
structure condition and significant areas of deterioration and are included in Appendix A. The Natural
Environment Memorandum summarizing the results of the environmental field assessment including a
review of potential Species at Risk (SAR) is included in Appendix B. The Structural Evaluation
Memorandum summarizing the results of the structural evaluation with calculations is provided in
Appendix C. The Renewal Options Analysis Memorandum complete with detailed construction cost
estimates for current renewal need and life-cycle cost estimates is included in Appendix D. A summary
of all consultation completed for this assignment, including the Project Initiation Letter and complete
distribution list and responses received to date is included in Appendix E. Background information on
the existing Enbridge gas main currently utilizing the bridge is included in Appendix F. Results of the lead
content testing completed on the existing structure coating is provided in Appendix G. Extracts from
published material relating to the heritage value of this structure is provided in Appendix H. The City’s
Risk Management Evaluation Tables are included in Appendix I.

The following reference documents were provided by the City and were reviewed in preparation for this
assignment:
e Rehabilitation Drawings (Railing System Replacement) — Old Porter’s Island Bridge, Drawing No.
DB-32603-1 to -3, dated April 18, 1963.
e Gas Main Installation Drawings — Old Porter’s Island Bridge, Drawing No. B-33604-1, dated
November 30, 1982.
e Rehabilitation Drawings (Structural Steel Recoating) — Old Porter’s Island Bridge, Drawing No. B-
032605-1 to -2, dated September 19, 1984
e Rehabilitation Drawings (Timber Deck Repairs, Masonry Repointing) — Porters Island Pedestrian
Bridge Repairs, Drawing No. B-032606-001 to -002, dated August 1998.
e OSIM Inspection Forms (September 2011)

City of Ottawa



2.0

2.0 Study Area

Study Area

The Porters Island Bridge (SN013260) is a pedestrian bridge that crosses the south branch of the Rideau
River between Porter Island and St. Patrick Street in the City of Ottawa. The limits of the study area are

shown on Figure 1.

Limits of /

Study Area

' X

Figure 1: Key Plan

Porters Island currently houses two facilities, the Chartwell Rockcliffe Retirement Residence, and the
Garry J Armstrong long term care home. The structure is one of two bridges servicing Porters Island, and
has been deemed redundant since there is a newer bridge that services both vehicular and pedestrian

traffic which was constructed in the 1960s.

City of Ottawa
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3.0

3.1

3.0 Existing Structure

Existing Structure

Porters Island Pedestrian Bridge is a two-span (38.4 m — 38.4 m) pin-connected wrought iron Pratt
through-truss superstructure with a timber deck and was constructed in 1894. The structure is not
currently not designated, however it is listed on the Ontario Heritage Bridge List. The bridge is supported
on a stone masonry pier and abutments founded on bedrock. The bridge has an overall width of 4.1 m,
clearance between railings of 3.2 m and a total height of 6.0 m. The bridge spans the south branch of the
Rideau River in Ottawa, between Porters Island and St. Patrick Street.

The bridge has undergone several rehabilitations over its service life, with known rehabilitation history
as follows:
e 1963: Railing System Replacement — replacement of original timber handrail with steel 3-pipe
handrails
e 1982: Gas Main Installation
e 1984: Structural Steel Recoating — abrasive blast cleaning and recoating of entire superstructure
e 1998: Minor rehabilitation — removal and replacement of deteriorated timber deck planks,
stringers and blocking and repointing of masonry piers and abutments

The bridge was closed to pedestrians in 2009 due to concerns associated with its condition and has been

identified to be in ‘poor’ condition since that time. The structure still carries an active Enbridge gas main
onto Porters Island.

Current Use

Porters Island Pedestrian Bridge has been closed to pedestrian use since 2009 and is currently used
solely to support an Enbridge gas main servicing Porters Island. The City agreed to the use of the Porters
Island Pedestrian Bridge to support the gas main in a memo dated December 1982 which is included in
Appendix F. The memo also stipulated that Ottawa Gas (owner of the utility at the time) was to inspect
the gas main at least annually and was not to use a vehicle weighing more than 1150 kg on the
structure.

Access to the structure is restricted to the south end of the bridge through the use of a locked gate. The
north end of the structure is completed barricaded. While no clear evidence of public use of the
structure was noted at the time of the inspection, there is evidence and reports of the bridge being used
as a shelter for the homeless.

City of Ottawa



3.2

Existing Structure Condition

The existing condition of the bridge was assessed through the completion of an OSIM inspection that

was conducted as part of this assignment. The results of the OSIM inspection with site photographs are

presented in Appendix A and the significant findings are summarized below.

The truss members were found to vary in condition from poor to good. Significant defects and

structural concerns in select truss members include:

- Severe localized section loss on the bottom chord, end post, and cross bracing at the
abutment pin connections;

- Visual crack indications were on several loop-welded eye bars including bottom chords,
diagonals, and verticals located at the forged lap of the eye bars near the pin connections;

- Several deformed or entirely unloaded bottom chord members indicating that some bottom
chord members were disengaged at the time of the inspection;

- Uneven loading of individual eye-bars of the same truss member including bottom chord,
diagonal and vertical members.

Floorbeams were generally in good condition with localized corrosion of the top flange,

particularly near the pin hanger connections.

The roller bearings at the south abutment were seized, severely corroded, and surrounded by

debris. North abutment was not accessible for inspection but is suspected to be in the same

condition.

Pier bearings were in good condition with exception of a cracked pin spacer with some medium

to severe corrosion of the pin (east bearing of the south truss). Crack suspected due to rust

jacking of pin below spacer.

The structural steel coating was generally in good condition and tightly adhered to planar

surfaces with surface corrosion on 10-15% of the truss members and floorbeams including

complete coating failure at multiple truss nodes.

The wood deck and stringers were generally in poor condition. Approximately 40% of the wood

deck exhibited weathering, rotting, decay and 17 deck planks were missing or severely

weathered. Approximately 40% of wood stringers showed signs of weathering, and rotting.

Localized fire damage was observed on the stringers, deck and blocking near the south

abutment. Medium to severe checking/splitting on outer stringers. Connection deficiencies

noted between timber blocking and stringers.

North and south abutments were in good overall condition. Deterioration limited to vertical

narrow to wide cracks with a localized spalling of one stone at the north abutment. Mortar

joints were generally in good condition. Loss of mortar was observed near waterline at North

Abutment.

Pier was in good overall condition. Deterioration limited to vertical narrow to wide cracks, with a

localized spalling of one stone at the northwest corner of the pier and loss of mortar at joints

near waterline.

Dry stone retaining wall noted at northwest quadrant was in poor condition.

City of Ottawa



3.3

Structural Evaluation

A structural evaluation of the superstructure was completed in accordance with the Canadian Highway
Bridge Design Code (CHBDC) CSA-S6-14. The truss members, floor beams and stringers were evaluated
at Ultimate Limit States (ULS) in accordance with Section 3 of the CHBDC (Section 14 is not applicable for
pedestrian crossings). Snow loads were considered in accordance with Section 16.7 of the MTO
Structural Manual. The bridge superstructure was modelled using commercial software (SAP2000).

The structure was modelled based on the original section properties and intended structural behavior to
represent a baseline structural evaluation. Member capacities were reduced to account for observed
material defects, deterioration and structural behaviour. The observed material defects and
deterioration included section loss and crack indications. The observed structural behaviour included
bowed and unloaded bottom chord members and unevenly loaded eye bar members in the bottom
chord, diagonals, and verticals. The results of the structural evaluation were presented considering the
following structure loading scenarios: 1) Unrestricted access to maintenance equipment and
pedestrians, 2) Unrestricted access for pedestrians only (no maintenance vehicle permitted) and 3)
Restricted access (structure closed to the public representing current functionality).

The structural evaluation concluded the following:

e Several superstructure components are structurally deficient and do not meet the CHBDC
requirements in all loading scenarios. Depending on the intended future use of the structure,
the extent of member replacement, modifications or strengthening varies, however significant
retrofit repairs are required should the structure be reopened to pedestrian traffic (with or
without maintenance vehicle access).

e Structural concerns under the current functionality (structure closed to pedestrians and carries
gas main) include:

Presence of cracks indications on primary tension members;

o Structural deficiency of bottom chord members with severe section loss;
o Structural deficiency of end-posts and several pin connections;
o Thermal and structural behaviour of structure (compromised bearings and unloaded /

deformed members); and
o Condition and capacity of deck system (for inspection purposes).
e |[f the structure is to be maintained or rehabilitated:

o Replacement of the expansion bearings is recommended as bearing fixity is causing the
structure to behave in an unintended manner and resulting in stress redistribution.

o Additional investigation of the potential bottom chord bracing system loading including
observing the structure in different thermal and loading conditions is recommended to
properly assess and correct the structural behavior.

o The visual crack indications and forging imperfections on this bridge should be assessed
through Non-Destructive Testing (NDT) as primary tension members with active cracks
should not remain in service if open to public.

City of Ottawa



3.4

3.0 Existing Structure

o Steel composition testing of the separate elements such as the rolled sections, loop-
welded eye bar members, upset eye bar members and pins is recommended to more
accurately model structure and repair needs.

e [f the structure is to be demolished, it is recommended that the current structural behaviour and
the anticipated seized bearing conditions be carefully considered in the development of any
demolition and removal procedures.

e Based on the current condition of the structure, seasonal structure inspection (spring - fall)
without the use of specialized access equipment remains feasible. However proper precautions
including fall-arrest measures are required due to the poor condition of the timber decking.

A comprehensive presentation of the structural evaluation results is presented in Appendix C.

Renewal Options Analysis

3.4.1

A renewal options analysis was developed in order to provide a cost comparison between
decommissioning of the structure and options that would allow for preservation of the structure
through either maintaining the current structure functionality or reinstatement of the existing structure
as a pedestrian crossing. The financial analysis for each renewal options included a life-cycle cost
analysis with consideration for annual operations and maintenance costs. A description of each renewal
option is listed below. A comprehensive presentation of the scope of work, listing of assumptions,
structural considerations and costs for each renewal options is presented in Appendix D and
summarized herein.

Renewal Options

Cost estimates were developed in accordance with the Infrastructure Services Department’s guideline
for Capital Cost Estimates and include allowances for engineering, City internal costs, miscellaneous and
contingency. Costs associated with the existing Enbridge gas main such as relocation, temporary re-
routing, temporary support or protection and reinstatement are not included in the life cycle analysis.
The City has developed the costs associated with the existing Enbridge gas main in conjunction with
Enbridge and these costs are provided separately for future reference. The initial construction cost of
the different renewal options considered are summarized in Table 1 below.

Table 1: Renewal Options Capital Cost Estimate

Option Description Cost
1 Decommissioning S 271,000
2 Maintain Current Functionality $ 676,000
3 Reinstate Pedestrian Crossing $ 1,520,000

City of Ottawa
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Decommissioning
The objective for this option is to remove the existing structure and relocate the existing Enbridge gas

plant to another suitable location. The anticipated scope of work for decommissioning of this structure
includes:

e Removal of deck system;

e Removal and salvaging of the steel superstructure;

e Relocation of gas main; and

e Modifications to approaches and embankments.

Construction for this option is anticipated to be completed in one construction season. The initial cost
for decommissioning of the structure is estimated at $271,000, which includes a 15% allowance for
engineering services and a 25% construction contingency, but excludes costs associated with gas main
relocation. The costs for gas main temporary support, protection, and relocation were provided by the
City in consultation with Enbridge and are estimated at $650,000.

Maintain Current Functionality
The objective for this option is to maintain the current use of the existing structure in supporting the

existing Enbridge gas main while remaining closed to vehicular and pedestrian traffic. The rehabilitated
structure should meet the requirements of applicable codes and standards for utility support structures
and the required inspection activities. The results from the structural evaluation and OSIM inspection
have confirmed that rehabilitation of the existing bridge is required to achieve this option objective. The
approach for this option is to perform minimal rehabilitation to address current structural concerns and
identified risks while lowering the operational and maintenance costs associated with the upkeep of the
structure.

The anticipated scope of work under this option includes:
o Removal of timber deck system;
o Supply and installation of an inspection catwalk;
o Repair and strengthening of the bottom chord members with severe localized section loss (4
locations at abutments, and one pin location at the pier);
Localized strengthening of the end post;
Supply and installation of new abutment bearings (4 locations);
Masonry repair;
Localized coating touch-ups; and
Repair and modifications at approaches and embankments.

O 0O O 0 ©°

Construction for this option is anticipated to be completed over one construction season. The initial cost
for the rehabilitation of the structure is estimated at $676,000, which includes a 15% allowance for
engineering services and a 25% construction contingency, but excludes costs associated with gas main
temporary support, protection or temporary relocation (as required). The costs for gas main temporary
support and protection were developed by the City in consultation with Enbridge and is estimated at
$20,000.

City of Ottawa



3.4.2

3.0 Existing Structure

Reinstate Pedestrian Crossing
The objective for this option is to reinstate the functionality of the structure as a pedestrian crossing,

which requires a major rehabilitation of the existing bridge. The rehabilitated structure should meet the
requirements of the applicable codes and standards for a pedestrian crossing including maintenance
vehicle loading. The approach for this option is to perform a comprehensive rehabilitation of the
structure to the requirements of current codes and standards for an anticipated design life of 75 years

with limited required interventions on the rehabilitated structure.

The anticipated scope of work under this option includes:

o Removal of timber deck system;

Temporary support or re-routing of gas main;

Dismantling of truss members;

Rehabilitation and/or reconstruction and/or strengthening of individual truss components;
Supply and installation of new bearings (all locations);

Reconstruction of truss superstructure;

Recoating of entire truss; and

Repair and modifications at approaches and embankments.

O 0O 0O O O O O

Construction for this option is anticipated to be completed over two construction seasons. The initial
cost for the rehabilitation of the structure is estimated at $ 1,520,000, which includes a 15% allowance
for engineering services and a 25% construction contingency, but excludes costs associated with gas
main temporary support, protection or temporary relocation (as required). The costs for gas main
temporary support and protection were developed by the City in consultation with Enbridge and is
estimated at $200,000.

Options Life Cycle Cost Analysis

A life-cycle cost analysis of the three identified options was prepared as part of the Renewal Options
Analysis included in Appendix D. The results of the life-cycle cost analysis are summarized in Table 2
below.

Table 2: Renewal Options Life Cycle Cost Estimates
Description Discount Rate ‘

| 50% @ 7.0%

$354,400 | $318,000

2019: Structure decommissioning $425,000

2044: Masonry abutment preservation

(required to maintain soil retaining integrity) (-) (-) (-)

2069: Masonry abutment preservation
2094: Masonry abutment preservation

City of Ottawa



2 2019: Maintain Current Functionality with $1,078,400 = $862,200 $759,900
structural steel repairs, deck
replacement/catwalk installation, coating (154%) (143%) (139%)
repairs, masonry rehabilitation.
2044: Substructure masonry repairs, Coating
repairs
2069: Substructure masonry repairs, truss
repairs and catwalk replacement.
2094: Structure decommissioning

3 2019: Reinstate pedestrian crossing $2,599,000 | $2,105,000 | $1,844,500
2034: Boardwalk, railing and structure repairs
2044: Substructure masonry repairs, truss (512%) (494%) (480%)

recoating and boardwalk replacement.

2059: Boardwalk, railing and structure repairs
2069: Truss recoating and boardwalk
replacement, substructure masonry repairs,
and bearing replacement.

2084: Boardwalk, railing and structure repairs
2094: Structure decommissioning

Decommissioning
Following the removal and decommissioning of the structure, the only foreseen life-cycle intervention is

masonry rehabilitation as required to maintain the soil-retaining performance of the existing abutments,
particularly the north abutment.

Maintain Current Functionality
Required life cycle interventions for maintaining the existing functionality of the structure following the

rehabilitation include masonry rehabilitation of the substructure, and future structural steel repairs and
replacement of the inspection catwalk.

For the purposes of the life-cycle cost model, we have assumed that following the 75 year design life,
the structure would be decommissioned.

Reinstate Pedestrian Crossing
Required life-cycle interventions for the reinstated pedestrian crossing functionality of the structure

following the rehabilitation include masonry rehabilitation of the substructure, future timber boardwalk
and structural steel repairs and complete recoating along with replacement of the deck and railings.

For the purposes of the life-cycle cost model, we have assumed that following the 75 year design life,
the structure would be decommissioned.
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Hazardous Substances

A formal hazardous substances survey was not completed as part of this assignment. The results
presented herein do not represent a comprehensive hazardous substances assessment. It is
recommended that a complete review of potential hazardous substances be reviewed in advance of
structure decommissioning to assess site potential for all 'Designated Substances' identified in the
Occupational Health and Safety Act, R.S.0. 1990, c. 0.1.

The 1985 rehabilitation drawings indicated an Inorganic Zinc/Vinyl/High-Build Vinyl coating system
which may contain lead (stabilizer / inhibitor). The surface coating of the structure was tested for lead
content. Samples were obtained by chipping the coating from both structural and non-structural
components. Paracel Labs completed the lead content testing and the laboratory results are presented
in Appendix G and summarized in Table 3.

The Surface Coating Materials Regulation (SOR/2016-193) states that the total lead present in a surface
coating material must not be more than 90 mg/kg (90 PPM). Although the coating on this bridge was
applied before this regulation was created, this limit defines a lead containing paint. Based on the
results, all 5 samples contained over 90 PPM of lead and therefore the coating shall be considered as a
lead containing coating.

Table 3: Coating Lead Content Result

Sample Location Result Classification
(PPM)
1 Vertical (North) 508 Lead Containing
2 Mid Span Hand Rail (North) 538 Lead Containing
3 Hand Rail near South 317 Lead Containing
abutment
4 End Post at Pier (South) 431 Lead Containing
5 Vertical (South) 423 Lead Containing
AVERAGE 443 Lead Containing

The history of the timber deck is unknown including the preservation treatment used on the timber deck
system (nailing strips, stringers, and deck boards). Preservation treatment of timber has historically
included use of designated substances such as arsenic (contained in pressure treated lumber and
creosote coatings). Samples and testing for arsenic were not included as part of the scope for this
assighment.
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Risk Assessment of Maintaining Existing
Conditions

The following risk assessment summarizes a risk analysis of the existing structure, representing a
condition whereby the structure remains in service with no future interventions (remains in current
state). The risk assessment was generated based on the guidelines provided in the City Risk
Management Framework including the risk impact measurement and future event likelihood rating. The
City Risk Management Framework is included in Appendix I. Table 4 presents the impact rating of the
major risk events considered, the likelihood of the assessed risk events and the risk impact rating and
likelihood rating where then used to determine the risk score.
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Table 4: Future Event Risk Impact Measurement
Description Likelihood Risk

Rating Score

Primary Impact Level of Risk

Likelihood Description

Temporary Disruption of
Gas Main due to

Structural failure causing damage to
the gas main and disrupting service

Operational — Interruption of an
essential service to residents for a

The gas main can be impacted by the

structural failure of a single member. Given

Structural Failure until a repair is completed. short duration. the structural behaviour concerns and 12 Medium- | Marginally
structural deficiencies revealed in the High Acceptable
structural evaluation, this event is
considered possible within a 10 year period.

Complete Disruption of Structural failure causing significant Operational — Interruption of an It is assumed that a more significant

Gas Main due to damage or rupturing the gas main essential service to residents for a structural failure and overall deformation of

Structural Failure requiring a new/temporary line to prolonged period of time. the global structure would be required for a 10 Medium- | Marginally

service residents. rupture of the gas main (or significant High Acceptable
damage to required complete replace in
order to re-establish service).

Structural Collapse Structural collapse resulting in impacts | Operational — Compromised Complete collapse would be required.

Affecting Navigable to the navigability of the Rideau River. | navigability of the Rideau River Completed collapse of bridges is not a ..

. . . 2 Low Negligible

Waterway South Branch. common failure mechanism even in non-
redundant structures such as trusses.

Pedestrian Using Member of the public ignoring the Public Safety — Injury to member No sign of frequent use of the structure.

Structure Experiences barriers to entry experiences injury of the public on City Property. Medium Marginally

Injury due to current condition of timber Clear barriers to access limit Acceptable

deck. potential liability.

Worker Using the Utility worker or City Staff using Public Safety - Injury on poorly Yearly inspections of the gas plant are

Structure Experiences structure for O&M activities maintained City Property. No required. Bi-annual inspections of the Medium- | Marginally

Injury experiences injury due to current signage warning duly present staff structure. No indication of official notice to 12 High A tabl

condition of timber deck. members hazards (timber deck the utility owner about the current & cceptable
condition). condition of the bridge.

Loss of Life of Bridge User | Example: Loss of life through drowning | Public Safety — loss of life or Clear barriers to public access and no sign of

due to Condition of the due to condition of timber deck critical injury poorly maintained frequent use of the structure. Medium- = Marginally

Bridge (failure/openings of timber boards) or | on City Property. No signage Yearly inspections of the gas plant are 10 .

. : ) High Acceptable
structure collapse. warning of hazards (timber deck required.
condition).

Structural Collapse/ Structural collapse/failure releases Environmental — Potential impact Complete collapse would be required.

Failure Affecting Fish debris into the Rideau River. fisheries resources, especially if Completed collapse of bridges is not a .

. . . e . . . 3 Low Negligible
and/or Fish Habitat occurs during critical life processes common failure mechanism even in non-
(eg. spawning) redundant structures such as trusses.

Structural Collapse Structural collapse/failure releases Environmental — Potential impact Complete collapse would be required.

Affecting Turtle Habitat debris into the Rideau River. turtle overwintering habitat If Completed collapse of bridges is not a .

2 Low Negligible
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5.1

5.0 Environmental Existing Conditions

Environmental Existing Conditions

In order to conduct the impact assessment, the natural, socio-economic and cultural features within the
Study Area have been assessed and a high level impact assessment based on the decommissioning of
the structure has been completed.

Natural Environment

5.1.1

A desktop background review for the site was completed to screen for significant natural features and
for the potential presence of Species at Risk (SAR) and Species of Conservation Concern (SCC) within the
Study Area.

Site reconnaissance was completed by Dillon Environmental staff on September 4, 2018. Access was
limited to City owned and public ally accessible lands, with visual interpretation of adjacent lands
supplementing a desktop analysis. Field investigations included the following:

e Field verification and refinements of vegetation communities.

e A migratory bird nest search and bat roosting habitat assessment.

e Identification of watercourses with the potential to provide fish habitat.

e Documentation of incidental wildlife and wildlife habitat encountered in the field.

Detailed results of our background review and site assessment are documented under separate cover
(Decommissioning of Porters Island Bridge — Species at Risk Screening), and included in Appendix B.

Physiography and Soils

5.1.2

The surficial geology of the area is documented to consist of Champlain Sea sediments predominantly
made up of clay and silt underlying erosional terraces. The upper portion of these marine deposits has
typically been removed to variable depths by fluvial erosion, leaving uniform blue-grey clay. Some
lenses, bars, and channel fills of sand and pockets of non-marine silt were formed during the terrace (or
channel) cutting. Underlying the Champlain Sea sediments, the bedrock of the Ottawa Formation
consists primarily of limestone with some shaly partings, and sandstone at depth (Geological Survey of
Canada, 1979, Geological Survey of Canada, 1982).

Surface Water

The Study Area is located within the Lower Rideau River Sub watershed, approximately 1.4 km upstream
of the Rideau River and Ottawa River confluence. The Lower Rideau River watershed drainage area
encompasses 765 m? and flows through an agricultural landscape in its upstream reaches before flowing
through urban land uses in the City of Ottawa and discharging into the Ottawa River (a designated
Canadian Heritage River).

City of Ottawa



5.0 Environmental Existing Conditions 14

5.1.3 Terrestrial Features

51.3.1 Vegetation

Areas of woodland along the banks of the Rideau River consistent with City of Ottawa Official Plan
mapping of natural heritage features were observed. As noted in the Natural Environment Memo
(Appendix B), riparian habitat present on both the north and south ends of the pedestrian bridge
consists primarily of deciduous treed banks, with no SAR vegetation observed. The observed vegetation
is well established and the watercourse banks appear stable (eg. no obvious signs of slope failure or
erosion).

5.1.3.2 Species at Risk (SAR)

Based on the presence of mature trees, the bridge structure itself, and the nature of the riparian area
along the Rideau River, the following species have potential to be found within the Study Area:
e Barn Swallow:
While potential habitat was identified through the background review for Barn Swallow on
the bridge structure no individuals or nests were observed within the Study Area by Dillon
staff during field investigations. There is a low potential for these species to be present,
however the bridge should be screened for nesting activities prior to any construction
activity.
e Blanding’s Turtle:
Although no individuals were observed, the Rideau River itself is known to provide habitat
for Blanding’s Turtle and therefore there is a high potential to encounter these species
during nesting season.
e SAR bats:

Although no individuals were observed, cavity trees along the banks of the Rideau River
have a moderate potential to provide maternal roost habitat for SAR bat species.

As of April 1, 2019, the administration of the Endangered Species Act (ESA) transitioned responsibility
from MNRF to the Ministry of the Environmental, Conservation and Parks (MECP). At this time, we are
unaware of the impacts of this transition to the regulatory process and as a result the project.

Depending on impacts to SAR bat habitat along the watercourse banks and/or Blanding’s Turtles habitat
within the watercourse, an Information Gathering Form (IGF) may be required for submission to the
MECP outlining the proposed works, anticipated impacts and proposed mitigation measures. MECP
would then determine if further steps are required to avoid contravention of the ESA or if a permit is
required. If a permit is required, it could take significant time (in some cases over a year), which should
be taken into consideration as part of the project delivery schedule.

5.1.4 Fisheries and Aquatic Ecosystem

MNREF LIO, the Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA) Agricultural
Information Atlas, and the City of Ottawa Geomapping were reviewed for potential watercourses within

City of Ottawa



5.1.5

the Study Area. The bridge crosses the Rideau River, and no other watercourses are located directly
adjacent to the Study Area.

A review of Fisheries and Oceans Canada (DFO) Aquatic SAR Mapping was completed and there were no
Threatened or Endangered aquatic species identified within the Study Area. The closest mapped aquatic
SAR are located approximately 1.4 km downstream of the Study Area in the Ottawa River.

A review of LIO GIS data (Aquatic Resource Poly Segment, October 2018) identified a variety of warm
water, cool water and cold water fish species in the Lower Rideau River including Alewife (Alosa
pseudoharengus), Banded Killifish (Fundulus diaphanus), Black Crappie (Pomoxis nigromaculatus),
Blackchin Shiner (Notropis heterodon), Bluegill (Lepomis macrochirus), Bluntnose Minnow (Pimephales
notatus), Brown Bullhead (Ameiurus nebulosus), Common Carp (Cyprinus carpio), Emerald Shiner
(Notropis atherinoides), Golden Shiner (Notemigonus crysoleucas), Greater Redhorse (Moxostoma
valenciennesi), Johnny Darter (Etheostoma nigrum), Tesselated Darter (Etheostoma olmstedi),
Largemouth Bass (Micropterus salmoides), Logperch (Percina caprodes) , Mottled Sculpin (Cottus bairdii),
Muskellunge (Esox masquinongy), Northern Pike (Esox lucius), Pumpkinseed (Lepomis gibbosus), River
Redhorse (Moxostoma carinatum), Rock Bass (Ambloplites rupestris), Shorthead Redhorse (Moxostoma
macrolepidotum), Slimy Sculpin (Cottus cognatus), Smallmouth Bass (Micropterus dolomieu), Sunfishes
(Lepomis sp.), Walleye (Sander vitreus), White Sucker (Catostomus commersonii) and Yellow Perch
(Perca flavescens).

Waste and Contamination

Historically, the island is reported to have operated as a landfill used for the disposal of a variety of
materials, including refuse and cinders from the Parliament Hill heating plant. Newspaper articles and
previous environmental reports indicate that the island was used as a dump between at least 1906 and
1939. Refuse, ash, and fill material were deposited on the island to, in part, increase the elevation and
reclaim portions that had been eroded by the river. Several environmental investigations have been
completed at the island in conjunction with construction activities associated with the current and
previous buildings. These investigations have identified the presence of garbage and miscellaneous fill
material over the entire footprint of the island, with an overlying layer of cover material ranging
between approximately 0.15 m and 0.45 m thick.

In addition to landfilling activities, the island was also historically used as a quarantine station for people
with contagious diseases, an isolation hospital, and later a military hospital during World War Il. The first
senior’s residence (former Allen House) was constructed in 1964 on the eastern half of the island, with
the second facility (Bradford House) opening in 1972. The current Garry J Armstrong Home and
Chartwell Rockcliffe Retirement Residence opened in 2005 and 2008 respectively, with Site Plan
Application approvals granted in 2003 and 2006. A permit issued in March 1963 found in the City of
Ottawa Tank Database and a 1998 Exterior Phase | and Limited Phase Il Environmental Site

Assessment (ESA) both indicated the presence of fuel storage tanks located near the southeast corner of
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the island adjacent to the former Allen House. In the 2004 Supplemental Phase Il ESA completed by
Paterson Group Inc., hydrocarbon impacts were also noted beneath the northeast corner of the same

building.
5.2 Socio-Economic Environment
5.2.1 Political Jurisdiction

The Porters Island Pedestrian Bridge is located within the City of Ottawa, Ward 12 — Rideau Vanier.

52.2 Adjacent Lands and Traffic

The south end of the Porters Island Pedestrian Bridge formerly connected to a sidewalk on St. Patrick
Street, with the north terminus formerly connecting to the parking lot and road network.

St. Patrick Street is a four-lane divided urban arterial roadway with an AADT of 39,700 in the vicinity of
Porter Island. St. Patrick Street is not a designated truck route. OC Transpo operates routes 6, 7,17, 19
between Cobourg Street and the Vanier Parkway. There are no transit routes between Cobourg Street
and Beausoleil Drive. There are dedicated sidewalks and cycle track facilities located in the north and
south boulevards.

The banks along the Rideau River are naturally vegetated and form part of the Natural Land, Parkland
and Greenspace land uses, surrounded by residential and commercial development.

52.3 Communities, Residences and Commercial Development

Porters Island currently houses two facilities, the Garry J Armstrong Home (200 Island Lodge Road; home
for 180 residents) and the Chartwell Rockcliffe Retirement Residence (100 Island Lodge Road; with 127
resident suites). Associated with these buildings are parking lots and driveways connecting vehicles to
Island Lodge Road, with remaining lands landscaped with pedestrian paths and gardens.

Porters Island is accessed via the Island Lodge Road providing both vehicular and pedestrian access from
St. Patrick Street to the south. All access to Porters Island, including emergency vehicles, is through the
Island Lodge Road bridge spanning the south branch of the Rideau River.

5.2.4 Recreational and Tourism

No significant tourism and recreational activity has been identified within the study area.

52.4.1 Navigable Waterway

The Porters Island Pedestrian Bridge is on the south channel of the island; both the north and the south
channels are navigable waterways with similar navigable characteristics. The Rideau River at this
location is not significantly used by recreational users and this segment has not been identified as being
used by touristic or otherwise commercial operations.
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The Rideau River (from Lower Rideau Lake to the Ottawa River) is a scheduled waterway under the
Navigation Protection Act (NPA) and therefore decommissioning of the structure may require approval
from Transport Canada under the Act.

5.2.5 Noise

The City of Ottawa noise by-law is applicable (Noise By-Law No. 2017-255), restricting construction
demolition noise between 8 pm and 7 am, weekdays, and between 7 pm and 9 am on weekends and
holidays. Given the proximity of the site to the Chartwell Rockcliffe Retirement Residence, and the Garry
J Armstrong long term care home, construction activities would be required to respect the noise by-law.
A noise by-law exemption would be required for any construction work within this restricted time.

5.2.6 Utilities

The structure supports a natural gas plant that services the two facilities on Porter Island. Discussions
with the gas line owner (Enbridge) are ongoing to explore alternatives to maintain service to the Island.

A Project Initiation Letter was circulated directly to the utility companies to identify any additional
utilities that could be impacted by decommissioning activities. Based on the responses provided by the
utility companies, there are no other utilities that are anticipated to be impacted by the
decommissioning of the structure.

The known utilities as provided by the City are illustrated in the utility mapping included with the project
correspondence in Appendix E.

5.3 Cultural Environment

A cursory review of published material relating to the heritage value of this structure has been
performed to provide a high-level review of the heritage context of this structure. Extracts of published
material is provided in Appendix H.

5.3.1 Built Heritage

The Porters Island Pedestrian Bridge was constructed in 1894 as a wrought iron Pratt through-truss
superstructure with a timber deck. While not currently designated, it is listed on the Ontario Heritage
Bridge List. The structure is a rare example of a multi-span pin-connected truss bridge that maintains
historic integrity through minimal alterations (eg. original railings replaced). The website
www.historicbridges.org gives this bridge a score of 8/10 for national historic significance and 9/10 for
local historic significance; see Appendix H for the information published on the website.

The Lowertown Community Association (LCA) has approached the City of Ottawa, requesting that the
Porters Island Pedestrian Bridge be restored and opened to pedestrian traffic and designated under the
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Ontario Heritage Act. Designation under the Ontario Heritage Act would provide some protection from
demolition to the structure and escalate the required Environmental Assessment and public
consultation requirements. City staff are currently reviewing this request and will take into
consideration the findings of this assessment in their determination.

5.3.2 Cultural Heritage Landscape

Porters Island Pedestrian Bridge lies to the northeast of the Lowertown Community, one of the oldest
communities in the City of Ottawa. Based on the age of the community, it is home to numerous
heritage buildings, along with businesses that have operated there for over a hundred years.
(Lowertown Community Association, n.d.).

The Ottawa Citizen published an article on July 20, 2015 about the Islands of Ottawa; including Porters
Island. The island was reportedly named after John Porter, Bytown’s city engineer. Porter’s Island
served as a quarantine site to isolate community members infected with typhoid and smallpox in the
late 1800’s. In 1913 the Hopewell Isolation Hospital was built to replace the previous Smallpox Hospital
known for its deplorable conditions, and operated until 1945.

Today, the pedestrian bridge may represent the last surviving piece of original construction associated
with the use of the Island as a quarantine site. The early use of the island as a quarantine isolation site
has been described as one of Ottawa’s darker moments due to the living conditions at the isolation site
before the construction of the Hopewell Isolation Hospital in 1913.

53.3 Archaeology

Based on the extensive history and occupation of the Rideau River banks and Porter Island, it is possible
that undisturbed lands have the potential to retain archaeological resources. It is assumed that impacts
to undisturbed lands would require an Archaeological Assessment, as confirmed by the response to the
Project Initiation Letter from the Ministry of Tourism, Culture and Sport (MTCS).

MTCS also confirmed that they do not have any reported archaeological sites for Porters Island in their
system (email October 12, 2018).
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Consultation

The intent of the consultation included as part of this impact assessment is to allow the City to internally
evaluate the heritage and aesthetic values of the structure prior to engaging the public and other
stakeholders. The community has previously voiced their interest in preserving the heritage value of the
existing bridge and any eventual Class EA process will provide an open and transparent process
concerned stakeholders to voice interest and concerns. A Project Initiation Letter was prepared for
internal circulation within the City and select external agencies (Federal, Provincial, Utility companies).
The Project Initiation Letter is included in Appendix E, along with the complete distribution list and
responses received to date and a summary table.

Consultation Response

Of the seventeen responses received, several agencies and stakeholders identified a desire to protect
the heritage value of the structure, and ideally open it back up for pedestrian use. Specifically:

e Councillor Fleury noted that there is strong support within the community to re-open this
bridge. He attached a copy of a letter from the Lowertown Community Association.

e The Lowertown Community Association provided a letter requesting the bridge be opened for
pedestrian traffic. They note that the bridge had recently been added to the Heritage Register
and has been on the Heritage Bridge List for awhile, noting its design and historical context
make it eligible for designation under the Ontario Heritage Act.

o The City of Ottawa Heritage Unit provided a letter indicating that the bridge is an important
heritage resource within the Lowertown community, is identified on the Historic bridge list and
is on the City of Ottawa’s Heritage Register. They also note that the community has recently
submitted a request to designate the bridge under the Ontario Heritage Act to protect the
bridge from demolition. This request is under review by the City’s Heritage staff, who also
confirm their opinion that the bridge has an important history and is an important landmark in
the community.

e MTCS provided a letter confirming that the project should be screened for archaeological and
marine archaeological potential to determine if an archaeological assessment is required. MTCS
also notes that a Cultural Heritage Evaluation Report (CHER) should be completed to determine
the cultural heritage value or interest of the structure.

Of the utility companies that responded, only Enbridge has a plant that has potential to be impacted by
the decommissioning of the structure.

The City of Ottawa Remediation Unit confirmed that the island was formerly used as a landfill. This has
the potential to impact any excavation requirements associated with the decommissioning.
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70  Impact Assessment and Mitigation Measures

Given the existing engineering and environmental conditions, a high level impact assessment was
conducted for the decommissioning of the Porter Island Pedestrian Bridge. Appropriate mitigation
measures have been identified to mitigate impacts to the natural, socio-economic and cultural
environments.

7.1 Natural Environment

7.1.1 Surface Water Contamination and Debris Accumulation

Decommissioning of this structure will require the containment of waste materials and fuels to ensure
deleterious substances are not released into the Rideau River. Waste materials should be handled
according to O. Reg 347 and disposed of accordingly. Fuelling and storage of chemicals should be a
minimum of 30 m from the Rideau River and equipment should be maintained in good working order to
prevent release of chemicals into the water.

Coating samples taken from the structure were sent for laboratory testing and all results indicated that
the existing coating qualifies as containing lead as described in Section 3.4. When working with lead
containing coatings, Ontario Regulations 490/09 and 833 state the airborne lead exposure limit as a 0.05
mg/m3 time weighted average (TWA) over 8 hours or a 40 hour week. Lead abatement measures may
be required as described in the ministry of labour guideline “Lead on Construction Projects” which
establishes measures and procedures to protect workers’ health based on the lead operation being
completed.

The age of the existing timber deck system is not known. While many boards and some stringers have
been replaced in previous rehabilitations, no records of a complete replacement has been provided by
the City. As such, the preservation treatment of the existing timber deck system is not known and
analysis of the timber for hazardous materials content such as arsenic and creosote should be
undertaken prior to construction.

7.1.2 Terrestrial Features

7121 Vegetation

Vegetation removal and/or trimming may be necessary to complete the decommissioning of the bridge.
Impacts from vegetation and soil removal have potential to include:
e Increase vulnerability of areas cleared of vegetation to invasion by non-native species.
e Increase erosion and sedimentation of lands adjacent to the construction area causing
vegetation dieback at the edge of natural features.
o Decreased shade and cover for wildlife.
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Localized temporary displacement of wildlife due to disturbance caused by clearing and

construction activity.

These impacts can be mitigated by incorporating the following measures into the construction contract:

Develop and implement an Erosion and Sedimentation Control Plan.
Minimize the amount of vegetation removal to the extent possible.
Vegetation removal will be done outside of sensitive breeding periods for birds (April 1 to

August 31 of any given year).
Follow tree felling and grubbing procedures as outlined in OPSS 201, Construction Specification

for Clearing, Close Cut Clearing, Grubbing.

Temporarily disturbed vegetated areas should be restored and/or re-vegetated to minimize
invasion and colonization by non-native species, increase shade/cover for wildlife and mitigate
edge disturbance effects.

Areas cleared of vegetation to facilitate decommissioning of the structure will be stabilized (e.g.,
vegetated) prior to removal of erosion and sedimentation control measures.

Migratory Birds

Species protected under the federal Migratory Birds Convention Act, 1994, have the potential to occur
within the Study Area. Destruction and disturbance of active nests (with eggs or young birds), as well as
wounding and/or killing species, protected under the MBCA is prohibited. The bridge decommissioning
may result in the following impacts to migratory birds:

Exclusion of avian species from existing or potential nesting sites located within the Study Area
due to vegetation clearing and removal of the structure.

Potential destruction of bird nests, eggs or young during site preparation and/or construction.
Harm or harassment of SAR and SCC that could occupy the Study Area and/or removal or
disturbance to their potential habitat.

To protect migratory birds and comply with the legislation, the following measures should be
incorporated into the construction contract:

The project Study Area, including the underside of the existing Porters Island Pedestrian Bridge,
be surveyed prior to decommissioning to inventory potential migratory birds nesting sites.

For tree nesting species, vegetation removals should be completed outside of the migratory bird
nesting window (April 1 to August 31 of any given year).

Vegetation removal or culvert works can occur during restricted periods if a qualified Avian
Biologist conducts a nest search of the area prior to work commencing (within 48 hours) and
determines that active nests are not present in proximity to the work area.

If breeding birds and/or nests are encountered, works should not continue in the location until
after August 31, or as soon as the young have left the nest.
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7.1.23 Species at Risk
Depending on impacts to SAR bat habitat along the watercourse banks and/or Blanding’s Turtles habitat
within the watercourse, an Information Gathering Form (IGF) may be required for submission to the
MECP outlining the proposed works, anticipated impacts and proposed mitigation measures. MECP
would then determine if further steps are required to avoid contravention of the ESA or if a Permit is
required. Should a permit be required, it could take significant time, which should be taken into
consideration as part of the project delivery schedule.
The following mitigation measures should be implemented during construction:

e Provide SAR Fact Sheets and detection protocols for Blanding’s Turtle to the contractor prior to
construction.

e To exclude SAR Reptiles from entering the work area, exclusionary fencing shall be installed OR
an experienced biologist will be onsite:

o Exclusionary fencing (using light duty silt fencing) shall be installed prior to work to prevent
SAR reptiles from entering construction areas. Exclusion fences shall be maintained in place
until October 1. The location of exclusionary fencing should be included on contract
drawings.

o A biologist experienced in the identification and handling of SAR reptiles maybe present
during construction activities to remove any reptiles present of entering the work areas. All
reptiles found shall be returned to suitable habitat nearby.

e [f wildlife is encountered in the construction area, work must be temporarily suspended until
the animals are out of harm’s way. If suspected SAR species persist in the work area, a person
qualified to handle these animals should be contacted to relocate the animal to suitable habitat
outside of the construction area.

e |f SAR birds or other migratory birds are observed to be nesting in the construction area and/or
nests are encountered, works should not continue in that location until after August 31, or as
soon as the young have left the nest.

e Temporary work space and construction staging areas shall not be located where protected
species are potentially present.

7.1.3 Fish and Aquatic Ecosystem

If no in-water work is planned, it is anticipated that serious harm to fish can be avoided with appropriate
design and mitigation measures (e.g. sediment and erosion control measures, Best Management
Practices).

However, if the scope of this project includes in-water work, a fisheries assessment should be completed
within the Study Area to determine if the project is likely to cause serious harm to fish and/or fish
habitat and require a DFO Request for Review or subsequent Authorization under the Fisheries Act.

If it is anticipated that serious harm to fish can be avoided through appropriate design and mitigation
measures (e.g., timing windows, in-water isolation, sediment and erosion control measures), a DFO
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Request for Review will not be required. If serious harm to fish and/or fish habitat cannot be avoided or
is unknown, a Request for Review should be submitted, which will allow DFO to determine if a Fisheries
Act Authorization will be required.

The fish species noted to occur in the Rideau River generally spawn in the spring and summer.
Therefore, the typical Southern Region spring spawning restricted activity timing window (no in-water
work between March 15" and July 15™) is expected to be applicable. This timing window will need to be
confirmed with MNRF if in-water work is anticipated.

7.1.4 Waste and Contamination

As the island has been identified as a former landfill, any excess soils generated from excavations,
removal of abutments, etc. should be submitted for Toxic Characteristic Leaching Procedure (TCLP)
analysis to confirm if hazardous materials are present, and confirm landfilling/disposal requirements.

Given the concerns of contaminated soil and remaining archeological potential, excavation of existing
soil should be avoided when feasible. Should decommissioning activities result in excavation of the
island soils, soil testing is recommended to confirm the presence/absence of contamination associated
with historic land uses.

7.1.5 Erosion and Sediment Control

Surface erosion and sediment runoff resulting from the construction operations of decommissioning has
potential to cause a detrimental impact to any downstream watercourse. An Erosion and Sediment
Control Plan will be required to prevent sediment-laden runoff resulting from construction activities
from entering all sewers and watercourses both within and downstream from the Working Area.

Based on the site condition and the anticipated scope of work, an erosion and Sediment Control Plan
should be prepared and executed conforming to the requirements of the Governmental Regulatory
Agencies having jurisdiction in the Working Area (MECP, the Ministry of Natural Resources and Forestry
(MNRF), the City of Ottawa, Rideau Valley Conservation Authority).

The removal or disturbance of riparian vegetation should be minimized during construction.

The primary intent of these mitigation measures is to prevent erosion, where possible. The secondary
intent is to capture sediment, should erosion occur. The Construction Contract should include the
following measures and provisions to minimize potential erosion and capture any sedimentation:
e Minimize the disturbance of existing well vegetated ditches and slopes
e Protect undisturbed slopes and riparian habitat with silt fence or equivalent. These measures
must remain in place until exposed soils are stabilized
e Place erosion control blanket or equivalent on 2:1 or greater slopes where height warrants its
use
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e A maximum of 45 days shall be permitted between the commencement of any work, which
disturbs earth surfaces and the application of final cover.

7.2 Socio-Economic Environment

7.2.1 Adjacent Lands and Traffic

Given the close proximity of development and road networks to the bridge, construction staging areas,
access and egress for construction equipment and contractor lay-down areas will be a challenge at this
location for significant construction activities.

During construction, the active modes of transportation of St-Patrick Street will need to be maintained.
The high traffic volumes of this four-lane divided urban arterial roadway would limit the ability to
undertake lane closures during peak commute hours, ideally from a traffic perspective, lane closures
would occur overnight, however noise bylaws and adjacent residential properties would be a concern.
Any lane closure would require approval from the City.

Some of the stakeholders that may be impacted by traffic conditions on St-Patrick Street during
construction include:

e Local residents and businesses;

e The Chinese Embassy;

e OCTranspo; and

e The Ecole Public DeLaSalle.

A construction staging and traffic management plan will need to be developed to minimize impacts to
local traffic, island residents and additional stakeholders.

7.2.2 Communities, Residences and Commercial Development

Given the size and large number of residents and staff at the Chartwell Rockcliffe Retirement Residence,
and the Garry J Armstrong long term care home, construction staging and contractor laydown areas may
impact the parking lot and driveways of these facilities. Construction staging and traffic management
plans would need to be developed, in consultation with the facilities management, to mitigate impacts
to traffic and pedestrians, including access to the facilities by emergency services.

7.2.3 Recreational and Tourism

Under the Navigation Protection Act, a Permit may be required from Transport Canada for works that
have potential to impact the navigability of the Rideau River.

Given the limited use of the Rideau River at the site and the available navigable channel on the north
side of Porters Island, it is assumed that advanced signage to use the north waterway would be the only

required mitigation should construction activities affect the navigable state of the south channel.
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7.2.4 Noise

Construction noise impacts are temporary in nature and largely unavoidable. With adequate controls,
impacts can be minimized; however, for some periods of time and types of work (e.g., demolition),
construction noise will be noticeable. To minimize impacts on adjacent lands and the local residents, the
following best practices related to noise shall be in place during construction:
o All equipment shall be maintained in an operating condition that prevents unnecessary noise,
including non-defective muffler systems, properly secured components and the lubrication of
moving parts.

e Idling of equipment shall be restricted to the minimum necessary to perform the specified work.

Construction activities shall be completed in accordance with the City of Ottawa Noise By-law (By-law
2017-255). The by-law prohibits operation of any equipment in connection with construction between
8 pm and 7 am, weekdays, and between 7 pm and 9 am on weekends and holidays. A Noise By-law
exemption would be required for work outside these hours.

7.2.5 Air Quality and Dust

Dust generating activities during construction are anticipated to be demolition of existing bridge and
general movement of construction equipment typical with any construction project.

Negative dust and air quality impacts on adjoining land uses are anticipated to be minimal and short in
duration. Fugitive dust impacts to the local residents from construction activities are anticipated to be
negligible. Potential impacts can be minimized by the inclusion of these general conditions during
construction, including:
e Use well-maintained heavy equipment and machinery and comply with operating specifications.
e Minimize operation and idling of gas-powered equipment and vehicles, especially during smog
advisories.
e Minimize vehicular traffic on exposed soils and stabilize high traffic areas with suitable cover
material.
e Avoid excavation and other construction activities with potential to release airborne particulates
during windy and prolonged dry periods.
e Cover or otherwise contain loose construction materials with potential to release airborne
particulates during transport, installation or removal.
e Restore disturbed areas as soon as possible to minimize the duration of soil exposure.

7.2.6 Utilities

The City is currently in communications with Enbridge (James Arbuthnott) to pursue options to relocate
the gas main. It is recommended that these discussions be continued as relocation of the gas main is
required prior to decommissioning the structure. Given that Enbridge has the obligation to complete
annual inspections of the gas main, Enbridge should be notified of the current condition of the structure
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and associated hazards with using the bridge (condition of deck system). Enbridge should also be
notified of the results of the structural evaluation. The original gas main installation memo dated 1982
also states that the utility owner is to assume responsibility for maintenance, repairs, or replacement of
the gas main, when necessary, at its own expense. Available information pertaining to the existing gas
main is provided in Appendix F. The temporary support requirements for the gas main are outlined in
the ‘Third Party Requirements in the Vicinity of Natural Gas Facilities’, which is included in Appendix F.
Enbridge staff have identified that they inspect the gas main (with binoculars) on a yearly basis and carry
out a detailed inspection every fifth year.

Electrical lighting conduit was noted on the truss for previous illumination of the existing structure
which will need to be decommissioned. No additional utilities have been identified within close
proximity of the structure and overhead wires were not observed within the study area. It is anticipated
that some of the existing light standards on both side of the structure may require relocation and/or
temporary removal to accommodate construction activities.

7.2.7 Emergency Access

The pedestrian bridge is not used for any emergency access. Emergency access to service the residents
of Porters Island is provided exclusively by Island Lodge Road and complete or effective closure as a
result of construction activity should be prohibited.

The planning and staging of any significant intervention on Porters Island Pedestrian Bridge may require
considerations for fluid movement of emergency response vehicles on St-Patrick Street.

7.3 Cultural Heritage

7.3.1 Built Heritage

Given the expressed interest to preserve the heritage value of the existing structure by local residents,
the City is evaluating the financial impact and feasibility of preserving the existing structure to either
maintain the current functionality of carrying the gas main, or reinstating the pedestrian crossing
functionality.

The financial analysis of the renewal options including maintenance costs and a life-cycle cost analysis
are presented under a separate cover and included as Appendix D.

To mitigate impacts associated with the decommissioning of the structure, we recommend a Cultural
Heritage Documentation Report (CHDR) be prepared to provide a heritage recording for future
reference. The CHDR will document the historical context and cultural landscape of the structure, and
identify construction elements that represent its key heritage attributes (similar to a CHER), however the
CHDR would also include a commemoration strategy to preserve the heritage of the site if the structure
is decommissioned.
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It is assumed that the substructure elements would remain in place, including the in-water pier to avoid
in-water work and potential impacts to aquatic resources and turtle overwintering habitat. This would
also assist in preserving the built heritage of the existing structure.

Considerations for the potential heritage value impacts of the different renewal options are provided
below.

Decommissioning of the Existing Structure
Decommissioning would remove the possibility of preservation or future use of the crossing in its

existing configuration and location. As a result of the identified heritage value of this structure, the City
may wish to decommission the structure in such a way as to salvage and preserve the structural
components to potentially re-use the elements in a new setting.

For the purpose of the decommissioning impact assessment it has been assumed that the structure
would be removed and dismantled in such a way that the structural components with heritage value (as
would be identified through completion of a CHDR) would be identified, and salvaged for potential
future use. It is assumed that the existing abutments and pier will be maintained to retain some of the
heritage features in-situ.

Maintaining the Existing Functionality of the Structure
The approach for this option is to perform minimal rehabilitation to address current structural concerns

and identified risks while lowering the operational and maintenance costs associated with the upkeep of
the structure. This option has the potential to preserve many of the anticipated heritage attributes of
the structure (as would be identified through the completion of a CHDR) in-situ.

Reinstating the Pedestrian Crossing Functionality of the Structure
The approach for this option is to perform a comprehensive rehabilitation of the structure to the

requirements of current codes and standards for an anticipated design life of 75 years with limited
required interventions on the rehabilitated structure. This option also has the potential to preserve
many of the anticipated heritage attributes of the structure (as would be identified through the
completion of a CHDR) in-situ.

Cultural Heritage Landscape

The existing structure is likely the last remaining piece of architecture tied to the history of the Island as
an isolation site. As such, we recommend that the City develop a Commemoration Strategy for the
decommissioning of the Porters Island Pedestrian Bridge including a CHDR as described in Section 7.3.1.
The CHDR will document the cultural heritage landscape and the history of the structure and its
association with the island. The CHDR will confirm heritage attributes to be addressed as part of the
Commemoration Strategy.
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7.3.3 Archaeology

The bridge site may retain archaeological potential. The scope of work for the decommissioning
activities should be reviewed to identify and limit activities that may uncover or affect remaining
archeological potential such as preserving the existing substructure (abutments and pier) to minimize or
eliminate required site excavation. Completion of an archaeological assessment is required if impacts to
undisturbed areas are anticipated during construction.

City of Ottawa



8.0

Conclusion and Next Steps

The Porter’s Island Pedestrian Bridge is overall in poor to fair condition. Significant defects include
severe localized corrosion to truss members at the abutments, visual crack indications on several
fracture critical truss members (eye-bars at diagonals, verticals and bottom-chord), severely deformed
or uneven loading truss members, seized and corroded abutment bearings and severe weathering and
rot of timber deck and stringers. The results of the structural evaluation conclude that several
superstructure components are structurally deficient and do not meet the current CHBDC requirements
in all loading scenarios. Based on the condition of the structure, the structure is a liability to the City if
not properly maintained with medium to high risks to public safety and potential for unplanned
disruption of the existing gas service (marginally acceptable risk).

Initial consultations revealed that several agencies had a desire to protect the heritage value of the
structure. More specifically, the Councillor of the Rideau-Vanier Ward, the Lowertown Community
Association, and the City of Ottawa Heritage Unit had a desire to protect and/or re-open the pedestrian
bridge to the public.

Three renewal options were considered for the site:

e Decommissioning — Remove the existing structure and relocate the existing Enbridge gas main
to another suitable location. The estimated cost for decommissioning is $271,000, which
excludes costs associated with gas main relocation. The costs for gas main temporary support,
protection, and relocation were developed by the City in consultation with Enbridge and are
estimated at $650,000.

e Maintain Current Functionality — Repair and strengthening of the existing structure to maintain
the current use of the existing structure in supporting the existing Enbridge gas main while
remaining closed to vehicular and pedestrian traffic. The initial cost for the rehabilitation of the
structure is estimated at $676,000, which excludes costs associated with gas main temporary
support, protection or temporary relocation (as required). The costs for gas main temporary
support and protection were developed by the City in consultation with Enbridge and is
estimated at $20,000.

e Reinstate Pedestrian Crossing — Major rehabilitation of the existing structure to reinstate the
functionality of the structure as a pedestrian crossing. The initial cost for the rehabilitation of
the structure is estimated at $ 1,520,000, which excludes costs associated with gas main
temporary support, protection or temporary relocation (as required). The costs for gas main
temporary support and protection were developed by the City in consultation with Enbridge and
is estimated at $200,000.

The results from the impact assessment confirmed that decommissioning of the structure is anticipated
to have limited impacts to the natural and socio-economic environments, if the proposed mitigation
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measures are carried forward. The decommissioning meets the requirements of a Schedule A+ project
(MCEA Appendix 1, Project # 39. Retirement of existing road and road related facilities) under the
Municipal Class Environmental Assessment (EA) (2000, as amended in 2007, 2011 & 2015). Schedule A+
projects are considered pre-approved, however the public is to be advised prior to project
implementation. Based on the age and the heritage significance of the structure, along with the history
associated with Porters Island and interest from the public in protecting the heritage value of the
structure, it is recommended that the City develop a Commemoration Strategy if the City decides to
proceed with decommissioning. The Commemoration Strategy should include the preparation of a
Cultural Heritage Documentation Report (CHDR) and an Open House. The Open House would provide an
opportunity for the public to meet with City staff to review and provide input to the proposed
Commemoration Strategy. The Commemoration Strategy could include salvage and reuse of heritage
features in a commemorative monument that preserves some of the key elements of the structure’s
built heritage and pays tribute to history of the crossing and island.

Should the City consider rehabilitation of the structure, it is anticipated that the project would proceed
under either a Schedule B (MCEA Appendix 1, Project # 30. Reconstruction or alteration of a heritage
structure) under the Municipal Class Environmental Assessment (EA) (2000, as amended in 2007, 2011 &
2015).

Additional proposed mitigation measures, precautions and/or recommendations for this structure as a
result of the investigations include the following:

e Offsite dismantling of the superstructure is a feasible mitigation measure to limit the impact of
construction activities during decommissioning. Removal and transportation of the entire
superstructure following removal of the timber deck system would significantly reduce the
impacts to the adjacent land and residents.

e Maintaining the existing masonry substructure in situ will lower the risks and limit the
environmental impacts of the decommissioning. The remaining substructure would also
preserve the heritage of the stone masonry.

e Continued correspondence with Enbridge is recommended to communicate the existing
structure condition and results from the structural evaluation, potential hazards for inspection
of the existing gas main, potential cost-sharing component with the City and to continue
pursuing the relocation of the gas main. James Arbuthnott is the main point of contact from
Enbridge.

e Due to the condition of the structure, it is recommended that the abutment bearing seats be
cleaned to allow for proper inspection and monitoring of the structure. It is recommended that
the structure be observed in cold weather to increase understanding of structure behaviour.
Revisiting the current frequency of structure inspections may also be warranted (biennial
instead of the current 5 year interval).

e Completion of an archaeological assessment is required if impacts to undisturbed areas are
anticipated during construction.
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OSIM Inspection Form

SECTION A: GENERAL DATA

Final or Draft Copy? Structure Number:
FINAL Contractor ID:

[013260 | Asset:|4888630
[313453 |  Work Order:[11373541

Inventory Data:

Structure Name:
Year Built

Last Rehab Year:
Location:

Road Name:
Intersections:
Municipality:
Ward:

Y Latitude:

Total Width

Total Span Length:
Total Span Area:
Structure Type:
Structure Material:
Number of Spans:
Orientation:

Skew Angle in degrees:

013260, Porters Island Ped Bridge

1894

1998

Ped bridge to Porters Island, RF Con D Lot A

ST. PATRICK ST

00

12

[5033308.594 | X Longitude[ 368901.418

3.65

77.2

281.7

TRUSS

STEEL_TIMBER

2

NORTH_SOUT

0

Overall Structure Inspection Notes

Inspection Type:

Date of Inspection (YYYY-MM-DD):
Inspector:

Other Inspector:

Access Equipment:
Recommended Work Type:
Recommended Work Timing:

Significant Findings:

VISUAL

2018-08-24

Nathan Bakker, P. Eng.

Mazen Chaaraoui, E.I.T.

Ladder

abutment bearings. Roller Bearings at abutments are seized. Suspected to be
affecting truss behaviour. Severe weathering, rotting and decay of timber deck
planks and stringers. Disengaged bottom chord and uneven loading of truss
memebrs. Crack indications in some eye bars. Truss steel components in
overall Fair material condition. Masonry abutments and pier in good condition.

Rridne clnced tn the nuhlic renowal antinng ciirrenthv hoina evaliiated

Additional Investigation Notes

Concrete Substructure Condition Survey:

Detailed Coating Condition Survey:

Detailed Deck Condition Survey:

Detailed Timber Investigation:

Fatigue Investigation:

Monitoring Crack Widths:

Monitoring of Deformations, Settlements and Movements:
Non-Destructive Delamination Survey of Asphalt-Covered Deck:
Seismic Investigation:

Structure Evaluation:

Underwater Investigation:

Post-Tensioned Strand Investigation:

Investigation Notes:

NORMAL

NORMAL

- Non-destructive testing of the forged eye-bars recommended if structure
rehabilitation pursed to further evaluate crack indications at the intersection of
the loop-welded forge (diagonals / verticals and bottom cord members).

- Monitoring of structural behavior in cold weather to increase understanding of
possible load path sharing.

2018-10-1810:11 PM
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OSIM Inspection

Element Results

Element: 013260, ABUTMENT, ABUTM

Work Order| 11373548 Recommended Maintenance Deficiencies
Asset Number|4920820 Work Timing Need Timing Performance Material
Element Group |ABUTMENTS MINOR REHAB [1-5 YEAR [2-Bridge Cleaning 7-Cracks
Element Name| ABUTMENT WALLS 33-Spalling
Environment| BENIGN 21-Loss of material
Limited Insp. [N
Protection System| None
Units of Measure| Sq.m. Description Description Description

Qtv. In Excellent Condition

Qtv. In Goo.d Cond!tion 17.81 Repoint stone if bridge rehabilitation Exlenpr bearing seat at bearings full of debris.
Qtv. In Fair Condition ® Cleaning recommended to minimize corrosion
— eing pursued.
Qtv. In Poor Condition 0.60 of truss components
Total Quantity| 18.40
Comments Element Specifications
Location|North / South Abutment Walls
North and South Abutments in good overall condition. Deterioration limited Type| Gravity wall and bearing seat
to vertical narrow to wide cracks with a localized spalling of one stone at ial MASONRY
the North Abutment. Mortar joints generally in good condition. Loss of Length 0.00
mortar observed near waterline at North Abutment. 2.38 m of vertical Width 5.00|
cracks, 0.5 m2 stone spalled, 1.96 m joints with loss of mortor. = .
| Height 2.40
Count| 2)
Please do not change dimensions if the difference is < 2%
[Element: 013260, BEARING, ABUTMENTS, BEARINGS
Work Order| 11373559 Recommended Maintenance Deficiencies
Asset Number|4922117 Work Timing Need Timing Performance Material
Element Group | ABUTMENTS REPLACE ]1-5 YEAR 2-Bridge Cleaning 5-Seized Bearings 6-Corrosion
Element Name |BEARINGS
Environment| BENIGN
Limited Insp.|Y
Protection System| N/A
Units of Measure| Each Description Description Description
Replacement recommended if Cleaning of bearing seat and bean‘ng assembly Bearings are seized. Suspected to be affecting the behaviour of the
oy recommended. Replacement required as
rehabiliation of structure pursued bottom chord
4.00 capital work.
4.00
Comments Element Specifications
Location|North & South Abutments
Type|Roller
South Abutment rollers are seized, severely corroded, and surrounded by Material| STEEL_PLAT
debris. Nodr.t)? Abutment was not accessible for inspection but is likely in the: Length 0.00
same condition Width 0.00
Height| 0.00|
Count 4
Please do not change dimensions if the difference is < 2%
013260, , PIERS,
Work Order| 11373558 Recommended Maintenance Deficiencies
Asset Number|4922116 Work Timing Need Timing Performance Material
Element Group |PIERS MAJOR REHAB_[1-5 YEAR 6-Corrosion
Element Name |BEARINGS 7-Cracks
Environment| BENIGN
Limited Insp. [N
Protection System| Coating
Units of Measure| Each Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition 3.00] [Pin repair/replacement with pin spacer
Qtv. In Fair Condition replacement if rehabiliation of structure
Qtv. In Poor Condition 1.00] [pursued.
Total Quantity 4.00

Comments

Cracked pin spacer with some medium to severe corrosion of the pin (east
bearing of the south truss). Crack suspected due to rust jacking of pin
below spacer. Other bearing components and pins in good condition.

Element Specifications
Location|Center Pier
Type|Pin
ial| STEEL_PLAT
Length 0.00]
Width 0.00
| Height 0.00
Count| 4]

Please do not change dimensions if the difference is < 2%

2018-10-1810:09 PM
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OSIM Inspection

Element Results

[Element: 013260, DECK WEARING SURFACE, DECKS, WEARING SURFACE

Work Order| 11373566 Recommended Maintenance Deficiencies
Asset Number|4925951 Work Timing Need Timing Performance Material
Element Group|DECKS REPLACE ]1-5 YEAR 8-Pedestrian/vehicular hazard 22-Missing Element
Element Name|WEARING SURFACE 1-Load carrying capacity 29-Rot/Decay
Environment| BENIGN
Limited Insp.|N
Protection System| None
Units of Measure| Sq.m. Description Description Description
Replacement of entire wearing surface
169.00 (s plian ) e Ghhge . Unsafe to pedestrians unless deck system is replaced.
e TT570] |recommended if structure rehabiliation
v. In Poor Condi - 4l
Total Qua 281.70] |
Comments Element Specifications
Location|Deck
Type| Timber Deck Planks
40% of the deck exhibits signs of weathering, rotting, and decay. 17 deck Il WOOD
planks are missing or severley weathered. Length 77.19)
Width 3.65)
Height| 0.00|
Count 0|
Please do not change dimensions if the difference is < 2%

MENT,

MENTS AND STREAMS, EMBANKMENTS

013260,

Work Order

11373546

Asset Number

4919464

Recommended

Work Timing

Maintenance

Need Timing

Deficiencies

Performance Material

Element Group

EMBANKMENTS AND STREA

Element Name

EMBANKMENTS

Environment

BENIGN

Limited Insp.

N

Protection System

N/A

Units of Measure

Each

Description

Description

Description

Qtv.

Qtv.

Qtv. In Excellent Condition

Qtv. In Fair Condition

4.00

In Good Condition

In Poor Condition

Total Quantity|

4.00

Comments

Element Specifications

No defects noted

Location

Abutments

Type|

OTHER

0.00

0.00]

Length
Width
Height|

Count|

0.00]
4]

Please do not change dimensions if the difference is < 2%

[Element: 013260, FLOOR BEAM, BEAMS/MAIN LONGITUDINAL ELEMENTS, FLOOR BEAMS

ork Order ecommende aintenance eficiencies
Work Order| 11373568 R ded Maint Deficienci
Asset Number|4925953 Work Timing Need Timing Performance Material
Element Group [BEAMS/MAIN LONGITUDINA] | MINOR REHAB _[1-5 YEAR 6-Corrosion
Element Name|FLOOR BEAMS 15-Flaking Paint
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Sq.m. Description Description Description
39.46
3.43 Repair of top flange, removal of
1'50 corrosion, and recoating
Total Quantity| 44.39
Comments Element Specifications
TTOOTOEETTTS 2t TTTe UetR CorD i -
line - typical condition. Corrosion generally light to medium (limited Location| Truss Panel points
inspection), but medium to very severe corrosion, with perforations noted at Type|S-Shapes
one floorbeam location in south span closest to south abutment. The Material | STEEL
remainder of the steel member is generally in good condition with some Length 211
areas of light corrosion and no observed section loss. Poor condition _9_]
" . Width 0.10
reflects an estimated 30% of the top flange with (1.5m2) of medium to —
severe section. Fair condition reflects the condition of the remainder of the |——Heidht 0.30
ton flanae (3 43 m2) with liht ta maditim corrasion Count 12

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, FLOOR BEAM, BEAMS/MAIN LONGITUDINAL ELEMENTS, STRINGERS

Work Order| 11373567 Recommended Maintenance Deficiencies
Asset Number|4925952 Work Timing Need Timing Performance Material
Element Group [BEAMS/MAIN LONGITUDINA| | REPLACE [1-5 YEAR 1-Load carrying capacity 3-Checks,Splits, shakes
Element Name|STRINGERS 14-Fire/Chemical Damage
Environment| BENIGN 29-Rot/Decay

Limited Insp.|Y
Protection System| None / Pressure Treated (new)

Units of Measure| Each Description Description Description

11.00 - ;
56.00 eplacement of stringers in poor

condition. Consider full replacement

Unsafe for pedestrian use in current state.

Qty. In Poor Condi 45.00
Total Qual 112.00
Comments Element Specifications
Location|Floor system
Light to medium rotting / weathering noted at several stringers (estimated Type|Rectangular beams
40%). Localized light to medium fire damage noted on stringers and Material| WOOD
blocking in the first bay near the south abutment. Medium to severe Lenath 5.49

checking/splitting on outer stringers. Connection deficiencies noted between

timber blocking and stringers, Width 0.10
’ o | Heiaht 0.30
Count 112

Please do not change dimensions if the difference is < 2%

Element: 013260, FOUNDATION, FOUNDATIONS, FOUNDATION (BELOW GROUND LEVEL)

Work Order| 11373547 Recommended Maintenance Deficiencies
Asset Number|4919465 Work Timing Need Timing Performance Material
Element Group |[FOUNDATIONS
Element Name |[FOUNDATION (BELOW GRO|
Environment| BENIGN
Limited Insp.|Y
Protection System| None

Units of Measure| N/A Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition 1.00
Qtv. In Fair Condition Monitor for potential movement at pier.
Qtv. In Poor Condition
Total Quantity| 1.00
Comments Element Specifications
Location|Abutments and Pier
Type|
Evidence of potential past settlement at pier as spacer plates were noted =
: UNKNOWN
below the baseplate of railing at the pier. This may be due to original
construction, however could also be an indication of past settlement . No Length 0.00
rotations or continued settlement suspected at abutments or pier. Width 0.00]
| Height 0.00
Count| 1

Please do not change dimensions if the difference is < 2%

[Element: 013260, PIER, PIERS, SHAFTS/COLUMNS/PIER BENTS

Work Order| 11373543 Recommended Maintenance Deficiencies
Asset Number|4918101 Work Timing Need Timing Performance Material
Element Group |PIERS MINOR REHAB ]1-5 YEAR 2-Bridge Cleaning 1-YEAR 21-Loss of material
Element Name|SHAFTS/COLUMNS/PIER BE 7-Cracks
Environment| BENIGN 33-Spalling

Limited Insp.|N
Protection System| None

Units of Measure| Sq.m. Description Description Description

72.50
5.80 Repoint stone if bridge rehabilitation

580 being pursued
Total Quantity| 78.10

Remove vegetation from pier shaft/bull nose.

Comments Element Specifications
Location|Centre Pier
Type|Rectangular shaft

Pier in good condition overall. Deterioration limited to vertical narrow to 5

wide cracks (7.5m) with a localized spalling of one stone at the north west DLl MASONRY

corner of the pier (0.3 m2) and loss of mortar at joints near waterline Length 2.10

(2.5m) Width 5.00)
Height| 5.50)
Count 1

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, RAILING, BARRIERS, HAND RAILINGS

Work Order| 11373560 Recommended Maintenance Deficiencies
Asset Number|4924724 Work Timing Need Timing Performance Material
Element Group|BARRIERS 6-Corrosion
Element Name |[HAND RAILINGS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| m. Description Description Description
0.00
154.60
0.00
Qtv. In Poor Condi 0.00
Total Qua 154.60
Comments Element Specifications
Location|East & West sides of Deck
Type|4-Pipe Handrail
Majority of steel hand rail in good condition with light corrosion on the QOSIEMEY STEEL
underside rails. Length 77.30]
Width 0.00|
Height| 0.00|
Count 2|
Please do not change dimensions if the difference is < 2%
Element: 013260, RAILING, BARRIERS, POSTS
Work Order| 11373562 Recommended Maintenance Deficiencies
Asset Number|4924726 Work Timing Need Timing Performance Material
Element Group [BARRIERS 2-Excessive deformations (deflections & rotations) 9-Deformation
Element Name|[POSTS 6-Corrosion
Environment| BENIGN
Limited Insp. [N
Protection System| Coating
Units of Measure| Sq.m. (each if Wood) Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition 113.00
Qtv. In Fair Condition
Qtv. In Poor Condition 1.00
Total Quantity 114.00
Comments Element Specifications
Location|East & West sides of Deck
Type|4-Pipe Handrail
Majority of posts in good condition with deterioration limited to light ial[ STEEL
corrosion. One post near north end of structure, west side is misaligned, Length 0.03
suspected to be due to impact. _W'a 0.11
| Height 1.20
Count| 114
Please do not change dimensions if the difference is < 2%
Eemen!: 013260, RAILING, BARRIERS, RAILING SYSTEMS
Work Order (11373561 Recommended Maintenance Deficiencies
Asset Number|4924725 Work Timing Need Timing Performance Material
Element Group |BARRIERS REPLACE | 29-Rot/Decay
Element Name|RAILING SYSTEMS
Environment| BENIGN
Limited Insp.|N
Protection System| Galvanized
Units of Measure| m. Description Description Description
0.00
0.00] |Replace wood posts
19.05
Total Quantity, 19.05
Comments Element Specifications
Location|SE & SW Corners of Structure
Type|Steel Beam Guiderail, Wooden Posts
Steel beam guide rail in good condition, with majority of wooden posts Q0ab Nl STEEL
exhibiting severe rot, checks and splits. Length 3.81
Width 0.00]
Height| 0.60|
Count| 5|

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, RAILING, COATINGS, RAILING SYSTEMS / HAND RAILINGS

Work Order| 11373563 Recommended Maintenance Deficiencies
Asset Number|4924727 Work Timing Need Timing Performance Material
Element Group|COATINGS 6-Corrosion
Element Name |RAILING SYSTEMS / HAND H
Environment| BENIGN
Limited Insp.|N
Protection System| None
Units of Measure| Sq.m. Description Description Description
65.00
33.00
Qtv. In Poor Condi 33.00
Total Qual 131.00
Comments Element Specifications
Location|East & West sides of Deck
Type|4-Pipe Handrail
Majority of hand rail coating in good condition with minimal surface rusting Material| PAINT_COATING
(Category 1 and 2), with some areas (primarily on the underside of the Length
rails) with medium to severe surface rust (Category 3 and 4) —wiah]
Height|
Count|

Please do not change dimensions if the difference is < 2%

Element: 013260, SIGNAGE, ACCESSORIES (ATTACHMENTS AND SIGNS), SIGNS

Work Order| 11373542 Recommended Maintenance Deficiencies
Asset Number|4918100 Work Timing Need Timing Performance Material
Element Group | ACCESSORIES (ATTACHME
Element Name|SIGNS
Environment
Limited Insp. [N
Protection System| None
Units of Measure| Each Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition
Qtv. In Fair Condition
Qtv. In Poor Condition 2.00
Total Quantity 2.00
Comments Element Specifications
Location
Type|
No signage evident of bridge closure. Length 0.00
Width 0.00]
| Height 0.00
Count| 2)

Please do not change dimensions if the difference is < 2%

[Element: 013260, TRUSS MEMBER, COATINGS, STRUCTURAL STEEL

Work Order| 11373545 Recommended Maintenance Deficiencies
Asset Number|4919463 Work Timing Need Timing Performance Material
Element Group [COATINGS MAJOR REHAB [1-5 YEAR 6-Corrosion
Element Name| STRUCTURAL STEEL 15-Flaking Paint
Environment| BENIGN
Limited Insp.|Y
Protection System| None
Units of Measure| Sq.m. Description Description Description
267.84] |Recoating of truss to be considered as
57.40] |part of rehabiliatation strategy. Could
57.40] Jinclude zone coating repairs.
Total Quantity| 382.64
Comments Element Specifications
Majority of coating in good condition with areas of light surface rust G Al
(Category 2), however areas of medium to severe surface rust noted on Type
approximately 15% of truss components (Category 3 and 4 surface rust) Material| PAINT_COATING
Peeling/flaking observed at several floor beams. A few top and bottom Length 0.00
chord connections observed complete top coat failure with primer exposed —‘ngm‘ 0.00|
or locations with severe surface rust. Undercutting observed at a few = —
locations | Height 000
Count 0|

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, BOTTOM CHORDS

Work Order| 11373549 Recommended Maintenance Deficiencies
Asset Number|4920821 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES MAJOR REHAB ]1-5 YEAR 2-Bridge Cleaning 2-Excessive deformations (deflections & rotations) | 6-Corrosion
Element Name|BOTTOM CHORDS 1-Load carrying capacity
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Sq.m. Description Description Description

Qtv. In Excellent Condition

Qtv. In Good Condition 10.54
Qty. In Fair Condition 5.z§|
Qty. In Poor Condition 5.28
Total Quantity, 21.10]

Repair / replacement of bottom chord if

structure rehabiliation pursued. at abutments

Clean bearing seats / bottom chord connection

truss behaviour.

Monitor corrosion. Monitor bottom chord deformation with recommended
inspection in cooler (winter) temperatures to develop understanding of

Comments

Element Specifications

Minimal section loss with expection of bottom chord at abutment bearing
connections where severe corrosion and upto 50% section loss was
oberseved at the South Abutment. North Abutment bearings/bottom chord
connection not accessible but similar condition likely. Deformation (bowing)
and kinks observed at eight rod locations. Corrision at abutments due to
collection of debris. Crack indications at the loop welded forged eyebars.

Location

End panels at Abutments & Pier

Type|Square Rods

Material| STEEL

Length

5.49

Width

0.03

Height

0.03

Count|

32]

Please do not change dimensions if the difference is < 2%

Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, BOTTOM CHORDS

Work Order| 11373550 Recommended Maintenance Deficiencies
Asset Number|4920821 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES MAJOR REHAB [1-5 YEAR 2-Excessive deformations (deflections & rotations)
Element Name|BOTTOM CHORDS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Sq.m. Description Description Description

Qtv. In Excellent Condition
Qtv. In Good Condition

740

Qtv. In Fair Condition 11.00
Qtv. In Poor Condition 11.00
Total Quantity| 26.40

Repair or replacement of bottom chord if
structure rehabilitation pursued.

Monitor bottom chord deformation with recommended inspection in
cooler (witner) temperatures to develop understanding of truss behaviour.

Comments

Element Specifications

Surface corrosion noted throughout but minimal section loss observed.
Deformation (bowing) observed at ten rod locations. Some surface defects
noted at the connection.

Location|Interior Panels

Type|Rectangular Rods

STEEL

5.49
0.02]

Length
Width
Height|

Count|

o.ogl
24|

Please do not change dimensions if the difference is < 2%

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, CONNECTIONS

Work Order| 11373555 Recommended Maintenance Deficiencies
Asset Number|4920823 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES MAJOR REHAB ]1-5 YEAR 2-Bridge Cleaning
Element Name| CONNECTIONS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Each Description Description Description

Qtyv. In Excellent Condition

44.00

2.00

Qty. In Poor Condition 2.00
Total Quantity| 48.00

Repair or replacement of connection if

structure rehabilitation pursued. N
connection

Clean bearing seat bottom chord connection.
Clean debris from top chord to end post

Comments

Element Specifications

Majority of connections are in good condition with two localized areas of
coating failure (peeling, primer exposed) and light corrosion of rivets and
batten plates. Debris present at top chord to end post connection of south
truss. Severe corrision noted at end post to bearing connection at the South
Abutment (North Abutment assumed similar condition)

Location

Type|Rivets, pin, nuts

Material| STEEL

Length

0.00]

Width

0.00

Height

0.00

Count|

48]

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, TOP CHORDS

Work Order| 11373557 Recommended Maintenance Deficiencies
Asset Number|4920824 Work Timing Need Timing Performance Material
Element Group| TRUSSES/ARCHES
Element Name|TOP CHORDS

Environment| BENIGN

Limited Insp.|Y

Protection System| Coating

Units of Measure| ea Description Description Description
8.00
Qty. In Poor Condi
Total Qual 8.00

Comments Element Specifications
Location|Lateral Bracing

Type|| Section

Majority of top chord bracing in good condition with minimal surface rusting Material | STEEL
(Category 1 and 2). One brace was noted to have complete coating failure

- > ! | Length| 3.65)
with Category 4 surface rust but minimal section loss. Width 0.08l
Height| 0.18]

Count| 8|

Please do not change dimensions if the difference is < 2%

Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, TOP CHORDS

Work Order| 11373556 Recommended Maintenance Deficiencies
Asset Number|4920824 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES
Element Name | TOP CHORDS
Environment| BENIGN

Limited Insp.|Y
Protection System| Coating

Units of Measure| Sq.m. Description Description Description

Qtv. In Excellent Condition
Qtv. In Good Condition 123.00
Qtv. In Fair Condition

Qtv. In Poor Condition
Total Quantity, 123.00

Comments Element Specifications
Location|Top chord

Type|Back-to-Back Channels
Good condition with general observation of minimal surface rusting ial[ STEEL I
(Category 1 and 2). There are a few locations with complete coating failure

dc 3and 4 surf b jon| d —E:'Len L =
and Category 3 and 4 surface rust but no section loss noted. Width 0.05
Height o.1§|

Count| 40
Please do not change dimensions if the difference is < 2%

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, VERTICALS/DIAGONALS

Work Order| 11373554 Recommended Maintenance Deficiencies
Asset Number|4920822 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES | 6-Corrosion

Element Name |VERTICALS/DIAGONALS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating

Units of Measure| Sq.m. Description Description Description

70.20

Total Quantity| 70.20

Comments Element Specifications
Location|Diagonals (End Posts)
Type|Back-to-Back Channels

Good condition with deterioration generally limited to minimal surface Material| STEEL
rusting (Category 2). A few locations with coating failure and exposed

Length 7.84)

primer. Corrosion of end post to bottom chord connection at abutments Width 0.05]
Height| 0.18]

Count 16)

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, VERTICALS/DIAGONALS

Work Order| 11373553 Recommended Maintenance Deficiencies
Asset Number|4920822 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES | 6-Corrosion

Element Name |VERTICALS/DIAGONALS

Environment| BENIGN

Limited Insp.|Y

Protection System| Coating

Units of Measure| Sq.m. Description Description Description
60.20
6.70
Qty. In Poor Condi
Total Qual 66.90

Comments Element Specifications
Location|Verticals

Type|l-Section

Verticals in good condition. Areas with potential light to medium corrosion Material| STEEL

Coating condition varies from Category 1 and 2 (majority of member area) Length 5.65)

to Category 4 with complete coating failure at a few connection locations. Width 0.12
Height 0.13
Count 16]

Please do not change dimensions if the difference is < 2%

Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, VERTICALS/DIAGONALS

Work Order| 11373552 Recommended Maintenance Deficiencies
Asset Number|4920822 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES MAJOR REHAB [1-5 YEAR 1-Load carrying capacity

Element Name|VERTICALS/DIAGONALS
Environment| BENIGN

Limited Insp. [N
Protection System| Coating

Units of Measure| Sq.m. Description Description Description

Qtv. In Excellent Condition
Qtv. In Good Condition
Qtv. In Fair Condition

3.60] |Reair/ replacement of eye bars should

S e 5 s, Monitor crack indications and uneven loading conditions.

Qtv. In Poor Condition 3.60
Total Quantity| 7.20
Comments Element Specifications
Location| Verticals
Uneven loading of vertical rods with minimal tension observed at a few Type|Square Rods
locations. Minor kink present in one rod. Light surface rust but no section ial[ STEEL
loss. Possible initiation of cracking at loop welded forged eye bars Length 5.65
:::::gl;:)sut. Poor condition reflects kinked member and unevenly loaded Width 0.02
Height 0.02
Count] 16

Please do not change dimensions if the difference is < 2%

[Element: 013260, TRUSS MEMBER, TRUSSES/ARCHES, VERTICALS/DIAGONALS

Work Order| 11373551 Recommended Maintenance Deficiencies
Asset Number|4920822 Work Timing Need Timing Performance Material
Element Group | TRUSSES/ARCHES
Element Name |VERTICALS/DIAGONALS
Environment| BENIGN
Limited Insp.|N
Protection System| Coating

Units of Measure| Sq.m. Description Description Description

60.20

Monitor crack indications.

Total Quantity| 60.20

Comments Element Specifications
Location|Diagonals
Type|Square Rods

Light to medium suface rust but not section loss observed. Possible Q0ab Nl STEEL

initiation of cracking at loop welded forged eye bars on all diagonals. Length 7.84
Width 0.04]
Height| 0.04]
Count 48|

Please do not change dimensions if the difference is < 2%

2018-10-1810:09 PM 9of 11 013260_OSIM_INSPECTION_2018_11373541



OSIM Inspection

Element Results

[Element: 013260, TRUSS SWAY/LATERAL BRACING, BRACING, BRACINGS

Work Order| 11373570 Recommended Maintenance Deficiencies
Asset Number|4927166 Work Timing Need Timing Performance Material
Element Group |BRACING
Element Name |BRACINGS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Each Description Description Description
7.00
Qty. In Poor Condi
Total Qual 4.00
Comments Element Specifications
Location|Sway Bracing (End Posts)
Type|Built up Angles
Material| STEEL
Light to medium surface rust but no section loss observed. Length 3.96
Width
Height|
Count 4

Please do not change dimensions if the difference is < 2%

Element: 013260, TRUSS SWAY/LATERAL BRACING, BRACING, BRACINGS

Work Order| 11373569 Recommended Maintenance Deficiencies
Asset Number|4927166 Work Timing Need Timing Performance Material
Element Group [BRACING MAJOR REHAB ]1-5 YEAR 1-Load carrying capacity 6-Corrosion
Element Name |BRACINGS
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Each Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition 44.00] |Replacement / repair of end panel Suspected that bottom chord cross bracing is contributing to disengaged
Qtv. In Fair Condition bottom chord bracing if structure bottom chord. Monitor truss behaviour to develop understanding in cooler|
Qtv. In Poor Condition 4.00] |rehabilitation pursued. temperatures.
Total Quantity 48.00
Comments Element Specifications
Most members observed with light to medium surface rust with no section Location|Diag. Bracing (Top & Bot. Chords)
loss. Severe corrosion and > 30% section loss of brace connected to west Type|Round Rods
bearing at South Abutment. Medium to severe section loss also noted at ial[ STEEL
east bearing of South Abutment. North abutment bearing seat not Length 6.60|
accessible for inspection, but similar condition assumed. It was noted that _W'a 0.00|
the braces were connected to a plate was welded to the bearing plate at the =
pier and indicates a retrofit | Height 0.00
Count] 48]

Please do not change dimensions if the difference is < 2%

[Element: 013260, UTILITIES, ACCESSORIES (ATTACHMENTS AND SIGNS), UTILITIES

Work Order| 11373564 Recommended Maintenance Deficiencies
Asset Number|4925949 Work Timing Need Timing Performance Material
Element Group [ACCESSORIES (ATTACHMEI
Element Name|UTILITIES
Environment| BENIGN
Limited Insp.|Y
Protection System| Coating
Units of Measure| Each Description Description Description
1.00
Total Quantity| 1.00
Comments Element Specifications
Location
Type|Natural Gas Pipeline
Material| STEEL
Gasmain and support brackets appear intact.
[ Length| 0.00
Width 0.00]
Height| 0.00|
Count 1

Please do not change dimensions if the difference is < 2%
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OSIM Inspection

Element Results

[Element: 013260, WALL OR WALL PANEL, RETAINING WALLS, WALLS

Work Order[ 11670161 Recommended Maintenance Deficiencies
Asset Number|5258314 Work Timing Need Timing Performance Material
Element Group |RETAINING WALLS
Element Name|WALLS
Environment| BENIGN
Limited Insp.| YES
Protection System| None

Units of Measure| Sq.m. Description Description Description

8.40 No visible indication of stability issues

Qty. In Poor Condi
Total Qual

8.40

Comments Element Specifications
Location|NW quadrant

Type|Dry Stone Retaining Wall
Material| STONE
limitted access and visibility due to vegetation. Length 3.50)
Width

Height| 2.40)
Count 1

Please do not change dimensions if the difference is < 2%

Element: 013260, WATERCOURSE, EMBANKMENTS AND STREAMS, STREAMS AND WATERWAYS

Work Order| 11373565 Recommended Maintenance Deficiencies
Asset Number|4925950 Work Timing Need Timing Performance Material
Element Group| EMBANKMENTS AND STREA
Element Name|STREAMS AND WATERWAY]
Environment
Limited Insp. [N
Protection System

Units of Measure| All Description Description Description
Qtv. In Excellent Condition
Qtv. In Good Condition 1.00
Qtv. In Fair Condition
Qtv. In Poor Condition
Total Quantity 1.00
Comments Element Specifications
Location
Type|
ial| OTHER
No observed material defects. Length 0.00
Width 0.00]
| Height 0.00
Count| 1

Please do not change dimensions if the difference is < 2%

[Element: 013260, WINGWALL, ABUTMENTS, WINGWALLS

Work Order| 11373544 Recommended Maintenance Deficiencies
Asset Number|4918102 Work Timing Need Timing Performance Material
Element Group [ABUTMENTS MINOR REHAB _[1-5 YEAR 7-Cracks
Element Name|WINGWALLS 21-Loss of material
Environment| BENIGN 33-Spalling

Limited Insp.|Y
Protection System| None

Units of Measure| Sq.m. Description Description Description
30.50
Repoint stone if bridge rehabiliation is
1,00 pursued.
Total Quantity| 31.50
Comments Element Specifications
Location|NE & NW Wingwalls
X . Type|Gravity wall
Sguth Abu.tment wmgw.al.\s are burleq (no inspection). North abutment Material| MASONRY
wingwalls in good condition with vertical cracks, loss of mortar and light
spalling of a few stones noted. Dry stone retaining wall noted at NW Length 0.00
quadrant in poor condition (not rated under this component). Width 3.50
Height 4.50]
Count 2|

Please do not change dimensions if the difference is < 2%
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 1: West Elevation

Photograph 2: South Entrance from St. Patrick Street
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 3: Cross section of structure looking north at the pier.

Photograph 4: Cross section of structure looking south at the pier.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 5: Typical condition and general view of truss members.

Photograph 6: Typical condition of end post.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 7: Typical top chord to end post connection. Debris/nesting was noted at southeast corner of the structure.

Photograph 8: Interior vertical and brace configuration. Coating failure noted at this connection (north span).
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 9: North end of structure with blocked access. Note vegetation on end post.

Photograph 10: Typically pitting corrosion on truss verticals at previous railing connection.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 11: Typical configuration and condition of diagonals.

Photograph 12: Kinked exterior vertical at north end of north span.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 13: Possible crack initiation at loop welded forged eye bar. Typical condition noted at several eye bar locations for
verticals and diagonals.

Photograph 14: Typical exterior panel pin and hanger connection
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 15: Typical interior panel pin and hanger connection.

Photograph 16: Severe flaking of coating on interior panel vertical at middle of North span.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 17: Typical surface defect on bottom chord members at pin connections.

Photograph 18: End panel square rod bottom chord members within south span at pier. The bottom chord appeared engaged at
this location.

Dillon Consulting Limited September 2018



Porters Island Bridge OSIM Inspection
SN 013260

Photograph 19: Bowed and disengaged bottom chord at an interior truss panel. This deformation was observed at several
locations.

Photograph 20: Deformed / disengaged bottom chord at end panel near South Abutment.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 21: Bottom chord connection at South Abutment (east side).

Photograph 22: Close up of Photograph 21. Note approximately 50% section loss of one of the rods.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 23: Typical condition of deck.

Photograph 24: Close up of deck condition. Note that several planks are damaged, severely weathered and rotting.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 25: Typical condition of hand rails and posts.

Photograph 26: Deformed post near North Abutment.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 27: Light to medium checking and splitting of replaced outer stringers (typical condition).

Photograph 28: Typical condition of underside of deck and cross bracing.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 29: Deck underside at pier. Note new stingers vs. original.

Photograph 30: Light to medium fire damage to stringers and blocking near South Abutment.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 31: Typical condition of floor beams. Floor beams generally in fair to good condition with corrosion typically limited
to deck curb line and localized coating failure (peeling, light to severe surface rust).

Photograph 32: Typical corrosion of top flange at floor beam ends (below curb line).
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 33: Close up of Photograph 34, showing severe corrosion and perforation of floor beam top flange near South
Abutment.

Photograph 34: Evidence of retrofit due to welded plate connecting cross brace to bearing plate and pier.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 35: Severe (> 25%) section loss of cross brace at South Abutment.

Photograph 36: Typical abutment roller bearing. Southeast bearing shown. Bearings are suspected to be seized.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 37: Close up of Photograph 36.

Photograph 38: Severe corrosion and rust jacking of end post at South Abutment pin connection.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 39: Typical condition of Pier bearings.

Photograph 40: Cracked and corroded spacer on southwest pin at Pier.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 41: South Abutment.

Photograph 42: North Abutment.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 43: West wingwall and dry stone masonry retaining wall at the North Abutment.

Photograph 44: Close up of the west wingwall showing some vertical cracks and localized spalling of stone.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 45: South face of Pier.

Photograph 46: North face of Pier.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 47: Pier bearing seat.

Photograph 48: Vertical cracks and loss of mortar at Pier.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 49: General view looking west on structure.

Photograph 50: General view looking east on structure.
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Porters Island Bridge OSIM Inspection
SN 013260

Photograph 51: Gas line on west side of deck.

Photograph 52: Start of gas line at south end.
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MEMO B

CONSULTING

TO: Kosta Karadakis, City of Ottawa; Assets Management Branch
FROM: Whitney Moore, Dillon Consulting Limited

cc: Nathan Bakker, Project Manager, Dillon Consulting Limited
DATE: January 10, 2019

SUBJECT: Decommissioning of Porters Island Bridge — Species at Risk Screening
OURFILE: 188142

Dillon Consulting Limited (Dillon) conducted a high-level screening for Species at Risk (SAR), listed as
endangered or threatened under the Ontario Endangered Species Act, 2007 (ESA) and the federal Species
at Risk Act (SARA); as well as other natural heritage features as part of the Porters Island Bridge
Decommissioning project. The bridge is a closed pedestrian crossing (SN013260) that spans the south
branch of the Rideau River in Ottawa, between Porters Island and St. Patrick Street at approximate UTM
18 T 446778 E, 5031663 N (the ‘Study Area’) (Figure 1, Appendix A). While once used as a pedestrian
crossing, the bridge is currently only used to carry an Enbridge gas main onto Porters Island. The
surrounding area primarily consists of treed riparian cover, roadways and commercial areas with paved
parking lots. It should be noted that, as a decommissioning project, it is assumed that there will be no in-
water work required; and therefore, as the potential for aquatic SAR will be noted, no impacts to fish
habitat would be anticipated.

Approach

A desktop review of mapping and aerial imagery was conducted for the Study Area to determine potential
for SAR and other natural heritage features within the immediate vicinity of the Study Area. The
background information reviewed included the following sources:

e Aerial and roadside photography and satellite imagery (GoogleEarth, GoogleMaps Street View)
e Significant Wildlife Habitat Technical Guide (MNRF 2000)
o Eco-region 6E Criterion Schedule (MNRF 2015)
e Online data sets including the following:
o Ministry of Natural Resources and Forestry (MNRF) Natural Heritage Information Centre
(NHIC)
MNRF Land Information Ontario (LIO)
MNRF’s SAR website
The Ontario Breeding Bird Atlas (OBBA)
The Ontario Reptile and Amphibian Atlas
Fisheries and Oceans Canada (DFO) Aquatic Species at Risk Mapping (2015-2016).

O O O O O

In addition, an Information Request was submitted to the MNRF Kemptuville District in September 2018 in
order to confirm the potential for SAR to be present within the vicinity of the Study Area.

In order to confirm whether suitable habitat for SAR exists within the Study Area, an environmental field

assessment was completed by Dillon in September 2018. Results of our background review and site
assessment are outlined below.
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Results of Background Review

The Study Area includes the adjacent riparian areas approximately 120 m on either side of the bridge
along the Rideau River. The Rideau River provides habitat for numerous plant, wildlife, and fish species,
including several SAR. More specifically, the potential for several SAR were identified through background
review within the Study Area, and are listed in Table 1.

Table 1: SAR Records within the vicinity of the Study Area

SCIENTIFIC NAME COMMON NAME SARA! [ESA? |S-RANK3® [INFO SOURCE*
Juglans cinerea Butternut ‘END ‘END ‘53? MNRF
Caprimulgus vociferus Eastern Whip-poor-will THR THR  |S4B MNRF
Chaetura pelagica Chimney Swift THR THR S4B,S4N MNRF, OBBA
Dolichonyx oryzivorus Bobolink THR THR  |S4B MNRF, OBBA
Hirundo rustica Barn Swallow THR THR S4B MNRF, OBBA
Ixobrychus exilis Least Bittern THR THR  |S4B MNRF

Riparia riparia Bank Swallow THR THR  |S4B MNRF
Sturnella magna Eastern Meadowlark THR THR  |S4B MNRF, OBBA

Acipenser fulvescens pop. 3 Lake Sturgegn (Great La.kes - Upper st. - END S2 MNRF
Lawrence River population)

Myotis leibii Eastern Small-footed Myotis --- END [S2S3 MWH

Myotis lucifugus Little Brown Myotis END END |S4 MWH

Myotis septentrionalis Northern Myotis END END |S3 MWH

Pipistrellus subflavus Tri-colored Bat END END |S3? MWH

Emydoidea blandingii Blanding's Turtle THR THR |S3 MNRF
Gray Ratsnake (Frontenac Axis

Pantherophis spiloides THR THR  |S3 OHA

population)

1ISARA= Federal Species at Risk Act 2004 (THR= Threatened, END= Endangered); 2ESA= Ontario Endangered Species Act 2007
(THR= Threatened, END= Endangered); 3S-Rank is an indicator of commonness in the Province of Ontario. A scale between 1
and 5, with 5 being very common and 1 being the least common. #Information sources include: MNRF = Ministry of Natural
Resources and Forestry’s Online SAR Mapping; NHIC= MNRF’s Natural Heritage Information Centre; MWH = Digital Distribution
Maps of the Mammals of the Western Hemisphere; OBBA = Ontario Breeding Bird Atlas; --- denotes no information.

A response was received from Kemptville District MNRF on December 31, 2018. It should be noted that
the MNRF in Kemptville will no longer provide a site-specific screening of SAR, but will provide a
comprehensive list of historic SAR for the Ottawa area. As this information is readily available online, no
additional relevant species were identified by MNRF that have not been identified through our desktop
background review.
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Due to the nature of the surrounding area (paved roads, development, etc.), the pedestrian bridge and
riparian banks within the Study Area are not likely to provide suitable habitat for most SAR. However,
based on the presence of mature trees, the bridge structure itself, and the nature of the riparian area of
long the Rideau River, the following species have potential to be found within the Study Area:

e Barn Swallow;

e Butternut;

e Blanding’s Turtle; and,
e SAR bats.

Areview of the LIO database also indicates that there are areas of woodland along the banks of the Rideau
River; however, these would not meet the definition of woodlands as per the Forestry Act due to their
size and configuration (minimum stem counts and density not met) (Figure 1, Appendix A). No other
natural heritage features were identified as a result of the desktop screening.

Results of Site Investigations

Riparian habitat present on both the north and south ends of the pedestrian bridge consists primarily of
deciduous treed banks (refer to site photos in Appendix B). The canopy of the southern bank, is dominated
by Manitoba Maple (Acer negundo), Slippery Elm (Ulmus rubra), and Eastern Cottonwood (Populus
deltoides ssp. deltoides); while thick undergrowth of Common Buckthorn (Rhamnus cathartica), Green
Ash (Fraxinus pennsylvanica), and Slippery Elm (Ulmus rubra) comprise the sub canopy. The composition
of the north bank is similar, however also contains Sugar Maple (Acer saccharum). Several cavity trees
(Sugar Maples) were observed within the northern treed bank, on the eastern side of the pedestrian
bridge (Appendix B).

Barn Swallow

While potential habitat was identified through the background review for Barn Swallow on the bridge
structure, no individuals or nests were observed within the Study Area by Dillon staff during field
investigations. There is low potential for Barn Swallow to nest on this structure, however if future activities
have potential to impact the underside of the structure; the structure should be assessed again by a
biologist to confirm potential nesting activity.

Butternut

Field investigations yielded no observations of Butternut within the Study Area.

Blanding’s Turtle

The Rideau River itself is known to provide habitat for Blanding’s Turtle. As a result, the Study Area has
high potential to provide SAR turtle habitat and should the species be present, would be considered
Category 2 Habitat for the species in accordance with the General Habitat Description for Blanding’s Turtle
(MNRF).

SAR Bats

Although no individuals were observed, cavity trees along the banks of the Rideau River have moderate
potential to provide maternal roost habitat for SAR bat species.

DILLON CONSULTING LIMITED
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Recommendations

Depending on impacts to SAR bat habitat along the river banks and/or Blanding’s Turtles habitat within
the river, an Information Gathering Form (IGF) may be required for submission to the MNRF Kemptville
District outlining the proposed works, anticipated impacts and proposed mitigation measures. MNRF
would then determine if further steps are required to avoid contravention of the ESA or if a permit is
required. If a permit is required, it could take significant time (in some cases over a year), which should
be taken into consideration as part of the project delivery schedule.

If these species are present, the following mitigation measures are proposed to minimize impacts to SAR
and their habitat:
e Contract package to include timing windows to avoid habitat during key life processes
o Blanding’s Turtle — avoid in-water work between April 30 and September 15 when
turtles may be overwintering
o SAR bats —avoid removal of snag trees with potential to provide Maternity Roost
Habitat between May 1 and October 31

e Contract package to include exclusionary fencing to prevent SAR turtles from entering the work
area on the banks of the watercourse. To be installed prior to May 1 and maintained until
September 30

e Contractor to conduct visual survey of underside of structure to confirm no evidence of bird
nesting,

e Provide a SAR Contractor Awareness package for all personnel on-site

e Environmental monitoring during construction should include visual surveys of suitable habitat
for the presence of SAR, and confirm exclusionary fencing is maintained and functioning
effectively.

e If SAR are encountered during construction, work in that area would stop until the species could
be confirmed by a qualified biologist and relocated to suitable habitat outside the work area

o All SAR observations will be documented and reported to the City and Contract Administrator
for reporting to MNRF

Should you have any questions please contact Whitney Moore at 613-745-2213 ext. 3040 or
wmoore@dillon.ca.

Thank you very much,

DILLON CONSULTING LIMITED

Whitney Moore, B.Sc.
Biologist
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Note to file: As of April 1, 2019, the administration of the Endangered Species Act (ESA)
transitioned responsibility from MNRF to the Ministry of the Environmental, Conservation
and Parks (MECP). At this time, we are unaware of the impacts of this transition to the
regulatory process and as a result the project.

Appendix A
Study Area
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Photo 1:
Sept. 4, 2018

Northward view
of entrance to
closed pedestrian
bridge from St.
Patrick Street.

Photo 2:
Sept. 4, 2018

Southern view of
St. Patrick Street
and treed
fencerow from
closed pedestrian
bridge.
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Photo 3:
Sept. 4, 2018

Northward view
of Porters Island
and Rideau River
from closed

pedestrian bridge.

Photo 4:
Sept. 4, 2018

View of treed
fencerow and
closed pedestrian
bridge exit on
south-east shore
of Porters Island.
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Photo 5:
Sept. 4, 2018

Westerly view of
St. Patrick Street
and treed
fencerow south of
Rideau River and
closed pedestrian
bridge.

Photo 6:
Sept. 4, 2018

Eastern view of
St. Patrick Street
and treed
fencerow south of
Rideau River and
closed pedestrian
bridge.
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Photo 7:
Sept. 4, 2018

South-west view
of Island Lodge
Road and treed
fencerow north of
Rideau River and
closed pedestrian
bridge.

Photo 8:
Sept. 4, 2018

South shoreline
and open water
of Rideau River
below closed
pedestrian bridge.
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Photo 9:
Sept. 4, 2018

Northern
shoreline of
Rideau River,
west of closed
pedestrian bridge.

Photo 10:
Sept. 4, 2018

South-east view
of treed fencerow
on south
shoreline (Patrick
Street) from
closed pedestrian
bridge.
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Photo 11:
Sept. 4, 2018

Canopy of
southern
shoreline of
closed pedestrian
bridge (along St.
Patrick Street).

Photo 12:
Sept. 4, 2018

Understory
vegetation
present within
southern
shoreline of
closed pedestrian
bridge (along St.
Patrick Street).
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Photo 13:
Sept. 4, 2018

Understory
vegetation
present within
southern
shoreline of
closed pedestrian
bridge (along St.
Patrick Street).

Photo 14:
Sept. 4, 2018

Canopy of treed
fencerow on
south-east
shoreline of
Porters Island,
north-west of
closed pedestrian
bridge.

DILLON CONSULTING LIMITED

www.dillon.ca




Photo 15:
Sept. 4, 2018

Canopy and cavity
trees observed in
treed fencerow of
south-east
shoreline of
Porters Island,
north-east of
closed pedestrian
bridge.

Photo 15:
Sept. 4, 2018

Understory
vegetation and
cavity trees
observed in treed
fencerow north-
east of closed
pedestrian bridge.
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MEMO

TO: Kosta Karadakis, P. Eng., City of Ottawa, Assets Management Branch
FROM: Marc-Andre Chainey, P. Eng., Dillon Consulting Limited

cc: Nathan Bakker, P. Eng., Project Manager, Dillon Consulting Limited
DATE: May 13, 2019

SUBJECT: Decommissioning of Porters Island Bridge — Structural Evaluation Memo
OURFILE: 188142

The City of Ottawa (City) is investigating the possibility of decommissioning the Porters Island Bridge
(SN013260). The bridge is a two-span (38.4 m; 38.4 m), pin-connected steel Pratt through-truss that spans
the south branch of the Rideau River in Ottawa, between Porters Island and St. Patrick Street. The bridge
was constructed in 1894 and is currently closed to all pedestrian traffic and is used solely to carry an
Enbridge gas main onto Porters Island.

Dillon Consulting Limited (Dillon) completed a structural evaluation of the existing structure as part of the
Impact Assessment for the Decommissioning of the Porters Island Bridge. This memo presents the findings
of the structural evaluation. This memorandum should be read in conjunction with the Impact Assessment
Report (2019) and 2018 OSIM Report.

Available Information and Literature Review

The following reference documents are available for the Porters Island Bridge and were reviewed in
preparation for the structural evaluation:
e Rehabilitation Drawings (Railing System Replacement) — Old Porter’s Island Bridge, Drawing No.
DB-32603-1 to -3, dated April 18, 1963.
e Gas Main Installation Drawings — Old Porter’s Island Bridge, Drawing No. B-33604-1, dated
November 30, 1982.
e Rehabilitation Drawings (Structural Steel Recoating) — Old Porter’s Island Bridge, Drawing No. B-
032605-1 to -2, dated September 19, 1984
e Rehabilitation Drawings (Timber Deck Repairs, Masonry Repointing) — Porters Island Pedestrian
Bridge Repairs, Drawing No. B-032606-001 to -002, dated August 1998.
e  OSIM Inspection Forms (September 2011)

There were no original drawings available for the structure; however, the member sizes and properties
were established through a combination of field measurements, information provided on available
structure drawings and applicable reference documents. Available drawings used in this evaluation are
presented in Appendix A.

Due to the type of structure and potential historical significance, a literature review was conducted to

ensure the unique behaviour of pin-connected truss bridges was appropriately considered in the analysis
and evaluation of the structure. The following documents were reviewed:

DILLON CONSULTING LIMITED

www.dillon.ca



Page 2 of 14

e Bakht, B. (1988). Bridge Testing — A Surprise Every Time, Ministry of Transportation of Ontario.

o Loss, H. V. (1893). The Forging of Eyebars and the flow of metal in closed dies.

e Maniar, D et al., (2003). Evaluation and Rehabilitation of Historic Metal Truss Bridges: A Case
Study of an Off-System Historic Metal Truss Bridge in Shackelford County, Texas, The University
of Texas at Austin.

e Mckell, W et al., (2006). Best Practices for the Rehabilitation and Moving of Historic Metal
Truss.Bridges, Virginia Department of Transportation and Virginia Transportation Research
Council.

e Waddell, J. (1891). The Designing of Ordinary Iron Highway Bridges, John Wiley & Sons.

Load Capacity Evaluation

A structural evaluation of the superstructure was completed in accordance with the Canadian Highway
Bridge Design Code (CHBDC) CAN/CSA-S6-14. The truss members, floor beams and stringers were
evaluated at Ultimate Limit States (ULS) for applied dead, pedestrian, temperature, wind and a
maintenance vehicle load in accordance with Sections 3 and 14 of the CHBDC. Snow loads were
considered in accordance with Section 16.9.7 of the MTO Structural Manual. Given the age and setting
of the structure, and because there is no evidence of serviceability-related defects, the evaluation did
not consider the serviceability limit state (SLS) as prescribed in the CHBDC (14.5.2.5). Pedestrian bridges
are typically not subject to stress cycles of a sufficient number or magnitude to induce fatigue concerns
and no guidance appropriate for an existing structure of this type is provided. The bridge superstructure
was modeled as a 2-D and 3-D truss using SAP2000 commercial software (Figures 1 and 2). All members
except the end posts were modeled with pinned connections.

Factored resistances were calculated in accordance with Sections 9 and 10 of the CHBDC. The
evaluation was undertaken in two phases: 1) Baseline Evaluation and 2) Existing Conditions Evaluation.
The Baseline Evaluation is based on the original section properties and intended structural behaviour
(including free articulation of the bearings) to represent a baseline structural evaluation. The Existing
Conditions Evaluation used reduction factors to account for observed deterioration and structural
behaviour.

Both the north and south bridges are identical and symmetric about their respective centrelines.
Consequently, results are presented for a ‘single span truss’ except cases where the structure existing
conditions vary between spans. Truss joint and member designations are provided in Figure 1. The
bridges are oriented in the north-south direction.

North South

FIGURE 1: 2D TRUSS & NODE IDENTIFICATION
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FIGURE 2: 3D SAP2000 MODEL

Material Properties

There are no original structure drawings available for assessment of the material properties of the steel
components of the structure. Similarly the history of the timber deck is unknown, with partial
replacement of stringers and deck planks in 1998 with No. 2 Spruce Pin-Fir (SPF). The material
properties were therefore developed based on literature review and on recommendations from the
CHBDC Clause 14.7.

Based on the original date of construction and the structure type, the truss members are suspected to
be comprised of wrought iron. The yield strength of wrought iron used for eyebar manufacturing during
this period is published as being 180-205 MPa®? with a minimum ultimate strength of 250 MPa. The
lower range of the published material strength agrees with 180 MPa yield strength of steel pre-dating
1905 as specified in the CHBDC (Clause 14.7.4.2). Conversely, the ultimate strength of wrought iron is
specified as 360 MPa in the CHBDC for steel predating 1905. This variation in ultimate strength is a
function of the anisotropic behaviour of wrought iron due to the composite inclusion of slag in the form
of iron silicate fibers distributed throughout the iron and aligned in the direction of rolling. The ultimate
strength of the steel sections was not used in the structural evaluation (elastic behavior only and
Category 3 sections was considered).

Material properties used in this evaluation are summarized in Table 1.
TABLE 1: MATERIAL PROPERTIES

F, — Yield Stress Iron/Steel 180 MPa
Ep — Modulus of Elasticity Iron/Steel 200,000 MPa
Fou — Bending Strength No.2 SPF 8.4 MPa
Fv—Shear Strength No.2 SPF 1.2 MPa
Eso— Modulus of Elasticity No.2 SPF 8500 MPa

1 Waddell, J. (1891). The Designing of Ordinary Iron Highway Bridges, John Wiley & Sons.
2 Maniar, D et al., (2003). Evaluation and Rehabilitation of Historic Metal Truss Bridges: A Case Study of an Off-
System Historic Metal Truss Bridge in Shackelford County, Texas, The University of Texas at Austin
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Section Properties

The structure rehabilitation drawings from 1963 provided several member designations that were
supplemented by detailed field measurements to determine the section properties of each member. A
summary of the primary structural member dimensions evaluated is presented in Table 2, with
supplemental sketches and calculated section properties in Appendix B as part of the structural
evaluation calculations.

TABLE 2: CROSS SECTION DIMENSIONS

Back
Flange Web ;(;c":o
Thickness | Thickness .
(mm) (mm) Distance
(mm)
Floorbeams I-Section 305 133 14 10 -
Lateral Brace I-Section 181 82 11 11 -
Vertical I-Section 98 116 11 10 -
Top Chord / Double
End Post Channel 181 >1 1 8 194
Bottom Chord Eye-Bar 76 38 - = =
Bottom Chord Eye-Bar 76 41 - - -
Diagonal / - -
Bottom Chord Square Rod 32 32 -
Diagonal / Top - - -
X-Brace Square Rod 22 22
Diagonals Square Rod 19 19 - - -
Bottom X-Brace | Circular Rod 35 (diameter) - - -
Bottom X-Brace | Circular Rod 32 (diameter) - - -
Bottom X-Brace | Circular Rod 29 (diameter) - - -
Bottom X-Brace | Circular Rod 25 (diameter) - - -
. Sawn - - -
Stringer Lumber 286 89
Eyebars

Iron eyebar tension members were widely used in bridges of this era and were typically fabricated using
one of 3 separate forging techniques as follows:

e Loop-Welded eyebars;

e Formed eyebars through upsetting 3 using piling and forging method; and

e Formed eyebars through upsetting  using closed die forging method.

Two distinct types of eyebars are found on the Porters Island Bridge:

e Loop-welded eyebars with a square cross-sections based on the configuration of the eyelet;
and

3 Loss, H. V. (1893). The Forging of Eyebars and the flow of metal in closed dies
DILLON CONSULTING LIMITED
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e Upset eyebars with a rectangular cross section which appear to be fabricated through piling
forging process based on the observed surface defects on the forged eyebar head.

Eyebar members may be comprised of a single eyebar element or multiple individual eyebars elements.
Individual eyebar elements of the same member are not interconnected and are loaded through the pin-
connections only. Eyebar members will buckle under compressive forces and are considered tension
only members.

Loads

The following subsections detail the loads that were considered in the analysis. It is noted that
pedestrian structures are excluded from reliability-based load factor reduction (in accordance with
Section 14) and therefore the full load factors detailed in Section 3 (Table 3.1) of the CHBDC were
utilized.

Dead Load

The following dead loads were considered in the analysis of the structure:
e Self-weight of iron truss members (increased by 15% to account for miscellaneous steel such
as connections, lattice, cross bracing, gas main, etc.);
e Self-weight of steel floor beams; and
e Self-weight of timber stringers and deck planks.

Live Load

The live load was comprised of the pedestrian load as specified in Section 3.8.9 of the CHBDC, and the
maintenance vehicle load from Section 3.8.11 of the CHBDC. The pedestrian and maintenance vehicle
loads are not be considered to act simultaneously.

Wind Load

The wind load was determined in accordance of Section 3.10 of the CHBDC. From Annex A3.1 of CHBDC
the 50 year baseline wind load for Ottawa, Ontario is determined to be 410 Pa.

Snow Load

According to Section 16 of the MTO Structural Manual, snow loads must be considered for pedestrian
bridges and are to be calculated using the National Building Code (NBCC). Snow loads are evaluated in
conjunction with ULS2, ULS3, and in a separate load case with the factored dead loads. From the
climatic data tables in the NBCC, the 1:50y site-specific snow load was determined to be 1.8 kPa.

Thermal Load

The thermal load effects were calculated in accordance with Section 3.9.4 of the CHBDC. The
superstructure is identified as being a truss system above the deck and is classified as Type A. The
change in temperature for both the summer and winter case were applied uniformly across all
elements.

Load Factors

The load factors and combinations were developed in accordance with Section 3 of the CHBDC and are
presented in Table 3. It is noted that ULS Load Cases 5, 6, 7, and 8 were determined not to govern and
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have been excluded. An additional load case comprised of the full factored dead load and 1.5 times the
snow load was also added in accordance with the MTO Structural Manual. The ‘D+1.55’ combination is
considered the load case most representative of the current structure functionality (closed to
pedestrians and not maintained in the winter).

TABLE 3: LOAD CASE FACTORS
ULs1 ULs1 ULS2 ULS2 ULS3 ULS3

Load Case (VEH) | (PED) | (VEH) | (PED) | (VEH) | (PED) uLs4 ULs9 | D+1.55

DEAD 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.35 1.1
LIVE 1.7 0 1.6 0 14 0 0 0 0
PED 0 1.7 0 1.6 0 1.4 0 0 0

SDL 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.35 1.2
THERMAL (+) 0 0 1.15 1.15 1.0 1.0 1.25 0 0
THERMAL (-) 0 0 1.15 1.15 1.0 1.0 1.25 0 0
WIND 0 0 0 0 0.45 0.45 1.4 0 0

SNOW 0 0 0.5 0.5 0.5 0.5 0 0 1.5

Baseline Structural Evaluation Results

The baseline structural evaluation consisted of modeling and analyzing the structure as originally
designed (with free articulation and no section loss) to assess the capacity of the structure if the
identified structural deficiencies are addressed in a subsequent rehabilitation. Table 4 summarizes the
results of the baseline evaluation. The table identifies the member, load effect, and factored load over
resistance ratios (D/C) for the governing vehicle load case, governing pedestrian load case, and the
factored dead load and snow load combination. D/C values greater than 1.0 indicate that the member is
structurally deficient.

TABLE 4: BASELINE EVALUATION RESULTS

LOAD CASE (D/C)

Element Load Effect Member

Top Chord Compression U1-u2 0.41 0.53 0.36
U2-U3 0.50 0.64 0.43

U3-u4 0.47 0.64 0.43

Bottom Chord | Tension L1-L2 0.40 0.52 0.35
L2-L3 0.29 0.52 0.35

L3-L4 0.34 0.61 0.41

L4-L5 0.36 0.67 0.45

Diagonals Tension D1 0.44 0.51 0.34
D2 0.62 0.54 0.36

D3 0.33 0.04 0.03

D4 0.52 0.05 0.00

Verticals Tension V1 0.59 0.35 0.23
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LOAD CASE (D/C)

Element Load Effect Member
Compression V2 0.57 0.49 0.35
Tension V3 0.05 0.01 0.01

End Post Compression
N gending EP 1.82 (ULS 4 governs)

Floor Beams Shear FB 0.39 0.20 0.12
Bending FB 1.06 0.63 0.40
Stringers Shear S 1.53 0.34 0.22
Bending S 3.72 0.92 0.60
L1 - 1.10 0.68
L2 = 0.59 0.38
Combined L3 - 1.12 0.90
Pins Shear and L4 = 1.14 0.68
Bending* u2 - 1.20 0.74
u3 = 0.35 0.23
ua - 0.01 0.01

*Detailed analysis of pinned connections for moving loads is outside of a typical structural evaluation and outside of
scope for this assignment. The pin connections of the structure are considered deficient based on the results of the
pedestrian loading and additional analysis is not warranted at this stage.

The results of the baseline evaluation conclude the following:
e End post is structurally deficient with D/C of 1.82 due to imposed wind loading (ULS 4).
e The stringers and floorbeams are structurally deficient under the vehicle load case.
e The pins are structurally deficient and are the governing structural component for the truss.

The end-posts are considered structurally deficient due to the combined axial and bending demand
driven largely by the lateral loading of the wind. All connections are modeled as pinned connection,
however the partial fixity of the connections between the bracing systems the truss member and the
floor system will provide some additional lateral stability. This contribution is not considered in a
structural evaluation. It is not uncommon for older truss bridges to require strengthening of
compression members with significant bending stresses such as the end-posts.

Pins of this era were typically sized based on empirical ratios and designed for shear only. Additionally,
the allowable working stress for pin design was based on the ultimate strength of the pins. The pins
were evaluated in accordance with Clause 10.20.2.3 of CAN/CSA S6-14 which is calibrated for von Mises
yield criterion taking into consideration combined bending and shear stresses. A D/C exceeding 1.0 in
the pins does not meet current code requirements and suggest that some yielding of the pins may
occur, but it is not necessarily associated with a brittle failure mechanismCurrent codes do not provide
guidance on calculating the ultimate strength of pins.
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Considerations for Existing Conditions

Based on the results from the updated OSIM inspection, modification factors were applied to the baseline
structural evaluation results to account for observed material defects, deterioration and structural
behavior. The observed material defects and deterioration include section loss and crack indications. The
observed structural behaviour includes bowed and unloaded bottom chord members and unevenly
loaded eyebar members in the bottom chord, diagonals, and verticals. Reduction factors have been
developed to account for the associated reduction in the member capacity and are presented in Tables 5
and 6.

Section Loss

The baseline structural evaluation is based on original section properties without consideration for
section loss. Due to the age of the structure and previous abrasive blast cleaning for structure recoating,
nominal section loss (or wear at pins) has been assumed to have occurred on most members. The
material condition of the structural steel elements is generally good given limited exposure to de-icing
chemicals over the life of the structure. Severe corrosion with notable impact on member capacity is
limited to a few localized structural members. A summary of the applied reduction factors is detailed
below:
e All Structural Steel Members: A factor of 0.95 to account for nominal section loss or wear (or
wear at pins).
e Bottom Chord (L1-L2): A factor of 0.65 is applied to account for the observed severe section
loss at the east chord at the south abutment bearing.
e Floorbeams: A factor of 0.85 is applied to floor beams to account for the corrosion observed
on the top flange of several floor beams;
e Abutment and Pier Pins (Node L1 / L8): A factor of 0.80 is applied to pins at the bearings to
account for deterioration of the pins observed at the abutments (severe corrosion and rust
jacking) and pier (cracked spacer and rust jacking).

The condition of the timber deck elements was highly variable, with severe weathering and rotting
noted at several locations. Complete replacement of the existing wooden deck system is warranted if
the structure were to remain in service and therefore reduction factors were not applied to these
elements.

TABLE 5: MATERIAL REDUCTION FACTORS

Element Material Reduction Factor
Chord L1-L2 0.65
Floor Beams 0.85
Timber N/A
Pin L1 0.80
All Other 0.95

Eyebar Crack Indications

Visual indications of cracks were noted on multiple eyebar members which is a common defect noted
for this material/structure type. All eyebar members on this structure are considered fracture critical
and therefore the presence of crack indications warrants further review. Non-destructive testing (NDT)
has not been performed to confirm the presence and extent of the possible cracks. Any cracks
confirmed by NDT should be assessed and repaired if the structure is to remain in service. The structural
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evaluation has not taken into consideration the presence of cracks for reduced member capacity.
Primary tension members with active cracks shall not remain in service.

Thermal Behaviour

The behaviour of the truss has been significantly impacted by the seized abutment bearings. A bounded
analysis was conducted where the roller bearings modeled as being restrained. The tension chord is
subjected to significant compression forces in the summer. The tension chord is comprised of dual eye
bars and will buckle when subjected to compression. During the winter the opposite occurs, and the
bottom chord is subjected to significant tensile forces until displacement occurs relieving the thermal
stress.

Figure 3 and Figure 4 show the truss forces (Dead + Thermal) in the baseline condition on the left and
the seized condition on the right. The results of this bounded analysis support the observed existing
condition.

FIGURE 3: INTENDED ARTICULATION VS SEIZED SUMMER CONDITION (T+)

FIGURE 4: INTENDED ARTICULATION VS SEIZED WINTER CONDITION (T-)
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Disengaged Bottom Chord Members

Some of the bottom chord members were noted as being partially or fully disengaged at the time of the
inspection. This structural behaviour is suspected to be related to a few factors including the seized
abutment bearings and the existing configuration of the bottom chord cross bracing. Correction of this
behaviour may be relieved by reinstating the intended thermal movement of the abutment bearings.
However, the potential loading of the bottom chord bracing system may require additional investigation
including observing the structure in different thermal and loading conditions is to properly assess and
correct the structural behavior through retrofit of the bottom chord bracing system.

Load Sharing of Pin-Connected Members

Field observations indicated varying levels of differential loading between two eyebars of the same
member at multiple truss members including verticals, diagonals, and bottom chords. This behaviour is
in agreement with the findings and recommendations of published literature on the behaviour of pin
connected trusses?, indicating that tension members comprised of two individual eyebars may not share
the load equally with one another.

The baseline structural evaluation results have been adjusted to account for this behaviour as detailed
below:
e A performance reduction factor of 0.5 was applied to all truss members comprised of 2
individual eyebars;
e A performance reduction factor of 0.6 was applied to all pins connecting eyebars comprised
of 2 individual members.

TABLE 6: PERFORMANCE REDUCTION FACTORS

Element Load Sharing Factor |
Bottom Chord 0.5
Diagonals D1 &D2 0.5
Verticals V1 0.5
Pins with Dual Eyebars 0.6
All Others 1

It should be noted that some jurisdictions have developed methods to assess and address uneven load
sharing of eyebar members. Eyebar response frequency can be used to determine the load sharing
between the individual eyebars of a member® and AREMA provides a procedure to adjust the load
sharing through flame shortening of the target eyebars (AREMA Section 15-8.2).

Structural Evaluation Results - Existing Conditions

The reduction factors established above were applied to the results of the baseline structural evaluation
to account for the observed deterioration and structural behaviour taken into consideration. The
adjusted evaluation results are presented in Table 7. The table identifies the member, load effect, and
factored load over resistance ratios (D/C) for the governing maintenance vehicle load case, governing
pedestrian load case, and the factored dead load and snow load combination. D/C values greater than
1.0 indicate that the member is structurally deficient.

“Bakht, B. (1988). Bridge Testing — A Surprise Every Time, Ministry of Transportation of Ontario.
5 Mazurek, D. F. (2011). Measuring Dead Load Stress Of Eyebars In Steel Railroad Bridges, AREMA
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TABLE 7: EXISTING CONDITION EVALUATION RESULTS

Reduction Factors LOAD CASE (D/C)

Element Load Effect Member

Material Performance VEH ‘ PED ‘D+1.5$

Top Compression Ul-u2 0.95 1 0.43 0.56 0.38
Chord U2-u3 0.95 1 0.53 0.67 0.45
uU3-u4 0.95 1 0.49 0.67 0.45
Bottom | Tension L1-L2 0.65 0.5 1.14 1.49 1.00
Chord L2-13 0.95 0.5 0.61 1.09 0.74
L3-L4 0.95 0.5 0.72 1.28 0.86
L4-L5 0.95 0.5 0.76 141 0.95
Diagonals | Tension D1 0.95 0.5 0.93 1.07 0.72
D2 0.95 0.5 1.31 1.14 0.76
D3 0.95 1 0.35 0.04 0.03
D4 0.95 1 0.55 0.05 0.00
Verticals | Tension Vi 0.95 0.5 1.24 0.74 0.48
Compression V2 0.95 1 0.60 0.52 0.37
Tension V3 0.95 1 0.05 0.01 0.01

End Post | Compression EP 0.95 1 1.92 (ULS 4 governs)

and Bending
Floor Shear FB 0.85 1 0.46 0.24 0.14
Beams Bending FB 0.85 1 1.25 074 047
Stringers Shear S N/A - Replace
Bending S N/A - Replace

L1 0.80 0.6 - 2.29 1.42
L2 0.95 0.6 - 1.04 0.67
Combined L3 0.95 0.6 - 1.96 1.58
Pins Shear and L4 0.95 0.6 - 2.00 1.19
Bending* u2 0.95 0.6 - 2.11 1.30
u3 0.95 0.6 - 0.61 0.40
U4 0.95 1 - 0.01 0.01

* Detailed analysis of pinned connections for moving loads is outside of a typical structural evaluation. The pin connections of
the structure are considered deficient based on the results of the pedestrian loading and additional analysis is not required at
this stage.
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Summary of Findings and Recommendations

Structurally Deficient Members

The structural evaluation determined that numerous components are structurally deficient and do not
meet the CHBDC requirements. The deficient members are summarized in Table 8. Depending upon
the intended future use of the structure, the extent of member replacement, modifications or
strengthening varies, and it is clear that significant retrofit repairs are required should the structure be
reopened to pedestrian traffic. The “D+1.5S” load case is considered the load case most representative
of the current functionality of the bridge which is closed to pedestrian traffic. It is noted that based on
the current condition of the structure, seasonal structure inspection (spring-fall) without the use of
specialized access equipment remains feasible provided that the inspector takes proper precautions,
including fall arrest measures, due to the poor condition of the timber decking.

TABLE 8: SUMMARY OF STRUCTURALLY DEFICIENT MEMBERS

_ven | pe | oass
Bottom Chord L1-12 L1-L2 L1-12
L2-13
L3-L4
L4-L5
Diagonals D1
D2 D2
Verticals V1
End Post ALL ALL ALL
Floor Beam ALL
Stringer ALL ALL ALL
Pins - L1 L1
- L2
- L3 L3
- L4 L4
- u2 u2

Thermal Stress

Bearing fixity is causing the structure to behave in an unintended manner and resulting in stress
redistribution. Consequently, replacement of the expansion bearings is recommended if the structure is
to be maintained or rehabilitated.

Bottom Chord Cross Bracing

Indications that the bottom chord bracing system may be sharing the truss tension was observed.
Additional investigation of the potential bottom chord bracing system loading including observing the
structure in different thermal and loading conditions is recommended if the structure is to be
maintained or rehabilitated.
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Eyebar Crack Indications

Visual Indications of cracks have been noted on multiple eyebar member which are fracture critical
members. The visual crack indications and forging imperfections on this bridge should be assessed if the
structure is to be maintained or rehabilitated. Non-Destructive Testing (NDT) of the visual indication is
recommended should the function of the structure be maintained.

Steel Composition

The determination of the truss material as wrought iron is based on the age of the structure and
construction type. Steel composition testing of the separate elements such as the rolled sections, loop-
welded eyebar members, upset eyebar members and pins should be completed should the structure be
maintained or rehabilitated.

Substructure Elements and Seismic Evaluation

Assessment of the substructure elements and a seismic evaluation have not been included as part of this
analysis. If the City elects to maintain the structure, a geotechnical consultant should be retained to
undertake a desktop review based on available GeoCres data and experience in the area. Given the
original drawings are not available and there is limited information related to the existing foundations, a
comprehensive seismic and geotechnical investigation is likely not feasible without completion of
detailed site investigations. It is recommended that a risk assessment be conducted to determine the
likelihood of impact and vulnerability of the structure if subjected to a seismic event. The risk
assessment should take into consideration the performance of the gas main supported by the existing
structure.

Concerns for Demolition or Removal

Stability of the structure during removal and demolition is critical in the safe execution of a
decommissioning. The use of eye-bar members and the pin-connected construction of the truss
provides a relatively delicate structure for un-usual loading events such as those that could be expected
during demolition or removal activities. Unexpected loading and releases are also possible triggers for
crack propagation in tension members, in particular, tension members with imperfections or crack
indications such as the visual crack indications observed on several of the loop-welded forged eyebars.

Development of any demolition and removal procedures will require precautions for the stability of the
pin-connections and eyebars as well as considerations for potential locked in stressed and load
redistribution as a result of the unusual structural behaviour observed and the anticipated seized
bearing conditions.
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Appendix A

Drawings of the Existing Structure
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Summary of Demand over Capacity ratios (D/C)

Element Load Effect Member VEH PED/WIND D+1.58
w2y | 041 0.53 0.36
Top Chord Compression -~ u3-u4 | 050 0.64 0.43
ol ~ U4-U5 0.47 0.64 0.43
L1-12 040 0.52 035 I
. L2-13 0.29 0.52 0.35
Bottom Chord Tension 13-L4 034 061 B 041
L4-L5 0.36 | a7/ 0.45
8 D — ] Y | | 0ol 0.34
Diagonals Tension i (62 0.54 0.36
D3 0.33 0.04 - 0.03 i
o D4 0.52 L 0.05 0.00 |
Tension Vi 0.59 0.35 0.23
Verticals Compression V2 0.57 045 0.35
| Tension _| V3 - 005 ] o1 | 001
End Post Compression and Bending EP 1.82 (ULS 4 Governs)
Floor Beams Shear FB 0.39 020 0.12
Bending FB 1.06 0.63 040
Stringers Shear S e 553 B 0.34 0.22
Bending S 3.72 0.92 060
L1 - 1.10 0.68
3 L2 - 0.59 0.38
, L3 - 1.12 0.90
Pins ComblgeddShear and L4 5 114 | o068
encing u2 = 1.20 0.74
u3 - 0.35 0.23
ua - 0.01 0.01
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Wrought Iron Material Properties:

Reference:

Maniar, D et al., (2003). Evaluation and Rehabilitation of Historic Metal Truss Bridges: A Case Study of an
Off-System Historic Metal Truss Bridge in Shackelford County, Texas, The University of Texas at Austin

C.5.1 Tensile Properties

The tensile properties of wrought iron are largely those of ferrite plus the strengthening
effect of any phosphorous content which adds approximately 1000 psi for each 0.01% above
0.10% of contained phosphorous. Strength, elasticity. and ductility are affected to some degree
by small variations i the metalloid content and in even greater degree by the amount of the
mcorporated slag and the character of its distnbution. Nickel, molybdenum, copper and
phosphorous are added to wrought iron to increase yield and ultimate strengths without
materially detracting from toughness as measured by elongation and reduction in area.

The tensile strength of a given wrought iron depends to a considerable extent upon the
direction of sfress with respect to the “grain™ of the iron. The tensile strength of wrought iron. in
the direction of rolling, ranges from about 45 to over 50 ksi. The size of cross-section of a tensile
specimen affects the strength to some extent and this fact can be taken into consideration by
decreasing the minimum limit of tensile strength of specimens above certain sizes when full-size
sections of bars are employed for testing. The yield point of wrought iron is strongly indicated in
testing by the “drop of the beam™ or “halt of the gage” of the testing machine, and occurs at from
50 percent to somewhat over 60 percent of the tensile strength The ductility of wrought iron
undergoing tension is less than that of very low carbon steel, owing to the presence of the slag.
The elongation in the direction of rolling will vary from about 20 percent to about 30 percent.
The typical physical properties of wrought iron in the longitudinal and transverse direction are
given in the Table C.5.

Table C.5: Longitudinal and transverse tensile properties of wrought iron

Property Longitudinal Transverse
Tensile strength_ksi 43-50 3638
Yield point. ksi 27-30 7730
Elongationin 8 in , % 18-2% 2-5
Reduction of area, % 3545 £

The tensile strength and ductility of wrought iron at right angles to the direction of rolling
are considerably less than the longitudinal strength and ductility. Thus is to be expected. since the
continuity of the metal in a direction transverse to the direction of rolling is interrupted by
numerous strands of slag, which are comparatively weak. The tensile strength of wrought iron in
a transverse direction has usually been found to be between 0.6 to 0.9 of the strength in the

169
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Product of nertia sboul 2.3 o
[ 30083 Radus of Gyration sboul 3 axis
R Radus of Gyralion sbout 2 axs
Torsionsl constant 18353541 Shaar Conter Ecosntricly (x3)
Praperty Dala X
Section Name |sa-22
Properties e
[ e
[res21.333 Section modulus aboul 2 axia
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Section Properties
Property Data

Section Name Display Color

Section Notew

Dimensions Secton Properties
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Modelling
The structure was modelled using SAP2000 from CSI. All truss members were modeled as pinned at their
ends.

Figure 1: Bridge Elevation

Figure 2: 3D Model
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Date
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I N Subject /Vl Date /Q'O 7
CONSULTING L 0&0{5 /0

Dead Lood s

* Truss M&Mbcré/ Bmcmﬂ, b Floor Beams Moo(efeu-( in SAPagoo
Y&ee! = 7850 Kj/mz’ x 105 = fo30 Kj/m3

* wegnt of el hag becn (
Wc\jh+ ot Steel  has peovy ncleaseoll bz_q YA

| atdice vs 2 misce llaonecnws Steel

COMMU\'}(A@\IL},&}.\ of CHBDC Suyazsts o, '31079 allowante  for TH‘O\/W\ Trugses.,
However this allowance ne ludes 4he WCiOthé ot Mem bers
+hat hove been _/'Y\oolCllc&(. 6’,><Plfc’\+l\tj,

Wood 54 NG evs

B - 4 x N (99 % 28L ) mm
L= {loo mm

Y= 6uN/m® [ CHBDC T34 softweod )

e

V\/&“ﬁw‘-' B x (§lmm X Q86 wm ) x 6100 wm 5 § KN/ x>
— 7493,\/ E)

|000

Doty = BN / (Lgiey x Livorbam) = SNFN [/ (Bl ¥ Hutlm)
Q-A9F fer

il

Woode Declk

QX - 50xa%0mn (3%« 2235) nm

(33\- Planks dween Floor Beoms )
L = 2650 mmn

(S.Lf”l m  floor beam Spo\c'\hﬂ

Clpak = 5.5 i 365 m x 0.03%8n ¥ §.0 LM/N\Q//‘Q\ =, \Q‘ABIK?;\
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CONSULTING Lowﬂ(b
LNC LOO\CI(.
MO\]V\‘"CV\O\Y\CC Vehicle Loo\o(/
wheel: | 2L g kN
Axel; 24 56 KN Grross = 80 kN
CHRDC 3.3. 1]
O m

Dis+qncc From B“d{:ﬁe’ to & of Truclk = 0.3 +

Total Distance. (Y) = /&85 m

Pc.o{f;sﬂiom s

P=5.0-85 = S.0-74.y
20 20

N

&45

T budary width = H.4€ m

(9314 a5 R3
MC 10/ 4
jolz01p
& Decle
' @Tvucu FB
[
l m  0:33m
3:68m Deck
l-_é_ = ’»I m 2 e belween

o~ wheel R LJ(:.JSG

Pc.a{cshicw\ Lond on Floor Beemr = Q45 1 Pa x 5.49 x 3.45 /‘f” = |17 KN/~

Péolosh?w\ qud( N 5+N\NZ)(/( = gul_fs N x 0. 5dm =

1,32 kN/m
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Ch= A0
C v = ' O

6.8 m

Yeors

Hovizontal wWindl | oad.

Froj No

| €8 1L

Notes By

Mc

c y

K

(¢ 3.00.1.8 (b))

(¢ 3.10.1.3 Pedestrian)
(¢ 3.10.1.4, H=9.5m)
(¢ 3.10.2.2)
(¢ 3.00.2.3)

Fr = 9 CcCqCn = o x .0 x 2.5 x 4.0

’Top Chovd Deptn =
Bot Chord Depth
Verticuls  Widdth =

Dimﬁom\ls widdh =

Verticoe | Windl Loacl

,:-V:iCcCSC\/

Wind. Lao\(,(, on Tloor Pems =

18] mm

= Fbmm

39
98 mm
AN mm
IA mm x A
Ak mm x A
3% mm
&k mm
19 mm

(T43.11, OHawer )

= 8.05 kPa

H

oo )l

n

"

lroas x S49 = 5,03

‘O370 KN /m
O. 156 KN/m
0. 066 KN/m
0.201 KMm
O.045 [KN/m
0.131 KN/Mm
0090 KN/m
0.066 kn/m
0.045 KN/m
0,039 KkN/m

= HO x ox A.5x1.0 = 1,025 KPe

KN/m

wind Lowd on Stinger = loas x 0.51F 0.53  ki/m
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/Hf\e\(‘m\ I/O(/LOL

Location @ OHawe , Ontario

Suloef Struetuic, T& pe. A ( ¢ 3.9.3 , Truss Systems above. r/(cclé)

From Table 3.9 (TSP': A) 0 F 25HC above mean 0(6\!\3 femperatnic
- I5°c below Mean g'{ﬂ’\\j tem Pumwc

Dc(o‘Hx oF  Truss Mmembers g Decld are Small 6. MoJ‘FfCa4}‘0n5 e $hlecive
#em*x{o\}m((é Fropm -c\‘sv\ic. 325 =0

Effective Construction Tempeidue = 15°C (Ct .4 )

From F:\r}wc A3 —B T = +30C
From Figuic 43.1.9\"'_» Trin = -3 C

Moxiraum  EPec tive Temperatue = 20C + 5c¢c —0¢c =53¢
=47

MinniMum EFF«,-H\/C/ Tempc,ro\ faie =-22°c - 15°c 4+ 0¢c

ATSomwe,( = 58¢ ~15°c = Yp'c
A T winter =-42Fc-15¢c T-LAC
* -AT fo ke APf”?f/ﬁ(/ LAhi-FOfmo\HJ Acioss Ml Mem pess
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Srow Load-
to @ Ié-cf.? oF +the MTO Structural Munual

br{o(aos Shall Congider Snow accumuy)ation.

5151 + 1o S
ULSd +r 0.6 5
ULS 3 ¢+ 0.5 5

Full FacAored Dto\b(-/LD"\A/ 1B S

'Sé = &nLlL /CPG\ g Climatic Dfm"’a\_ Tables
Sr 0.4 1P

\

(OHawa, City Hal)

I.= Lo (NB-C(, do10, Tuble Hel-6.3  Aorml Impafmnac)

/((/ = At —W}/L ( W = Snaller D?/N\cnsran = Decre Wfé(H\)
= A (Suéém) - 245 mg—/SS.‘I‘m L= IOV\aer Dimensgion = B(-.g(:)c Span
= (.15

£.15 € 70 .5 Swall Reof (¢ %1.03)

ChL = 0.8 [5manl Reof)

Cw = 0.75  [Opek Teruin)

[T
Q

Cs
Ca

(& <30 )
’oO (Uv\ipofm\

N

5 = -‘-[5 [Ss (CLCWC—S Co\) + Sr—J
0 L4 kb (0.7 x0F5x) x4 0.4 KkbaT]
1.8% kP

H

V!

Line Load o Stringers = 1.8 «Px x 0.5am = 0.956 kn'/m
Line Load on  Floor Beams = 184 P » S44m X 2650 ft1la = 8,97 kn/m
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CONSULTING Snow Load AL

Snow Load Reference

NBCC 2010 Cl 4.1.6.2

2) The basic roof snosw load factor, Gy, shall be 08, except that for large rools
it shall be

ay 1.0-3 forr with C,, = 1.0 and I, greater than or equal to 70 m, or
by 1.3-(1 2, for s with C,, =0.75 or 1.5 and /. grealer than or equal
ta 200 o,
where
i, = characteristic length of the upper or lower roof, defined as 2w-w/l, in
metres,

w = smaller ptan dimension of the roof, in metres,
i =larger plan dimension of the roof, in metres.

3) Lxcept as provided for in Sentenice (4), the wind exposure tactor, C,,, shall be 1.0,

4) For inildings in the Low and Normal Tmportance Categories as set out in
Table 4.1.2.1 . the wind exposure factor given in Sentence (3) may be reduced to (.75,
or to 0.3 in exposed areas notth of the treeline, where
a) the gisexp on all sides to wind over open terrain as defined in
Cfa T d is expected to remain so during its life,

bj the area of roof under consideration is exposed to the wind on all sides
with no significant obstructions on the rood, such as parapet walls, within
a distance of at least 10 limes the difference between the height of the
chstruntion and C.C.5./v melres, where y is the unit weight of snow on
ool isoe Appendix A), and

¢} the {oading does nol involve the accumulation of snow due to drifling from

actiacent surfaces.

NBCC 2010 Commentary G

Rool Snow Load Factors

B2 15 Cy, Cw, ere not analyses due o the lack of
they have to give signs.

1¢. Basic roof snow load factor, G, The basic roof snow load has been set at 30% of the ground lcad {fe.
C.=0.8} This percentags is based on the resulis of A countriwide survey of snow loads an roefs
carried out by the Instihute for Resaarch in Construction and a number of veluntesrs. The wind is
less effective in removing snow from large roofs due to the greater quantities involved and becauss
snow may drift from one area to ancther.™: Increased values of C, are therefore speciied in NBC
Clauses 41.6.2.12(a) anvd (b} to account for this effect tn the case of large roofs.

1L Wind exposure factor, O Qbservaticns in many areas of Canada have shown that where arootora
part of it is fully exposed fo wind, some of the snow is biown off or prevented from accumulating,
zhus reducing the average snow load

12, Therefore, for roofs fully exposed o the wind, the wind exposure facter, €, may be taken as equal
0 0.75 rather than 1.0 {or 0 5 rather than 1 § for exposed sites north of the treeling}. This subsftuken
applizs under the feBiowing conditions:

{a; the bullding is on open level terrain containing oniy scattered buiidings, trees or other such
2abstructions, open watler or shorelings thersof, and 15 expected to reman so during its service
life:
the area of roof under constderation is expesed to the wind on all sides and dees not have
any significant obstructions, such as parapet wails, within a distance of at least 10 timas the
difference between the height of the obstruction and C,C_ 5.4y metres, where the applicable
vaiue of C,, is either 0 75 0z 0.3, as provided in NBC Sentence 4.1.6 2 |4},
the Ioading case under consideration dees not involve the accumulation of snow due o drifting
from adjacen! surfaces such as, for exampie, the other side of a gable roof, and
tdy the buldings are not in the High or Post-disaster Importance Categeries described in NBC

Table 4121

b

ke

4

A vaive of 19 for C., must be applied to other loadings than the ones marked Case I'in Figures -1
o G4
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C: A«’Y—»— D: /{C/

Factored Loads

When the bridge is behaving as designed in its original state, thermal effects are negligible as the bridge
is free to expand and shorten at the abutments. ULSS5, ULS6, ULS7, and ULS8 have been determined not
to govern using Engineering judgment. Load cases are factored as follows:

Load Case ULS1-VEH ULS1-PED ULS2-VEH ULS2-PED ULS3-VEH ULS3-PED ULS4 ULS9 D+1.5S

DEAD | 1.1 L e R [ ] 11 | 11 [135| 21
uwve | 17 | o | 16 | 0 | 14 o | o | o
PD | o | 17 | o | 16 | o 14 | o | o
soL | 12 1.2 12 | 12 12 | 12 .| 12 |135| 12 |
I : 1 t 1 { I, i
U il IS o | 115 TRIS I L s o 0o |
‘ (Summer) | [ | [ | | | |
THERMAL | | | |
|
Wintery | © O 115 | 115 | 1 | 1 125| 0 | O
| WIND G NG 0 045 | 045 14 | o | ©
SNOW o | o0 0.5 05 | 05 05 o | o 1.5

o
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D: /V/]C.

Factored Axial Loads

Axial Loads

EP End Post | -174.8 | -237.2 | -206.3 | -265.1 | -177.4 | -281.8 | -180.4 | -69.2 | -179.5 ?PL:;’ -281.8
ULS3
U2-U3 | TopChord | -198.4 | -270.1 | -234.4 | -301.9 | -208.1 | -3105 | -172.5 | -78.2 | -20.2 | =" | -310.5
ULS3
U3-U4 | TopChord | -237.4 | -324.3 | -280.7 | -362.5 | -251.3 | -374.9 | -213.7 | -94.1 | 2453 | = | -374.9
ULS3
Us-U5 | TopChord | -223.7 | -326.1 | -268.2 | -364.6 | -239.8 | -376.5 | -213.3 | -94.4 | -246.6 | - | -376.5
11-12 Boviom 1188 | 1615 | 1404 | 180.6 | 1309 | 1921 | 122.7 | 464 | 1220 | Y3 | 1921
Chord -PED
12-13 Bottom 1188 | 1615 | 1404 | 1806 | 133.1 | 1943 | 1295 | 464 | 1220 | Y3 | 1043
Chord -PED
13-14 Bottomn 1984 | 2701 | 2344 | 3019 | 2153 | 3177 | 1951 | 782 | 2082 | Y23 | 3177
Chord -PED
L4-15 Sotion 2214 | 3225 | 2653 | 3605 | 2367 | 3707 | 2094 | 93.7 | 2440 | Y53 | 3717
Chord -PED
. ULS3 '
1 Diagonals | 1353 | 159.0 | 1552 | 177.6 | 1340 | 1789 | 90.5 | 470 | 1206 | - | 1789
. ULS2
D2 Diagonals | 943 | 79.4 | 102.8 | 887 | 89.1 | 89.5 | 455 | 234 | 602 | -0 | 1028
i uLs1
D3 Diagonals | 286 | 2.8 | 27.4 | 32 | 233 215 04 | 07 | 21 | o | 286
: ULS1
D4 Diagonals | 340 | 00 | 320 | 30 | 279 | 01 | -02 | 00 | 00 | -0 | 340
. ULS2
V1 Verticals 940 | 51.5 | 983 | 583 | 844 | 586 | 261 | 108 | 375 | -0 | 983
. ULS2
V2 Verticals | -742 | -63.3 | 803 | -70.1 | 704 | 707 | -38.9 |-225| -493 | =’ | -803
. uLs1
V3 Verticals | 262 | 7.4 | -254 | 7.7 | 224 | 72 | -51 | 59 | 69 | .-, | -262
BCB1 Bottom 4.4 0.6 4.2 0.5 173 | 121 | a26 | 01 | o1 |Y5*| a6
Cross Bracing -S
BCB2 BRitom, 193 | a24 | 186 | 203 | 248 | 438 | 308 | 73 | 70 |3 43s
Cross Bracing : -PED
BCB3 Bottom 201 | 443 | 194 | a21 | 207 | a6 | 193 | 77 | 74 |USY| 443
Cross Bracing -PED
BCB4 Bofrom! 159 | 354 | 154 | 337 | 142 | 302 60 | 62 | 60 |YBY| 354
Cross Bracing -PED
~gy | TopCross 0.0 0.0 0.0 0.0 1.8 18 56 | 00 | oo |YP*| 56
Bracing -S




C:A@L D: M&

Factored Axial Loads

ULS1-  ULSI- ULS2-  ULS3-
VEH  PED PED  VEH
| L
7egr | oPCrOss g0 | 00 | 00 | 00 | 18 | 18 | 56 | 00 | 00 U4l 56 |
. - __Bracmg g N -S | |
T 4
TCB2 CpIaross 0.0 0.0 0.0 0.0 45 45 | 141 | 00 | 0o | V%% 141
R Al Bracing | | | -W
Tces | Topcross 0.0 0.0 0.0 0.0 5.4 sa | 168 | 00 | 0o |YS*| 168
Bracing W
1 4
LB1 e 0.0 0.0 02 | 02 | 29 | 21 | 59 | o0 | 02 [Y5*| 59
Bracing -W
4
© LB2 Lateral 0.0 0.0 02 | w02 | 30| 31| 92 | 00| -0a || 02
Bracing -S
uLsa
P1 Portal 02 | 03 | 02 | 03 | 237 | 238 | -735 | -01 | -02 [ | 735
uLS4
- Sortal 0.0 0.0 0.0 00 | 286 | 286 | -895 | -01 | 02 | _ | 895

33



Tension Resistance



D: ./W[/

C: APP
Tension Members

Factor Value

Phi | 0.9
fy (MPa) : 180 MPa
Frame Label Section Label Area Tr Tf Tf/Tr Notes
{(mm2) (kN) (kN)
L1112 | s02-32 | 2048 | 3501 | 1921 | 055 |  Bottom Chord
12-13 | sq232 | 2048 | 3501 | 1943 | 055 | Bottom Chord
13-4 | E2-76x19 | 2888 | 4938 | 3177 |  0.64 Bottom Chord
L4-L5 | E2-76x20 | 3131 | 5369 | 3717 |  0.69 Bottom Chord
D1 | s@232 | 2048 | 3501 | 1789 | 051 Diagonals
D2 | sa222 | 968 | 1655 | 1028 |  0.62 Diagonals
' D3 | sQ19 | 361 | 617 | 340 | 055 Diagonals
' D4 | sQ22 | 484 | 828 | 286 0.35 Diagonals
! | s@222 | 968 1655 | 983 059 | Verticals
| BCB1 ' R-25 491 839 | 354 0.42 . Bottom Cross Bracing |
| BCB2 R29 | 661 1129 | 443 039 | Bottom Cross Bracing |
. BCB3 R-32 ! 804 | 1375 | 483 0.35 | Bottom Cross Bracing '
| BCB4 R35 | 962 | 1645 | 59.7 0.36  Bottom Cross Bracing
TCB1 sQ-22 | 484 | 828 | 56 0.07 | Top Cross Bracing
| TCB2 sq22 | 484 | 828 | 141 0.7 | Top Cross Bracing
TCB3 sQ22 | 484 | 828 | 1658 020 | Top Cross Bracing
P1 L76x63 847 | 1448 | 732 0.51 Portal
P2 DL-76x63 1690 | 289.6 | 895 031 | Portal _
{ sQ-25* 355.5 21 | 97 0.8 Hangerieagecsat

Hanger

base, A=0.551*A

- 35



Compression Resistance
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C: A@P D: Mé

Compression Members

FACTOR  VALUE
Phi | 0.9
fy (MPa) | 180 MPa
| Es | 200000 MPa |
= ‘ : _
| " n | 134

Unbraced Unbraced

- A ;
frame Section re3 LengthX LengthY FTaY \Y Cf (kN) Cf/Cry Notes

Label Label (m2) (m) (m)

|EP | DC-181x51 | 4766 | 7751 6540

11 | 416.0 -281.8 | 07 | EndPost X

! | 67 |

|U2-U3 | DC-181x51 | 4766 | 5490 | 5490 | 67 | 0.8 | 567.1 | -3105 | 05 | Top Chord
U3-U4  DC-181x51 | 4766 = 5486 | 5486 | 67 |08 5674  -3749 07 | TopChord

| U4-U5. | DC-181x51 | 4766 | 5490 | 5490 | 67 08 5671 -3765 07 | TopChord
V2 | S98x116 | 3208 | 5486 | 5486 | 29 | 18 | 1418 -803 | 06 | Verticals
V3 | S98x116 | 3208 | 5486 5486 | 29 | 1.8 | 1418 @ -262 | 02 | Verticals

PL  L76x63 | 847 1180 1180 | 19 09 1167 -732 06 | Portal

P2 | DL-76x63 | 847 = 1980 | 1980 | 24 | 0.8 2000 -895 | 045  Portal
LBl _’ S-181x82 | 3465 3960 3960 17 |22 1151 59 01 | LateralBracing
B2 | 5-181x82 }34_6_5 ‘ 3960 | 3960 | 17 22| 1152 | 92 | 0.1 | LateralBracing |
FB1 ] $-305x133 _\ 6135 3960 | 3960 | 28 j_ 13 | 419.1 j -10.6 : 00 | Floor Beams
FB2 S-305x133 | 6135 | 3960 3960 | 28 | 1.3 | 4191 -143 | 0.0 | Floor Beams
FB3 | S-305x133 | 6135 3960 | 3960 | 28 | 13 | 4191 | -18.1 | 00 | Floor Beams

X |90 TNV COMBINED AxtAL COMPRESS[oN & BENDING
(SEE HAND CALLS)

37



Flexural & Shear Members

38



C: W D: M(/

Flexural and Shear Members
For detailed calculations refer to the hand calculations in Appendix A. The most critical member for each
element is displayed below.

Property Value (MPa)
fy | 180
Es | 200000
Gs ) 77000
:. - fou 8.4
[ fvu a‘ 1.2
Ew | 8500

Element Section Material

 Floor Beams | S-305x133 |  Steel { 98 | @5 | 106 | 116 286 041
| Stringers | 4'x12' | Timber | 48 | 12 | 40 | 61 | 24 | 25
| EndPost | DC-1BLx51 | Steel | 841 | 67 | 126 | 71 | 222 | 032 %

a‘lc= .80 N CoMBINED AX(A- WfBES'S‘a\}Q:
faPiNg. sz Hanp oalcs).

oAl



Hand Calculations



N

CONSULTING

Praject

Porters Island

Subject

End Post Diagrams

1000

Shear (ki)

200

00

-20.0

700

2 g s

Moment (kN-m}

2

100

00

End Post Shear Envelope (V3)

Length (m)

End Post Moment Envelope (M2)

3 4 5
Length (m)

Proj. No

188142

Notes By

MC

Checked By

Ar

—— ULS3-VEH-MAX
— ULS3-VEH-MIN
——ULS3-PED
—_ULs4

o ULS3-VEH-MAX
—— ULS3-VEH-MIN
—ULS3-PED
—_—UL

Paga of )
183
Date
10/2018
Date

10/4012)



Project

P(N“H/rb Te Iow\(}«

I N Subject
CONSULTING EV\(L POS*
Enck Po st

Membev | EP
Section « DC-138! x 5]
Material @ Steel (fy=190 MPr )

Loads  (Axal)
Dead = -33.8 kN
Live = -f4%.2 kN
Ped = -100.9 KN
5DL "= -33.7F kN
wWind, = -83.0 kN

Srnow . = ~75.9 kN

Go\/crﬂ'\v\\(ﬁ Loadl Case = ULS 3 - PQ(L
Cpe=11(32.8) + 1.4 (100.9) +1.2(23.F) +0-95(8) + 0.5 (75.'1) = Q6L g 1k

Section Class

b/€ = 50.9 /11 = 4.5%
hWw = 1556/ 7.9 = RO:
Flan e
Class 1 %
Clags 9 ¢
Class 2 ¢ 4t3 < 2004150

Lf’QE’?’ f. IL{—":’
S Class 3 Flongye

(_(_(.\-ﬂP(CSS] on )

( compression )

Proj No Page of

199 14> 4o 83
Notes By Date
Mc 10/ 2018
chedby Date
B0, Emm
1ol mm - T A
7.9 pam - ]8“\#\.
17
193, Fram
Ay = 4766 mm® TD: o7 !
Tx = A6 107 it Sy = 1 mm>
X . X Mmm 9= o M
Sx = A3Ex 107 mi fy =)k evm

™ = €7 mm 3 =131 xip2mm T

(W= |.85>|b"m 6

m

We b

20 £ (70/%
20 < 1.1
SoClass L Web

( (omprssion \}

—% Scction 195 Class 3



10/1/2018

Xcalcs: Properties of plane area: 2+back-to-back

Properties of plane area: Standard channels: with tapered flanges: two beams back-to-

Standard CB:B84:1980

152x89 (2x)

O ~J oy Ol

9

Painting surface: Perimeter of section
Section area:

Beam mass per unit length:

Section warping constant:

Torsional inertia constant:

Torsional section modulus: elastic:
Torsional section modulus: plastic:
Torsional shape factor: plastic/elastic:

Second moment of area:

10 Section modulus: elastic:
11 Section modulus: plastic:
12 Shape factor: plastic/elastic
13 Shear factor:

14 Shear effective area:

# www.Xxca cs.com

hitps:/iwww.xcalcs.com/cgi-bin/tutti’x3calcs cgi?a=o0&d=u_08I=en

a=8.75%

back
b=295
B=20.5
Y
a=7.94 N
o
28 X T
£ £
t=11.1
o
u=40.9 o
r=13.7 =
|
Yi
ey=28.6 d=14
U=1.05 m2/m
A=B07 cm?2
p=47.7 kg/m
Cw=185000 cm®
K=14.2 cm?*
Zt=12.8 cm3
5t=22.2 cm?
f =174
X-X
cm# 1,=2330 ly=9530
cm Z.=306 Lyv=b7h
" Sp=277 Spy=7b1
fx:D =l f')“=113
Fy=1B57 Fy=0 01
crme 7 Apy=277
Sheet: 1M1

43 11



Proj. No Page of
|89 Ut g3

Date

Project

Pocters Tolandl

Notes By

IL N . Mc 0/ 2015
CONSULTING EV\&L Pffb'i—
U~
Com rvession Resis funce
Lenﬂ%k = 7,75 m Z L8
- W
Unbraced Levxﬂjrhx = 175 m Liw=U3
Unbmceo{._l,fhj#htj = éOSFr M z ‘ Z
Ly t,
» X
‘ L1
K=1.0 pin-bin (Teble 7.¢)
Sleﬂd’erv\ﬁssx = K L_x = [LO x 275 Ny \]5,3\ < 20 \/ ’
Mx 0.0 6739

K.y & 120

h

KL. .6 x 6,54~

Fb o419 m
Ny = KL, L = 5. o MmF =
M T Es 7%« 00 voo Mfa
F = 0R.Y - [0 mPa = 0.5¢
n Es
-4
Coy = g ATy (149 ) ¢ 10.93] Floyual
= % wy-
= OX H76Lx10 M x 150 x10° P (I F1a0? "3') 72k Bucklinﬂ

= UlépnN
N
Cr’b = 0‘7)(%7‘“)(’0»?,“3}( 150« 10 Pa (l+().56&h3%) haf
= 670 KN
Cex = 4]0 1N e feox = 6.68

Cry = (70 kN Celcry = 0.4



Project Proj. No Page of

Porters Toland 1481443 45 33
I N Mc 16/2018
CONSULTING En(l/ PU%* le%

Moment Resistance

l:lomﬂc = Class 3
web —® h/w = A0 Class 1= lloo ~[igo = €1. 98 » 4&f o web i

Class
Section = Clags 3

Me, = Sl kN-m  (ULSYH)

Y

Pon\ Bmc\i(j 15 Conmeclecd Yo both 7LOP % Eo‘lr‘*om lomcifﬂ
ee WSe L =6.82 0 For [_a-f(f(ml tolsional 5%!4!\'{@

My = 44 Sy = 180 x Hos « 107F = 729 eN-m

Wy =le0 ( SIMPb Suppor }cfj?)

M. :_(_A);i_ Es IijS + IX Cw [&1o.10.2.3
L O{OV\EB Sjmma+r;c
|oO T 300 x lo” P 16 "50—5 x F7Ex 107 1.3] xlo\?mhr.{. T x Q00 x qu fo X
(.83 0, 6.2

0l 102 m ) w 1. 85 % 157w
= O.4b| %.35;”0“5 + 3,399 %19"”
= \&855 l‘N'N\

Mu > 0.67 My = 0.7 x 7.9 = LG8 Kiv-m \/ Wse ¢ 10.10.3.2(a)

r~



Page

Porters Taland 189 143 4y 83

Date

C 0/ 301
N /V] Dat{e ’Lg

CONSULTING EV\A/ P06/r

Me = |15 555 M:) [l -~ 0.29 M, ]‘.‘. Zs /‘4_3 (@ [0. (0. 3.3)

W

Me = 115 < 0.95 x 72.9 [n—.o.ae 72.1 ] < 0,95 % 128.3
2%.3
= LF KN-M

Me =67 £ 8% un-m



orters Tolund

183 14>
MC
COIEISULTII\IJE Checked by
EV\(/L Post g

Shear Resigtance.

Web i Umsh(:(’\enw(« o kv =5.3%

(¢10.10.5.1)
h/w = 1554 /39F = |9.4

Case (a): 19.6 £ S0
4.6 £ 50X
9.0 < 866 " Fr=0.577 {y

Fe = O
Faz fer +Fe = 0:577 (180) to

-

= (03,36 MPa
Aw = 4 x50.8x 1T = 225% 55

Ve = ¢4WF;

Ve >VE /
2233 > 3.0

0.95 x QA8PS mm> x 103,86 MPa
QAAd. 25

ol

\E fve = 0.3

Y7 33

[0/ 1013



Proj No. Page of
g 83

Porters Tgjandl 16514
Notes By Date ’O/l ’?
I N Subject Checked/:f& Date M
CONSULTING
End Post Arc lol2ole.
Axinl Com m %k endin (ULS %) Ce = 180 kv
Mp,(: O kN
' ME.) = BH' lCN—M
Cose (@)

(1) Cr as Specificd ini 10.4,3.1 with N=0

L
) hd

Cr= gehs Fy (1 + N

= qux"\‘?.u;x!o'?mﬁ)( 190 ( | +0
= FRUN kN ‘
£ 10.10.3.% & 10.10.3.5 as (lass >
/"lv‘&I =
QVG(. 0., 4 % bt not ess than i

( 494> olr*i’sjrﬂjbodco( looirjj of Senes of f>c7§?/\+ LO(A(/’S)

w l.0
CC\S I = TI’} x A x 547 xlo” pam' x IO;S
) (Lo §540m)"
= 775 kN
U, = S = 1
/s ) [
21275
Ce + x e + U Lo
Cr Mf‘x;
O + <
o



Pocters Tetund [5%M)>  4q 83

N (0 /20(%
CONSULTING G WL Poéﬁ’
o
b
(' ) Ce as

Ceg 670 kM (endding abonnt V- Axis)

M‘f:j T £F env-m

UIX ‘% UD a$ n "'(“): for b(MOC.’L €W«M¢5

023 + 137 &£ |0

1.6% Lo



Proj. No Page of

" Porters Teland to 8>

I . - 02004
CONSULTING o Ena(, Pt CKKE\YL IoI8
Case (C)
ﬂ)_ Cr Based on Axis  Bend
Coy= b ew
(i) Mex & Moy 0.10.2.> % [0.16,3,5
M% = (2 w-m

[l"‘") Ux X Uy a5 5(3;«;1' e n 104,40 G Bueed Frames

U,:3 =
J80 N <1|,0
‘16
543 o+ Lo X
c (C) Letera\ To Stong g Governs  for the % = e

Endp 8#5



Project

I N

CONSULTING

Case (o)

28].8
3

Case Lb)

c (¢

X8l 3
it

porJr(,r_g Tolandl.

End Post

£ 0 fax
67

T Hox 26

t X b
4

Proj. No. Page of

(6814 Bl B3

Notes By Date

MC (0/201€
(ULSD ed ) Ce= 2818 kN
M= O

ME, = WY jche-m

T 0305 Fo43F = (. € 11/

Gl +ou3? T 0.9 <1

= 063 F0 +o4q =t > 1

Case () qoVerns for
[_}L-ﬁ?)I b‘h-{' DLSQ-

Govems  overaly



Project Proj. No.

Povters Tslomel 188142

Notes By

MC
I N Subject Checked by
CONSULTING

Toe Chord- AFK

Chord

Member o Ut-U5
Seckion T De-18Ixsl
Marerial ¢ Steel (4= 180 /Pa)

(yvcrr}\\r!) Laua{, Cuse 53 -0
£= 3%.5 kM

Lenghn = 5440mm
K = EI-O
rm‘—f\ = 67

Slenderness xS gLa <10 /
r 7

"

= kL 21  |gom = 0.78
r

™ x o 200 MPa

Eé__.
T['lf-

P=0.1

n=1.24
o N~

Cr ™ @s (e7) N
= 0.9 0 ~Fx 180% o Px (14072 )
= 566 kN |

Cr= s¢ > (f2 3w ¢t = 0.7
3 e

L B3
[0/ 2019
[Ofto12,



Project Proj. No. Page or

Poctecs Islamﬂ(/ | €914 53y &>
Notes By Date
Mc 17 q
I N Subject Checked by Da!el /9/01
CONSULTING Floof" Beoms AI_Y. [D/ZOI6
Fl'oof‘ Bcc/\m A"\W\ S
Y = 7850 lg/m’ X115 = 9030 Kg /m®
Woead = 9030 Ieg/m® X 1,81 m/s” x 6135 % 16
= 0.5H3 kN /m
WspL =
Wpel = o
wsww =
wul;V\J/ =
vaefnirj Pco(cs‘:f'r'w'w’\:5 C LU 3-Pc&(/
(rover V\iffj Ma nie Case UAS A= Ve h
U 52 Ped
W % = .l Wep <= 04D kM/m
L W = 3.30 kN/m
) = " Kl = | H Wl = 1673 " Kil/m
Awind = 045 Wed - 253 KN¥/m
Ve=wh 5 KN T08L spow 7 045 Of o = Ho1 kN/m
Me 5 ki de=063 WE = 1245 kn/m
Dg + 55

WFDWA :‘ Qb cnfem
WFSD_L < 3.3 ;K/_V/""\ - o
= 1S x 89% = A6 en/m

W.FSNNV
L= |36 Ve=wh/a = =5.C kN M= 0w

ME=wL/8 = 2.6 WNem  dic= o.40



Project Pro, No. Page of
‘\“\\\\\\\\\\mm/ PO‘( ters Tolan A - [m:j + 83
Me : v
DILLON fo A ol a0t
CONSULTING
Floow B eams A 107018,
ULS & - Veh
Full venicle Fte poithn Hm; ‘I'r'-bv&mj width of
He Floor beam
Tributary Width= .44 m
Maintenasce Vehitle LC%H\ 2 QO m < 5,419
O Paint Lowd o0 {loor beenn = Rewr Wheel + Froat ushee]
= N t+ A% N
= Yo kN
Max Moment C.on-,ei'a\wro\%on
o Ho
4 ‘l' S Wpad = LI x0.543 = 0,60 jenfm
\/ /Ilr/ l.ags s Jo b L 1ass :({:)7 | L«) sShL 2 'JD\K 91?5 = 3. 3 )C/‘//”\
o + “ ' { ow = 0-5x 897 = Y dq jn/
v Yo W on 9 kWN/m
We= G.39
/\&/ = ME= [ fx 50.% + 831l
= 98 kn-m ~odse=].08
,'f(/
MW( 3L\cm( COV\‘FHUNW.&AHUV\
Yo to Ri= 4ox 1+ H0x03 = 2p.4 Kn/
| L L i
A L9 Ry= 8O- ALY =1 586 N
L e btll ¥
3 P e 18 11 o3’
Ry | Ra. VE= lofx 5806+ 439 x4 /2
Vo o1gs ' |
V4 : "'ll-..b |{.l\/ ULS &- Veh NOVTrnS
ca1l% i for ket & Myment
o (15 e = 0,39




Porters Tsland_

N
CONSULTING FIOO\" me
cor Bearns

Section 1 .5- 308 x |33
Material ¢ Steel
Lenc\H«\ = 3.9%m
-/S{mc,irjg) = 5.4 m

(Govern: oy Force S
VE= Whf kN [ULsa- Ven)

Me =0 98 kN-m (ULSA- veh)

Section Class

As = 6135 M""gh
h/w=1370,/9.5 =184 Toc= el 0107 pot
b/& =68 /340 = M1 57 5.8 % 10% mun”

X = 1A% mm

Web /
Class 1 < | = BI.ﬂQ/ (Flexui-)
< 6 = 4.9 ( Compiession)
Flange <
class 1 < |45 /A& = (0.8

Proj No

|89 143

Notes By

MC

Checked by

12,4 mm

L]AE)F\M

133.35mm

Page

55 &9

Date

[6/do1%

Date

O P

370.mmn 305
MmN

Ty = %9 16€ mimT

Sy
Ty

Seclion 15 class i JS%+ wh be aV\CAbZEJ—/ as o (less 3 Sction

7.37><lol+mm3
AEF mm

.. 5
T = 0975l am



Project

Pocters Tolwnd g8 14a. Bl 83

Notes By Date

Mc 107 20,8
I N Subject

Date
CONSULTING Fl
oo BPeamsd

Moment Resistance

/_J\MSKT
Ream is NOT Latteraly 5%?0«“”&

X = F6Fmm
\ -
C/U‘-) (Cl’é) EB{: (quo\mbas !‘?63)
Q¢

B 3
(305 < 13.40) x 133,35 < 1344

Lr||(7/vw\

La= 395 mm = 3.9¢ m;

13 lO”(\r\mé
= 30T m

( 53”\{35 Sv\\o‘ﬁor%¢i)

MU\ = (JJ&-\T ES I:_’) 653 "(Trgb j 1:3 Cw ( a= 10.10, 2. 3 )

l._ L "&’{au,."‘i\j S&Mmdr]c
l.o T 200 16" Pa x Felx o7 m 5 77510 ba, 2.25<00 m1
23.9¢(m ‘
T~ 200,107¢ . B
Sv"léw\o\) KLf-(?K‘OG/Y\Lf\( .l%xo?mc
= 0.743 2.075 x10"° 4 L.3Tx10"
T aFLF kN-m
My = fﬂ vy = 180 mPa x 5.81<107T ;1 206 kN-m /VIV\'70,4;/W3 /
o wse ¢ [0.10, 32(4)
Me = 115 ¢ M:) [l - 0.8 My ] < gjb M_U)
M
Me = 15 < 0,95 « 106 ev-m |- 028166 iv-m ] S 0,95 < |06 pn-m
,%7‘0’} kn-m

My = 920.5 kv-m < 98 (0Lsa) Floor beams  £ei) 1n Flexure
d7¢c= 105



Project

P‘Uﬂ'orﬁ Ts loerL

I N Subject

CONSULTING Floo(‘ BO’AMb

Shear Resistonce.

Web 15 unstiffened. o kv = 5,34
h/w=270/9.5 =28.4.

Case (a)? 9543 < 509 Ky/

0942 & G5o)  6534/I90
A8 UL L 6. H6

Fs = Fur +Fe =0.577080) +0 = |03.8¢

Aw =dx bw = 305« 9.5 = 289%.5 mn”

n

Ve = @ fw Fs
T Ag6. Ik N

Proj No, Page of
199 143~ 57 93

Notes By Date

Mc 10/201%

(@la.m.s.l)

vo fer=0.577F
oo

MPo

(0(/ Cince rvaL Sl,a\oo)

0.95 ¥ 8817 5mm® X |032.8( Mla

e > Ve /
986. > [15.6kN  (ULS -Veh) \/ 0(/0 = 0.40

> B8 IN (yLs3- Ped)

Alc = .20



Project

Proj. No. Page of
Porters Teland. 9% | L3 58 g3
Notes By Date
Mc 16/901%
COIEISULTI 1\112*.I Sublect Checked by Date
SHingers Jolgai

g‘l’(‘i\r\ eV A 56

o Linear elashc sP“ Sq‘oPaHs
e floor beam & Lhe Towntion of ench Strin ing el

AFP_‘;) pow‘- londl A4 el
[~ Shiimec lotation & Find

|
{
’\:'7

LY AQ_ A'f' A3 A& I
<= P/ =
1. X 7 270 mm ; A =0.083 mm K= 1,205 xi07 N /mm
QU X = 7%0 ma A= 0.45% mm K= Q.17 w10 N/mm
3 X =z laq0mm A 76 mm K= 114 xlof N/mm
“t X = [960mm A 35 mm Ky = 8.8] x 10> N/mm

in oment L thear for Mmindenance V&\r\\clc)oaa(:@ (ULS'L)
Pco(osw\w\ lomhﬁ (ULS 3~ Ped )

i



Froject

Portecs ’Islme

N Subject

CONSULTING 5_’_(\_\ (\3 5

Gri\lm e Anal sis
Material © NO.X SPF
* Fb = %blf MP”\

* Fv = b M
° Ego-" 2500 MP‘«"\

Sting ers t (81 % 986) e

n86 I
3 uq

eclC [ 225 x 32)

-

33
3 m
ebun ts
“» Lxtevior She Lea
Loo;é(/éw <
the | 5hae
Fz w3 /42 = 065

Proj. No. Page of

(98|42 59 83

Notes By Date
ML [0 /0%
Date

nh=23

K SPMGHB':‘O'SD\M

O3

n= a5
SPac{v:ﬁ = 0. 25

G 5.734, Diskiibwde Wheel load
US':‘S ‘o«gc( of 0.d5m
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MEMO

TO: Kosta Karadakis, P. Eng., City of Ottawa, Assets Management Branch
FROM: Marc-Andre Chainey, P. Eng., Dillon Consulting Limited

cc: Nathan Bakker, P. Eng., Project Manager, Dillon Consulting Limited
DATE: May 14, 2019

SUBJECT: Decommissioning of Porters Island Bridge — Renewal Options Analysis
OURFILE: 188142

The City of Ottawa (City) is investigating the possibility of decommissioning the Porters Island Pedestrian
Bridge (SN013260). The bridge is two span (38.4 m — 38.4 m) pin-connected wrought iron Pratt through
truss that spans the south branch of the Rideau River in Ottawa, between Porters Island and St. Patrick
Street. The bridge was constructed in 1894 and is currently closed to all pedestrian traffic and is used
solely to carry an Enbridge gas main onto Porters Island.

Dillon Consulting Limited (Dillon) completed an analysis of renewal options alternatives for Porters
Island Pedestrian Bridge. The renewal options analysis presents and evaluates three different renewal
options including construction cost estimates for current renewal need and life-cycle cost estimates. In
addition, based on the known heritage value of the structure, we have incorporated comments into this
analysis to identify how heritage value could be addressed. As outlined in the proposal for this
assignment, the following renewal options were evaluated for this structure 1) structure
decommissioning; 2) maintain current structure functionality; and 3) reinstate existing structure as a
pedestrian crossing. The purpose of this study is to further develop the above-predefined renewal
options and to provide the City with an understanding of the potential financial implications of each.
Therefore, a recommended renewal option has not been selected. This memo summarizes the results
of the renewal options analysis.

The renewal options developed and analysed in this memo are based on the findings of the Impact
Assessment including the 2018 OSIM Inspection and the Structural Evaluation. The contents of the
Impact Assessment Report, including appendices, is considered an integral part of this memo. While
significant findings affecting renewal options are summarized herein, the reader is directed to the full
report for the comprehensive background taken into consideration in the development of the renewal
options presented below.

Development of Renewal Options

Structural Deficiencies and Concerns Identified

The following outlines the major deficiencies and concerns to be addressed by the different renewal
options based on the findings of 2018 OSIM Inspection and the Structural Evaluation.

DILLON CONSULTING LIMITED

www.dillon.ca
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Defects and Deterioration

The timber deck system (deck boards and stringers) is in poor to fair condition with severe
weathering and rotting noted throughout. Full replacement of the timber deck system is
recommended.

Severe section loss of the bearings and bottom chord members was noted at the south
abutment. The bearings and bottom chord members were not accessible for inspection at
the north abutment, and similar deterioration to the section loss observed at the south
abutment is assumed.

Visual crack indications were noted at several truss members at the forged lap of loop-
welded eyebars (verticals, diagonals and bottom chord).

Severe corrosion and a cracked spacer was observed at the southeast bearing of the pier.

Structural Behavior

The expansion bearings at both abutments are seized and are not permitting unrestricted
thermal movement of the structure.

Loading of truss members is not evenly distributed to individual eyebars based on field
observations. Therefore the evaluation considers loading of a single eyebar (vs. sharing
between two adjacent eyebars) which is in line with recommended practice for pin-
connected eyebars.

Several bottom chord members appear to be partially or fully disengaged resulting in an
unusual and unpredictable structural behaviour.

Structurally Deficient Members

The completed structural evaluation identified several structural deficient members based on
the existing structure function and for reinstatement to a pedestrian crossing.

If the structure is to remain in its current functional configuration, the potential structurally
deficient members include the end posts, bottom chord and pin connections.

If the structure is to be reinstated to a pedestrian crossing, the potential structurally deficient
members include:

Floorbeams (deficient for maintenance vehicle loading);

Bottom Chords;

Diagonals and Verticals;

End Posts; and

Pin Connections.

O O O O O

Description and Scope of Work of Renewal Options

The description, anticipated scope of work, a listing of the assumptions and structural considerations for
the different functional options are presented below. A Class C construction cost estimate for each option
is based on the scope of work defined below and a detailed cost breakdown is provided in Appendix A.

Option 1: Decommissioning

The objective for this option is to remove the existing structure and relocate the existing Enbridge gas
plant to another suitable location. The anticipated scope of work for decommissioning of this structure

includes:

Removal of deck system;
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e Removal and salvaging of the steel superstructure;
e Relocation of gas main; and
e Modifications to approaches and embankments.

It is assumed that the substructure elements would remain in place, including the in-water pier. For the
purpose of the decommissioning cost estimate it has been assumed that the structure would be
removed and dismantled in such a way that the structural components with heritage value (as identified
through completion of a Cultural Heritage Evaluation Report (CHER)) would be identified, and salvaged
for potential future use. Considerations for the structural stability during removal and demolition of the
structure is critical in the safe execution of a decommissioning.

Option 2: Maintain Current Functionality

The objective for this option is to maintain the current use of the existing structure in supporting the
existing Enbridge gas main, while remaining closed to vehicular and pedestrian traffic. The rehabilitated
structure should meet the requirements of applicable codes and standards for utility support structures
and the required inspection activities. The results from the structural evaluation and OSIM inspection
have confirmed that rehabilitation of the existing bridge is required to achieve this option objective. The
approach for this option is to perform minimal rehabilitation to address current structural concerns and
identified risks while lowering the operational and maintenance costs associated with the upkeep of the
structure. This option has the potential to preserve many of the anticipated heritage attributes of the
structure (as identified through the completion of a CHER) in-situ.

Based on the results of the structural evaluation several structural deficiencies have been identified. A
potential approach to reduce the loading on the structure is to replace the deteriorated timber floor
system with a narrow galvanized open steel grating inspection catwalk complete with railings. The
reduced dead load and limited snow loading will limit the required structural interventions. An updated
structural evaluation of the proposed inspection catwalk system would be required to establish the
required structural rehabilitation of the existing truss. For the purposes of the options analysis, it is
assumed that the structural deficient members will be limited to the end post and bottom chord bracing
(i.e. pin replacement or retrofit will not be required).

The anticipated scope of work under this option includes:
o Removal of Timber deck system;
o Supply and installation of an inspection catwalk;
o Repair and strengthening of the bottom chord members with severe localized section loss (4
locations at abutments, and one pin location at the pier);
Localized strengthening of the end post;
Supply and installation of new abutment bearings (4 locations);
Masonry Repairs;
Localized coating touch-ups; and
Repair and modifications at approaches and embankments.

O O O O O

Repair of Eyebar Members: The existing eyebars are assumed to be comprised of wrought iron as
described in the Structural Evaluation memo. Wrought iron can be repaired through welding procedures
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and welded repair details have been previously tested and found to be satisfactory®. Steel composition
testing would be required to confirm the material and develop the required welding procedures. For the
purpose of this renewal options analysis, it has been assumed that the eyebar members can be repaired
through welding following the removal of the existing deck.

Option 3: Reinstate Pedestrian Crossing

The objective for this option is to reinstate the functionality of the structure as a pedestrian crossing,
which requires a major rehabilitation of the existing bridge. The rehabilitated structure should meet the
requirements of the applicable codes and standards for a pedestrian crossing including maintenance
vehicle loading. The approach for this option is to perform a comprehensive rehabilitation of the
structure to the requirements of current codes and standards for an anticipated design life of 75 years
with limited required interventions on the rehabilitated structure. This option also has the potential to
preserve many of the anticipated heritage attributes of the structure (as identified through the
completion of a CHER) in-situ.

Renewal of the existing structure for pedestrian use would require significant structural
repairs/modifications and additional investigations, and may require consideration for sympathetic
design elements if heritage attributes/features are impacted. Several truss members and connections
have been identified as being structurally deficient under this option and extensive strengthening of
structural members including replacement of members with severe section loss would be required.

A literature review has identified previous successful truss bridge rehabilitations of similar construction?
including pin replacement and the complete reconstruction of the eye-bar members with crack
indications at the forge-welded loop. An approach following the recommendations in the Virginia DOT
Best Practices for the Rehabilitation and Moving of Historic Metal Truss Bridges® is assumed for this
option. Given that a functional need for this crossing has not been identified, it is assumed that this
renewal option would be based on the cultural and historical value of the structure and importance will
be given to preserving the heritage fabric of this structure.

The anticipated scope of work under this option includes:

Removal of Timber deck system;

Temporary support or re-routing of gas main;

Dismantling of truss members;

Rehabilitation and/or reconstruction and/or strengthening of individual truss components;
Supply and installation of new bearings (all locations);

Reconstruction of truss superstructure;

Recoating of entire truss;

Repair and modifications at approaches and embankments.

O 0O O O O 0O O O

Removal and reinstatement of truss superstructure: The feasibility of removal and reinstatement of the
existing truss was reviewed on a cursory level. Use of a large capacity mobile crane would allow for the

1 Sanders, W. W. (1975). Ultimate Load Behavior of Full-Scale Highway Truss Bridges, lowa Department of
Transportation

2 Thiel, M. E. (2001). Evaluation and Rehabilitation of Historic Metal Truss Bridges: Survey of Literature and Current
Practices, Texas Department of Transportation

3 McKeel W. T. (2006). Best Practices for the Rehabilitation and moving of historic Metal Truss Bridges, Virginia
Department of Transportation
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lifting of the truss superstructure from an appropriate distance (no timber deck system in place).
Temporary bracing and the use of a spreader beam would also be required. Transportation of the
superstructure to and from a designated staging area may be accomplished through the use of barges
on the Rideau River, wide-load flat-bed trucks on the road network, or a combination of both.

Life Cycle Interventions

The following life-cycle interventions have been included in the life-cycle cost model of each option.

The function of the existing masonry substructure is maintained or partially maintained in all evaluated
renewal option. Repointing of masonry elements on a regular basis (assumed to be at 15-25 year
intervals) is required to maintain the overall integrity of the masonry structure. Given that the last
repointing was complete in 1998 on this structure, it is assumed that a masonry rehabilitation would be
required by 2023. As a result of this lifecycle intervention timeline, the intervention has been included in
the initial construction scope of work for all options.

Option 1: Decommissioning

Following the removal and decommissioning of the structure, the only foreseen life-cycle intervention is
masonry rehabilitation as required to maintain the soil-retaining performance of the existing abutments,
particularly the north abutment.

Option 2: Maintain Current Functionality

Required life cycle interventions for maintaining the existing functionality of the structure following the
rehabilitation include masonry rehabilitation of the substructure, and future structural steel repairs and
replacement of the inspection catwalk.

For the purposes of the life-cycle cost model, we have assumed that following the 75 year design life,
the structure would be decommissioned.

Option 3: Reinstate Pedestrian Crossing

Required life-cycle interventions for maintaining the existing functionality of the structure following the
rehabilitation include masonry rehabilitation of the substructure, future timber boardwalk and
structural steel repairs and complete recoating along with replacement of the deck and railings.

For the purposes of the life-cycle cost model, we have assumed that following the 75 year design life,
the structure would be decommissioned.

Operations and Maintenance Considerations (O&M)

Operations and maintenance (O&M) considerations are often left out of life-cycle cost models as a result
of the comparable functionality and associated O&M costs of alternative options under consideration.
However, due to the significant differences between the O&M costs of the evaluated functional
alternatives, O&M considerations have been incorporated in the Life Cycle Cost model to provide a
comprehensive financial comparison of the options evaluated.

The following considerations for O&M have been included in the life-cycle cost model of each option.
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Option 1: Decommissioning

O&M considerations for a decommissioning option would be limited to any components chosen to
remain in place. Such components may include the existing substructure elements such as the center in-
water pier. Provided it is not required to preserve the condition of the in-water pier, no significant
ongoing O&M activities are considered.

For the purpose of this options analysis, it has been assumed that the truss components would be
salvaged and preserved to maintain the heritage integrity of the wrought iron truss. As such, O&M
considerations also include storage and preservation of the truss members.

Option 2: Maintain Current Functionality

O&M considerations for structural renewal option to maintain the current function of supporting the
gas main includes:
e Operational Costs:
o Biennial Inspections of the structure.
e Maintenance Costs:
o  Graffiti removal on superstructure and substructure;
o Cleaning and clearing of debris.

Should this option be pursued, the City should investigate offloading the burden of life-cycle
interventions and O&M associated with maintaining the current function of supporting the gas main,
including the necessary inspections, to Enbridge Gas to limit the cost and liability to the City.

Option 3: Reinstate Pedestrian Crossing

The O&M considerations are the most extensive for the complete renewal option given the renewed
pedestrian crossing functionality and associated maintenance requirements. Anticipated O&M
requirements include:
e Operational Costs:
o Snow clearing and de-icing;
o Biennial inspections of the structure.
e Maintenance Costs:
o Timber boardwalk repairs;
o  Graffiti removal on superstructure and substructure;
o Cleaning and clearing of debris.

To reduce operational costs, and minimize salt impacts to the Rideau River, the City may consider

closing the structure to pedestrians during the winter months. This approach could also reduce the
overall costs for rehabilitation if access to the structure is prevented by a ‘maintenance vehicle’.

DILLON CONSULTING LIMITED

www.dillon.ca



Page 7 of 8

Detailed Financial Analysis

A life cycle cost analysis was undertaken for each of the options in accordance with the Ministry of
Transportation of Ontario Structural Financial Analysis Manual. The effective discount rate used for the
analysis was 5.0% with a sensitivity of £2%. The cost estimates were developed in accordance with the
Infrastructure Services Department’s guideline for Capital Cost Estimates. The financial analysis is
included in Appendix A and the results are summarized in Table 1 and Table 2. Percentages in brackets
represent the difference between a given option and the least expensive option.

Initial Construction Cost Estimates

TABLE 1: CONSTRUCTION COST OF EVALUATED OPTIONS (2018S$)

I N

1 Decommissioning $ 271,000
2 Maintain Current Functionality $ 676,000
3 Reinstate Pedestrian Crossing $ 1,520,000

Life Cycle Cost Estimates

TABLE 2: LIFE CYCLE COST OF EVALUATED OPTIONS (2018$)

2019: Structure decommissioning
2044: Masonry abutment preservation $425,000 $354,400 $318,000

1 2069: Masonry abutment preservation
2094: Masonry abutment preservation ) ) )
2 2019: Maintain Current Functionality with structural $1,078,400 $862,200 $759,900
steel repairs, deck replacement/catwalk installation,
coating repairs, masonry rehabilitation. (154%) (143%) (139%)
2044: Substructure masonry repairs, Coating repairs
2069: Substructure masonry repairs, truss repairs and
catwalk replacement.
2094: Structure decommissioning

3 2019: Reinstate pedestrian crossing $2,592,500 | $2,102,700 | S1,843,600
2034: Boardwalk, railing and structure repairs
2044: Substructure masonry repairs, truss recoating (510%) (493%) (480%)

and boardwalk replacement.

2059: Boardwalk, railing and structure repairs
2069: Truss recoating and boardwalk replacement,
substructure masonry repairs, and bearing
replacement.

2084: Boardwalk, railing and structure repairs
2094: Structure decommissioning
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City of Ottawa

Summary of Alternatives

Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Initial Construction Cost

Renewal Description Cost (2018$)* | Rank| %
Option
1 Decommissioning $ 271,000.00 1 0%
2 Maintain Current Functionality $ 676,000.00 2 149%
3 Reinstate Pedestrian Crossing $ 1,520,000.00 3 461%

* Costs associated with the management of the existing Enbridge gas main such as relocation, temporary re-routing, temporary support or
protection and reinstatement are not included.

Discount Rate
F;e:t?:'na' 3.0% 5.0% 7.0%
Cost (2018S) Rank % Cost (2018S) Rank % Cost (2018S) Rank %
1 $ 424,921.12 1 0% $ 354,425.52 1 0% $ 317,760.25 1 0%
2 $ 1,078,330.52 2 154% | $ 862,165.51 2 143% | $ 759,888.84 2 139%
3 $ 2,598,746.69 3 512% | $ 2,105,089.14 3 494% | $ 1,844,486.10 3 480%

The above costs have not been included in the lifecycle analysis.

Note: Costs for gas main temporary support, protection and relocation were developed by the City in
consultation with Enbridge for the various alternatives, with summary provided as follows:

Renewal Optionl: Decommissioning: Costs for temporary support, protection and relocation onto new
modular bridge structure founded on the existing substructure - $650,000.

Renewal Option 2: Maintain Current Functionality - Costs for temporary support and protection during
rehabilitation of the existing structure - $20,000.

Renewal Option 3: Reinstate Pedestrian Crossing - Costs for temporary support and protection
during major reconstruction of the existing structure - $200,000.
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Note: Costs for gas main temporary support, protection and relocation were developed by the City in consultation with Enbridge for the various alternatives, with summary provided as follows:

Renewal Option1: Decommissioning: Costs for temporary support, protection and relocation onto new modular bridge structure founded on the existing substructure - $650,000.

Renewal Option 2: Maintain Current Functionality - Costs for temporary support and protection during rehabilitation of the existing structure - $20,000.

Renewal Option 3: Reinstate Pedestrian Crossing - Costs for temporary support and protection during major reconstruction of the existing structure - $200,000.

The above costs have not been included in the lifecycle analysis.


City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Capital Cost Estimate Option 1 - Decommissioning
Iltem Description Unit  Quantity Unit Price Total
1 |Mobilisation and Demobilisation LS 1 $ 10,000.00 | $ 10,000.00
2 |Traffic Control Plan LS 1 $ 750000 |$ 7500.00
3 |Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 5000.00 | $ 5,000.00
4 |Access Platform and Scaffolding LS 1 $ 10,000.00 | $ 10,000.00
SUB-TOTAL $ 32,500.00
5 |Removal of Existing Deck m2 280 $ 50.00 | $ 14,000.00
6 [Removal and Transportation of Existing Structure ea 2 $ 2500000 | $ 50,000.00
7 |Dismantling and Salavging of Truss Components ea 2 $ 15,000.00 | $ 30,000.00
8 |Removal of Bearings From Substructure ea 8 $ 300.00 | $  2,400.00
9 [Masonry Repairs (See interventions) LS 1 $ 30,000.00 | $ 30,000.00
SUB-TOTAL $ 126,400.00
10 |Modification of fencing at approaches LS 1 $ 500000 |$ 5000.00
11 |Reinstatement LS 1 $ 250000 | % 2500.00
SUB-TOTAL § 7,500.00
12 |Removal of Gas Main (cost by others) LS 1 $ -
SUB-TOTAL $ -
CONSTRUCTION COSTS $ 166,400.00
ENGINEERING SERVICES  15% $ 24,960.00
UTILITIES 0% $ -
CITY INTERNAL COSTS  10% $ 16,640.00
MISCELLANEOUS 5% $ 8,320.00
SUB-TOTAL $ 216,320.00
CONTINGENCY  25% $ 54,080.00
TOTAL $ 270,400.00
ROUNDED $ 271,000.00
January 2019 DILLON CONSULTING
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City of Ottawa

Life Cycle Cost

Construction and Interventions

Renewal Options Analysis -

Porters Island Pedestrian Bridge (SN013260)

Option 1 - Decommissioning

Di ted Cost
Year Cost (2018 S) |scounted -0 Cost Description
3.0% 5.0% 7.0%
2019 | 1| $ 271,000.00 | $§ 263,106.80 [ $ 258,095.24 | $ 253,271.03 |Decommissioning
2043 24| $ 710000 | $ 349273 | % 220148 | $ 1,399.74 |Engineering Services
2044 | 25| $ 71,000.00 | $ 3391000 | $§ 20,966.50 [ $ 13,081.69 |[Abutment Masonry Preservation
2068 | 49| $ 7,100.00 | $ 1,668.15 | $ 650.10 | $ 257.90 [Engineering Services
2069 | 50| $ 71,00000 | $ 16,19560 | $ 6,191.46 | $ 2,410.29 |Abutment Masonry Preservation
2093 (74| $ 7,100.00 | $ 79672 | $ 19198 | $ 47.52 |Engineering Services
2094 | 75| $ 71,000.00 | $ 773511 | $ 1,828.36 | $ 444.09 |Abutment Masonry Preservation
TOTAL| $ 505,300.00 | $ 326,905.10 | $ 290,125.12 | $ 270,912.26

Operations and Maintenance (O&M)

PV

Annual Cost Discounted Equivalent Present Cost "
. Cost Description
=Ax[1+s) -1 (2018 5) 3.0% 5.0% 7.0%
i(1+:) Storage and Preservation of Truss
$ 1,800.00 | $ 5346329 | $ 3507295 | $ 25553.45 |Members
$ 1,500.00 [ $§ 4455274 |$ 29,22745 |$  21,294.54 |Grafitti Removal on Substructure
TOTAL| $  3,300.00 [ $ 98,016.03 | $§ 64,300.40 | $ 46,847.99

ESCUEIREINE

N/A

Total Life Cycle Cost

Cost Description

Discounted Cost

3.0% 5.0% 7.0%
Construction Cost $ 326,905.10 | $ 290,125.12 | $ 270,912.26
O&M Cost $ 98,016.03 | $ 64,30040 | $  46,847.99
Residual Value $ - 1% - |8 -
Total Present Net Value| $ 424,921.12 | $ 354,425.52 | $ 317,760.25

January 2019
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 1 - Decommissioning
Last Intervention: 2019
Intervention Cycle: 25 years
Intervention Schedule: 2044 2069 2094
Description Unit Quantity Unit Price Total

Mobilisation and Demobilisation LS 1 $ 500000 |$ 5,000.00

g Traffic Control Plan LS 1 $ 250000 |$% 250000

= |Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 5000.00|$ 500000

© | Access Platform and Scaffolding wk 4 $ 150000 |$  6,000.00

SUB-TOTAL $ 18,500.00

% Repointing of Masonry Abutment ea 2 $ 10,000.00 | $ 20,000.00

&5 |Stone Repair - Crack Injection m 10 $ 500.00 | $ 5,000.00

,@ Stone Repair - Dutchmen ea 1 $ 500000 |$ 5,000.00

v SUB-TOTAL $ 30,000.00

o |Reinstatement | s | 1 | § 250000 % 250000
(%]

> SUB-TOTAL $ 250000

CONSTRUCTION TOTAL $ 51,000.00

CITY INTERNAL COSTS  10% $ 5,100.00

CONTINGENCY  25% $ 14,025.00

TOTAL $ 70,125.00

ROUNDED $ 71,000.00

ENGINEERING SERVICES — 10% $ 7,100.00

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

O&M Considerations Option 1 - Decommissioning

OPERATIONAL COSTS $ 1,800.00 /year

Storage and Preservation of Truss Members
Estimated O&M Unit Cost: $  1,800.00
Activity Cycle: 1 /year
Effective Yearly Cost: $  1,800.00 /year

MAINTENANCE COSTS $ 1,500.00 /year
Grafitti Removal on Substructure
Estimated O&M Unit Cost: $  7,500.00
Activity Cycle: 5 years/ea
Effective Yearly Cost: $  1,500.00 /year

TOTAL O&M ANNUAL COST $ 3,300.00 /year

January 2019 DILLON CONSULTING
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City of Ottawa

Capital Cost Estimate

Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Option 2 - Maintain Current Functionality

Iltem Description Unit  Quantity Unit Price Total
GENERAL ITEMS
1 [Mobilisation and Demobilisation LS 1 $ 30,000.00 | $ 30,000.00
2 |Traffic Control Plan LS 1 $ 7,500.00 [ $ 7,500.00
3 |Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 10,000.00 | $ 10,000.00
4 |Access Platform and Scaffolding LS 1 $ 20,000.00 | $ 20,000.00
SUB-TOTAL $ 67,500.00

STRUCTURAL ITEMS

5 |Removal of Existing Deck m2 280 $ 50.00 | $ 14,000.00
6 |Installation of New Floorbeam/Diaphragm at Abutments ea 2 $ 6,500.00 | $ 13,000.00
7 |Bearing Replacement at Abutments ea 4 $ 500000 | $ 20,000.00
8 |Strengthening of Bottom Chords at Abutments ea 4 $ 7,500.00 | $ 30,000.00
9 |Pin Repairs ea 2 $ 5000.00 | $ 10,000.00
10 |Repair of eye-bar crack indications ea 16 $ 500000 | $ 80,000.00
11 |Provisional Steel Repairs LS 1 $ 2500000 | $ 25000.00
12 |Supply and Installation of new inspection catwalk LS 1 $ 40,000.00 | $ 40,000.00
13 |Coating Touch-ups (including lead abatement) LS 1 $ 25,000.00 | $ 25,000.00
14 |Masonry Repairs (See interventions) LS 1 $ 83,500.00 | $ 83,500.00
SUB-TOTAL $ 340,500.00
15 |Modification of fencing at approaches LS 1 $ 500000 |$ 5000.00
16 |Reinstatement LS 1 $ 250000 |$% 2500.00
SUB-TOTAL $ 7,500.00
CONSTRUCTION COSTS $ 415,500.00
ENGINEERING SERVICES  15% $ 62,325.00
UTILITIES* 0% $ -
CITY INTERNAL COSTS  10% $ 41,550.00
MISCELLANEOUS 5% $ 20,775.00
SUB-TOTAL $ 540,150.00
CONTINGENCY  25% $ 135,037.50
TOTAL $ 675,187.50
ROUNDED $ 676,000.00
* Costs associated with the management of the existing Enbridge gas main such as temporary support or protection is not included.
January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Cost Option 2 - Maintain Current Functionality

Construction and Interventions

Discounted Cost
Year Cost (2018 S) Cost Description
3.0% 5.0% 7.0%

2019 | 1| $ 676,000.00 | $ 656,310.68 | $ 643,809.52 | $ 631,775.70

2043 (24| $ 2290000 | $ 11,26528 | $ 7,100.56 | $ 4,514.66 |Engineering Services
2044 | 25 167,000.00 79,760.13 | $ 4931556 | $ 30,769.61 |Substructure Masonry Rehabilitation
2044 |25 $ 62,00000 | $ 2961155 | $ 1830877 | $ 11,423.45 |Coating Repairs

>
A

2068 |49| $ 8730000 | $ 2051116 | $ 799353 [ $ 3,171.09 |Engineering Services
2069 | 50| $ 582,000.00 | $ 132,75832 | $ 50,752.57 | $ 19,757.60 |Steel repairs and catwalk replacement

2093 | 74| $ 3495000 | $ 392186 | $ 945.02 | $ 233.91 |Engineering Services
2094 | 75| $ 233,00000 | $§ 2538423 | $ 6,000.10 | $ 1,457.38 |Decommissioning of Structure

TOTAL $ 1,865,150.00 | $ 959,523.22

A

784,225.63

R

703,103.40

Operations and Maintenance (O&M)

Annual Cost Discounted Equivalent Present Cost

oy ax 1) -1 (2018 9) 3.0% 5.0% 7.0%
i1+ 7§ 250000 | $§ 7425457 | $ 4871242 35,490.90 |Biennial Inspections

$ 50000 | $§ 14,85091 | $ 9,742.48 7,098.18 |Grafitti Removal on Superstructure

$ 1,000.00 | $ 29,701.83 | $  19,484.97 14,196.36 |Grafitti Removal on Substructure

$ $

4,000.00 | $ 118,807.31 77,939.88 56,785.44

Cost Description

|| Plea |

TOTAL

Residual Value
N/A
Total Life Cycle Cost

L Discounted Cost
Cost Description
3.0% 5.0% 7.0%
Construction Cost $ 95952322 | $ 78422563 |$ 703,103.40
O&M Cost $ 118,807.31 | $ 77,939.88 | $ 56,785.44
Residual Value $ - 1% - 1% -
Total Present Net Value| $ 1,078,330.52 | $ 862,165.51 | $ 759,888.84
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City of Ottawa

Life Cycle Interventions

MASONRY REHABILITATION

Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Option 2 - Maintain Current Functionality

Last Intervention: 2019
Intervention Cycle: 25 years
Intervention Schedule: 2044 2069

Description Unit Quantity Unit Price Total
Mobilisation and Demobilisation LS 1 $ 500000 |$ 5,000.00
— | Traffic Control Plan LS 1 $ 250000 |$% 250000
é Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 5000.00|$ 500000
é Environmental Protection (in-Water Work) LS 1 $ 7,500.00 | $ 7,500.00
Access Platform and Scaffolding wk 10 $ 150000 | $ 15,000.00
SUB-TOTAL $ 35,000.00
_, |Repointing of Masonry Abutment and Wingwalls ea 2 $ 10,000.00 | $ 20,000.00
< |Repointing of Masonry Pier ea 1 $ 40,000.00 | $ 40,000.00
2 |Stone Repair - Crack Injection m 25 $ 500.00 [ $ 12,500.00
é Stone Repair - Surface Repair ea 4 $  1,500.00 | $ 6,000.00
F |Stone Repair - Dutchmen ea 1 $ 500000 | $ 5,000.00
SUB-TOTAL $ 83,500.00
% |Reinstatement | LS | 1 [$ 250000([$ 250000
= SUB-TOTAL $ 2,500.00
CONSTRUCTION TOTAL $ 121,000.00
CITY INTERNAL COSTS  10% $ 12,100.00
CONTINGENCY  25% $ 33,275.00
TOTAL $ 166,375.00
ROUNDED $ 167,000.00
ENGINEERING SERVICES — 10% $ 16,700.00

COATING TOUCHUPS (Add-On)

January 2019
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Description Unit Quantity Unit Price Total
Localized Enclosure and Environmental Measures for

Recoating of Structural Steel LS 1 $ 750000 |$%$ 750000
SUB-TOTAL $ 7,500.00
Coating Touch-Ups LS 1 $ 25000.00 | $ 25,000.00
Provisional Steel Repairs LS 1 $ 500000 |$ 5,000.00
SUB-TOTAL $ 30,000.00
CONSTRUCTION TOTAL $ 37,500.00
CITY INTERNAL COSTS  10% $ 12,100.00
CONTINGENCY  25% $ 12,400.00
TOTAL $ 62,000.00
ROUNDED $ 62,000.00
ENGINEERING SERVICES  10% $ 6,200.00
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 2 - Maintain Current Functionality
STRUCTURAL STEEL REPAIRS AND CATWALK REPLACEMENT
Last Intervention: N/A

Intervention Cycle: 50 years
Intervention Schedule: 2069

Capital Cost estimate for Renewal Option - Maintain Existing Functionality |

CONSTRUCTION TOTAL $ 415,500.00
UTILITIES 0% $ -

CITY INTERNAL COSTS  10% $ 41,550.00

MISCALLANEOUS 5% $ 20,775.00

CONTINGENCY  25% $ 103,875.00

TOTAL $ 581,700.00

ROUNDED $ 582,000.00

ENGINEERING SERVICES — 15% $ 87,300.00

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 2 - Maintain Current Functionality

DECOMMISSIONING OF STRUCTURE

Last Intervention: N/A
Intervention Cycle: N/A
Intervention Schedule: 2094

Capital Cost estimate for Renewal Option 1 - Decommissioning |

CONSTRUCTION TOTAL $ 166,400.00
UTILITIES 0% $ -

CITY INTERNAL COSTS  10% $ 16,640.00

MISCALLANEOUS 5% $ 8,320.00

CONTINGENCY  25% $ 41,600.00

TOTAL $ 232,960.00

ROUNDED $ 233,000.00

ENGINEERING SERVICES — 15% $ 34,.950.00

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

O&M Considerations Option 2 - Maintain Current Functionality

OPERATIONAL COSTS $ 2,500.00 /year
Biennial Inspections
Estimated O&M Unit Cost: $  5,000.00
Activity Cycle: 2 years/ea
Effective Yearly Cost: $ 2,500.00 /year

MAINTENANCE COSTS $ 1,500.00 /year
Grafitti Removal on Superstructure
Estimated O&M Unit Cost: $  2,500.00
Activity Cycle: 5 years/ea
Effective Yearly Cost: $ 500.00 /year

Grafitti Removal on Substructure
Estimated O&M Unit Cost: $  5,000.00
Activity Cycle: 5 years/ea
Effective Yearly Cost: $  1,000.00 /year

TOTAL O&M ANNUAL COST $ 4,000.00 /year

January 2019 DILLON CONSULTING
File: 18-8142 LIMITED Page 11 of 17



City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Capital Cost Estimate Option 3 - Reinstate Pedestrian Crossing
Item Description Unit  Quantity Unit Price Total
GENERAL ITEMS

1 |Mobilisation and Demobilisation LS 1 $ 50,000.00 | $ 50,000.00
2 |Traffic Control Plan LS 1 $ 10,000.00 | $ 10,000.00
3 |Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 10,000.00 | $ 10,000.00
4 |Access Platform and Scaffolding LS 1 $ 25,000.00 | $ 25,000.00
SUB-TOTAL $ 95,000.00
5 [Removal of Existing Deck m2 280 $ 50.00 | $ 14,000.00
6 |Removal and Transportation of Existing Structure ea 2 $ 25000.00 | $ 50,000.00
7 |Dismantling and of Truss Components ea 2 $ 10,000.00 | $ 20,000.00
Restoration and Strengthening of Truss Members to be Re-
8 |used LS 1 $ 45,000.00 | $ 45,000.00
9 |Supply of new Truss bottom chord members (as required) LS 1 $ 2500000 | $ 25,000.00
10 |Supply of new floorbeams LS 1 $ 10,000.00 | $ 10,000.00
Supply of new Truss Components (pins, hangers, spacers,
11 |etc. as required) LS 1 $ 2500000 | $ 25000.00
12 |Shop Coating of All Structural Steel LS 1 $ 7500000 | $ 75,000.00
13 |Assembly of Restored Trusses ea 2 $ 20,000.00 | $ 40,000.00
Modification of Bearing Plates and supply of new
14 |Elastomeric Bearings ea 8 $ 1,250.00 | $ 10,000.00
15 |Transportation and Erection of Trusses ea 2 $ 2500000 | $ 50,000.00
16 |Supply and installation of New Timber Deck m2 280 $ 325.00 | $ 91,000.00
17 |Supply and installation of New Railings m 156 $ 1,000.00 | $ 156,000.00
18 |Coating Touch-ups LS 1 $ 15000.00 | $ 15,000.00
19 |Provisional Steel Repairs LS 1 $ 30,000.00 | $ 30,000.00
20 |Masonry Repairs (See interventions) LS 1 $ 83,500.00 | $ 83,500.00
SUB-TOTAL $ 739,500.00
21 |Modification of fencing at approaches LS 1 $ 15,000.00 | $ 15,000.00
22 |Modified Sidewalk Approaches LS 1 $ 10,000.00 | $ 10,000.00
SUB-TOTAL $ 25,000.00
23 |New Electrical/Lighting System LS 1 $ 75,000.00 | $ 75,000.00
SUB-TOTAL $ 75,000.00
24 |Temporary Rerouting and reinstatement of Gas Main LS 1 $ - $ -
SUB-TOTAL $ -
CONSTRUCTION COSTS $ 934,500.00
ENGINEERING SERVICES ~ 15% $ 140,175.00
UTILITIES* 0% $ -
CITY INTERNAL COSTS  10% $ 93,450.00
MISCELLANEOUS 5% $ 46,725.00
SUB-TOTAL $ 1,214,850.00
CONTINGENCY  25% $ 303,712.50
TOTAL $ 1,518,562.50
ROUNDED $ 1,520,000.00

* Costs associated with the management of the existing Enbridge gas main such as relocation, temporary re-routing, temporary support or
protection and reinstatement is not included.

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)
Life Cycle Cost Option 3 - Reinstate Pedestrian Crossing

Construction and Interventions

Discounted Cost
Year Cost (2018 S) Cost Description
3.0% 5.0% 7.0%
2019 1] $1,520,000.00 | $1,475,728.16 | $1,447,619.05 | $1,420,560.75
2033 (14 $ 6,200.00 | $ 409893 | $ 3,13142 | $ 2,404.47 |Engineering Services
2034 | 15| $ 62,000.00 | $ 39,79544 | $ 29,823.06 | $ 22,471.65 |Boardwalk, railing and structure repairs
2043 | 24| $ 22900.00 | $ 11,26528 | $ 7,100.56 | $ 4,514.66 |Engineering Services
2044 | 25| $ 167,000.00 | $ 7976013 | $ 4931556 | $ 30,769.61 | Substructure Masonry Rehabilitation
2044 | 25| $ 62,000.00 | $ 2961155 $ 1830877 | $ 11,423.45 |Coating Repairs
2043 | 24| $ 5260500 | $ 2587817 | $ 1631112 | $ 10,370.90 |Engineering Services
2044 | 25| $ 527,000.00 | $§ 251,698.14 | $ 15562456 | $ 97,099.32 |Recoating and boardwalk replacement
2058 |39 6,200.00 | $ 1,957.67 | $ 924.72 443.02 |Engineering Services
2059 |40 62,000.00 | $ 19,006.52 | $ 8,806.83 4,140.38 |Boardwalk, railing and structure repairs
2068 [49| $ 71,73500 (| $ 16,854.16 | $ 6,56834 | $ 2,605.71 |Engineering Services
2069 | 50| $ 167,000.00 | $ 38,09388 | $ 14,563.02 | $ 5,669.28 | Substructure Masonry Rehabilitation
2069 | 50| $ 25,000.00 | $ 5,702.68 | $ 2,180.09 | $ 848.69 |Bearing Replacement
2069 | 50| $ 527,000.00 | $§ 12021243 | $ 4595636 | $ 17,890.47 |Recoating and boardwalk replacement
2083 | 64| $ 6,200.00 | $ 93500 | $ 273.07 | $ 81.63 |Engineering Services
2084 | 65| $ 62,000.00 | $ 9,07762 | $ 2,600.68 | $ 762.86 |Boardwalk, railing and structure repairs
2093 | 74| $ 23,300.00 | $ 2,61458 | $ 63001 | $ 155.94 |Engineering Services
2094 [75| $ 233,00000 [ $ 2538423 | % 6,000.10 | $ 1,457.38 |Decommissioning of Structure
TOTAL| $ 3,603,140.00 | $ 2,157,674.57 | $ 1,815,737.33 | $ 1,633,670.16

Operations and Maintenance (O&M)

_ . _(1+:* -1 Annual Cost Discounted Equivalent Present Cost o
PV = Ax— Cost Description
i(1+1) (2018 5) 3.0% 5.0% 7.0%
$ 3,750.00 [ $ 111,381.85 | $ 73,068.64 | $ 53,236.35 |Biennial Inspections
$ 1,600.00 | $ 4752292 $ 31,175.95 | $ 22,714.17 |Snow Clearing & De-icing
$ 2,500.00 | $ 74,25457 | $§ 4871242 | $ 35,490.90 |Grafitti Removal on Superstructure
$ 2,500.00 | $ 7425457 | $ 4871242 | $ 35,490.90 |Grafitti Removal on Substructure
$ 2,000.00 [ $ 5940365 | $ 3896994 | $ 28,392.72 |Timber Repairs
$ 2,500.00 | $ 14,25457 | $ 48,71242 | $ 35,490.90 |[Lighting Maintenance and Repairs
TOTAL| $ 14,850.00 | $ 441,072.12 | $ 289,351.80 | $ 210,815.94

Residual Value

N/A
L. Discounted Cost
Cost Description
3.0% 5.0% 7.0%

Construction Cost $2,157,674.57 | $ 1,815,737.33 | $ 1,633,670.16

O&M Cost $ 441,07212 |$ 28935180 |$ 210,815.94

Residual Value $ - % - |8 -

Total Present Net Value| $ 2,598,746.69 | $ 2,105,089.14 | $ 1,844,486.10

DILLON CONSULTING
LIMITED
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 3 - Reinstate Pedestrian Crossing

BOARDWALK, RAILING AND STRUCTURE REPAIRS
Last Intervention: N/A
Intervention Cycle: 15 years (After Replacement)
Intervention Schedule: 2034 2059 2084

Description Unit Quantity Unit Price Total
— |[Mobilisation and Demobilisation LS 1 $ 500000 |$ 5,000.00
% Traffic Control Plan LS 1 $ 250000 |$% 250000
é Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 250000 |$%  2500.00
SUB-TOTAL $ 10,000.00
_, |Board Removal and Disposal ea 24 $ 100.00 [ $  2,400.00
< |Supply and Installation of New Boards ea 24 $ 500.00 | $ 12,000.00
2 [Railing Repairs LS 1 $ 250000 |$  2500.00
§ Coating Touch-ups LS 1 $ 250000 | $ 2,500.00
E |Provisional Steel Repairs LS 1 $ 500000 |$ 5,000.00
SUB-TOTAL $ 24,400.00
g Fence and Guiderail Repairs | LS | 1 |$ 500000|$% 500000
e SUB-TOTAL $ 5,000.00
= |Lighting Fixture Upgrade or Repair | LS | 1 |$ 500000|$% 500000
a SUB-TOTAL $ 5,000.00
CONSTRUCTION TOTAL $ 44,400.00
CITY INTERNAL COSTS  10% $ 4,440.00
CONTINGENCY  25% $ 12,210.00
TOTAL $ 61,050.00
ROUNDED $ 62,000.00
ENGINEERING SERVICES  10% 3 6,200.00

MASONRY REHABILITATION

Last Intervention: 2019
Intervention Cycle: 25 years
Intervention Schedule: 2044 2069

See Masonry Rehabilitation in the Required Interventions of the Maintain Option. |

CONSTRUCTION TOTAL $ 121,000.00
CITY INTERNAL COSTS  10% $ 12,100.00
CONTINGENCY  25% $ 33,275.00

TOTAL $ 166,375.00

ROUNDED $ 167,000.00
ENGINEERING SERVICES ~ 10% $ 16,700.00

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 3 - Reinstate Pedestrian Crossing

STEEL RECOATING AND BOARDWALK TIMBER REPLACEMENT

Last Intervention: N/A
Intervention Cycle: 25 years
Intervention Schedule: 2044 2069

Description Unit Quantity Unit Price Total
Mobilisation and Demobilisation LS 1 $ 20,000.00 | $ 20,000.00
Traffic Control Plan LS 1 $ 500000 |$  5000.00
g Erosion and Sediment Control, Monitoring, and Measures LS 1 $ 500000 |$ 5,000.00
= |Complete Enclosure and Environmental Measures for
® |Recoating of Structural Steel LS 1 $ 50,000.00 | $§ 50,000.00
Access Platform and Scaffolding LS 1 $ 20,000.00 | $ 20,000.00
SUB-TOTAL $ 100,000.00
B Board Removal and Disposal m2 280 $ 35.00 | $ 9,800.00
< |Supply and Installation of New Boards m?2 280 $ 325.00 | $§ 91,000.00
2 |Railing Repairs and Reinstatement m 156 $ 100.00 | $ 15,600.00
§ Complete Re-Coating LS 1 $ 125,000.00 | $ 125,000.00
I |Provisional Steel Repairs LS 1 $ 50,000.00 | $ 50,000.00
SUB-TOTAL $ 291,400.00
= Lighting Fixture Upgrade or Repair LS 1 $ 2500000 | $ 25000.00
(N E)
= SUB-TOTAL $ 25,000.00
CONSTRUCTION TOTAL $ 416,400.00
CITY INTERNAL COSTS  10% $ 4,440.00
CONTINGENCY  25% $ 105,210.00
TOTAL $ 526,050.00
ROUNDED $ 527,000.00
ENGINEERING SERVICES — 10% 5 52,605.00

BEARING REPLACEMENT (Add-On)

Description Unit Quantity Unit Price Total
Access for north abutment bearings | LS | 1 | $ 500000 |$  5000.00
SUB-TOTAL $ 5,000.00
Bearing Replacement | EA | 8 | $§ 125000|$% 10,000.00
SUB-TOTAL $ 10,000.00
CONSTRUCTION TOTAL $ 15,000.00
CITY INTERNAL COSTS  10% $ 4,440.00
CONTINGENCY  25% $ 4,860.00
TOTAL $ 24,300.00
ROUNDED $ 25,000.00
ENGINEERING SERVICES — 10% 5 2,430.00

January 2019 DILLON CONSULTING
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City of Ottawa Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Life Cycle Interventions Option 3 - Reinstate Pedestrian Crossing

DECOMMISSIONING OF STRUCTURE

Last Intervention: N/A
Intervention Cycle: N/A
Intervention Schedule: 2094

Capital Cost estimate for Renewal Option 1 - Decommissioning |

CONSTRUCTION TOTAL $ 166,400.00
UTILITIES 0% $ -

CITY INTERNAL COSTS  10% $ 16,640.00

MISCELLANEOUS 5% $ 8,320.00

CONTINGENCY  25% $ 41,600.00

TOTAL $ 232,960.00

ROUNDED $ 233,000.00

ENGINEERING SERVICES ~— 10% $ 23,300.00

January 2019 DILLON CONSULTING
File: 18-8142 LIMITED Page 16 of 17



City of Ottawa

O&M Considerations

OPERATIONAL COSTS
Biennial Inspections
Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

Snow Clearing & De-icing

Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

Renewal Options Analysis -
Porters Island Pedestrian Bridge (SN013260)

Option 3 - Reinstate Pedestrian Crossing
$ 5,350.00 /year

$ 7,500.00
2 years/ea
$ 3,750.00 /year

$ 100.00
16 ea/year
$ 1,600.00 /year

MAINTENANCE COSTS
Grafitti Removal on Superstructure

Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

Grafitti Removal on Substructure

Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

Timber Repairs

Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

Lighting Maintenance and Repairs

Estimated O&M Unit Cost:
Activity Cycle:
Effective Yearly Cost:

$ 9,500.00 /year

$ 2,500.00
1 ea/year
$ 2,500.00 /year

$ 5,000.00
2 years/ea
$ 2,500.00 /year

$ 1,000.00
2 ea/year
$ 2,000.00 /year

$ 5,000.00
2 years/ea
$ 2,500.00 /year

TOTAL O&M COST

January 2019
File: 18-8142

$ 14,850.00 /year
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Consultation Summary
Impact Assessment Study for the Decommissioning of Porters Island Pedestrian Bridge (SN013260)

Contact List

Stakeholders

Contact Information

Name

Job Title

Email

Ward 12 Rideau-Vanier

Mathieu Fleury

Councillor

mathieu.fleury@ottawa.ca

Corporate Real Estate Office

Stephen O’Brien

Program Manager, Acquisitions

stephen.o'brien@ottawa.ca

Corporate Real Estate Office Tim Holland Real Estate Advisor | Tim.Holland@ottawa.ca
Corporate Real Estate Office Paul Kerluke Real Estate Advisor Il Paul.Kerluke@ottawa.ca
Corporate Real Estate Office Kim Millar Program Manager, Environmental Remediation and Leasing|kimberley.millar@ottawa.ca

Right of Way Services

Linda Carkner

Program Manager, Right of Way

Linda.Carkner@ottawa.ca

Traffic Services

Stephen Lyon

Senior Engineer, Traffic Management

Stephen.Lyon@ottawa.ca

City of Ottawa |Legal Services Taffy Nahas Legal Counsel taffy.nahas@ottawa.ca
Roads Services - PWES (Core) Bryden Denyes Area Manger Roads Services Bryden.Denyes@ottawa.ca
Infrastructure Services - Roadway Rehab Network [Douglas Rathwell Senior Engineer, Road Renewal Douglas.Rathwell@ottawa.ca
Transportation Planning Services Kornel Mucsi Program Manager, Transportation Policy & Networks Kornel.Mucsi@ottawa.ca
Heritage Services Unit** Ashley Kotarba Planner | Ashley.Kotarba@ottawa.ca
Economic Development Services, Planning Jennifer Boyer Planner Il Jennifer.Boyer@ottawa.ca
Corporate Services - Environmental Remediations |Rich Barker Richard.Barker@ottawa.ca
Corporate Services - Real Estate Partnership & Sue Petrovic Sue.Petrovic@ottawa.ca
Rideau Valley Conservation Authority Eric Lalande Planner eric.lalande@rvca.ca
Provincial - . Karla Barboza Team Lead - Heritage (Acting) karla.barboza@ontario.ca
Agencies Ministry of Tourism, Culture and Sport Robert von Bitter Archaeolgical Data Co-Ordinator robert.vonbitter@ontario.ca
Ministry of Natural Resources and Forestry Mary Dillon District Planner, Kemptville District Office mary.dillon@ontario.ca
F Transport Canada Ludovic D'Souza Senior Analyst, Coordination and Policy Advice, Ontario Reg|ludovic.dsouza@tc.gc.ca
ederal - - n - - -
Agencies Parks Canada Craig Cunningham Program/Policy Officer I craig.cunningham@pc.gc.ca

Fisheries and Oceans Canada

Abdelhafid Chalabi

Senior Policy Advisor, Policy and Regulatory Initiatives

fisheriesprotection@dfo-mpo.gc.ca

Utility Agencies

City of Ottawa Utility Coordination Erin Purdy erin.purdy@ottawa.ca

Central Registry cc Kosta Karadakis, informationcentre@ottawa.ca
Enbridge Gas Mark Dinner Planning and Design Analyst mark.dinner@enbridge.com
Enbridge Gas James Arbuthnott james.arbuthnott@enbridge.com
Hydro One Transmission Ryan Hass Ryan.Hass@HydroOne.com

Hydro Ottawa

Emmanuel Coffie

emmanuelcoffie@HydroOttawa.com

Bell Access Jennifer Sellars Jennifer.Sellars@bell.ca

Birch Hill Telecom Robert Corney robert.corney@bhtelecom.ca
Fibrenoire Alain Robidoux arobidoux@fibrenoire.ca
Group Telecom Diego Tobias Diego.Tobias@bell.ca

Primus Walter Barkovich wbarkovich@primustel.ca
Rogers MaryLou Schilt MaryLou.Schilt@rci.rogers.com
Telus Jovica Stojanovski Jovica.Stojanovski@telus.com

Videotron Télécom

Daniel Rajotte

daniel.rajotte@videotron.com

utilitycirculations@videotron.com

Zayo

John Steele

john.steele@zayo.com

* Local residents and communities including the Chartwell Rockcliffe Retirement Residence and the Garry J. Armstrong Home were intentionally removed from consultation list as discussed in proposal
** Sally Coutts (City of Ottawa, Coordinator, Heritage Services) asked to be removed from email chains relating this file on July 9, 2018
Did not include National Capital Commission as project is not anticipated to impact federal lands. Note that the shorelines of Rideau River and some adjacent lands are owned by NCC.
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September 12, 2018

Company Name
Address Line
City, Province
Postal Code

Attention:  Mr./Ms./Mrs. First and Last Name
Position/Title

City of Ottawa
Long-Term Strategy and Impact Assessment Study
Porter Island Bridge

Dear Mr./Ms./Mrs. Last Name:

The City of Ottawa (City) is undertaking an internal study to assess the long-term
strategy for the future of the Porter Island Bridge (Structure Reference: SN013260).
The bridge crosses the Rideau River between Porter Island and St. Patrick Street in
downtown Ottawa (Figure 1). The City has retained Dillon Consulting Limited (Dillon)
to develop feasible long-term strategy options for this structure, including, but not
limited to, an impact assessment for options to retain and rehabilitate the structure
for pedestrian use, as well as decommissioning the structure.

The existing two-span steel truss bridge, supported on a stone masonry pier and
abutments, was constructed in 1894 and maintains its historical significance both
locally and provincially. While the bridge was closed in 2009 due to its poor condition
and remains fenced off from public use, it still carries an Enbridge gas main servicing
Porter Island.

As part of this project, the City is seeking input from select internal staff, provincial
ministries, agencies and utilities regarding potential risks and/or impacts associated
with these potential long-term strategies.

To provide comments or for further information on this project, please contact the
following prior to September 28, 2018.

177 Colonnade Road
Suite 101

Ottawa, Ontario
Canada

K2E 7J4

Telephone
613.745.2213

Fax

613.745.3491

Dillon Consulting
Limited



Company Name
Page 2
September 10, 2018

Nathan Bakker, M. Eng., P.Eng.
Project Manager

Dillon Consulting Limited

177 Colonnade Road, Suite 101
Ottawa, Ontario, K2E 7J4

Tel: 613-745-2213 ext. 3009

Fax: 613-745-3491

Email: porterislandbridge@dillon.ca

Comments received will be considered and incorporated into the development of the
long-term strategies where feasible. Please indicate your interest in being included in
future correspondence regarding the selected long-term strategy for the bridge.

Sincerely,

DILLON CONSULTING LIMITED

Adele Mochrie, B.Sc.
for Nathan Bakker, P.Eng.
Project Manager

ANM:rrk
Enclosure

cc: Mr. Kosta Karadakis

Ouir file: 18-8142
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