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1.

PROJECT OVERVIEW AND OBJECTIVE

Greer Galloway Group Inc. was retained by the Town of Gananoque to undertake a Municipal
Class Environmental Assessment (MCEA), preliminary design, detailed design, contract
preparation, and tendering for the replacement or remediation of the Hudson Bridge. The current
structure is exhibiting significant structural deficiencies which require the bridge to be repaired or
replaced.
The objective of the project is to address the identified structural concerns and provide a solution
that will allow the crossing to remain open and continue to safely convey present and future traffic
flows.
Prior to commencing the MCEA, Greer Galloway reviewed all existing reports and investigations
and conducted a thorough site survey and investigation. Upon commencement of the MCEA
Greer Galloway reached out to all relevant regulatory agencies, public and private stakeholders.

2.

BACKGROUND

2.1 Site Location
The Hudson bridge is a municipally owned, 39.1-metre-long, single span, wrought-iron, pinconnected, Pratt through truss bridge which carries Machar Street over the Gananoque River. A
pedestrian walkway was added to the structure during past rehabilitation work. The bridge is
roughly perpendicular to the river and has an approximate clearance of 1.4 metres between the
bridge soffit and normal water levels. The bridge is a single lane structure with an estimated ADT
of 1095. The speed limit posting on Machar Street is 25 km/hr and the load limit posting is 20
tonnes. These restrictions mean that the bridge is impassable for Fire, EMS and other large
commercial and maintenance vehicles.
The surrounding neighborhood is primarily residential, with a public school located immediately
North East of the bridge and a municipal park immediately South West of the bridge. River banks
in the vicinity of the crossing are moderate to steeply sloping with a mixture of natural vegetation
and large rocks. A gabion retaining structure has been provided adjacent to the sidewalk at the
south east quadrant. The embankments and slope protection are in fair condition with only minor
erosion present.
As maintaining traffic is critical, a detour route will be provided throughout the duration of the
replacement on the Hudson Bridge.
2.2 Background Information
The original steel structure was built in 1883 by the Dominion Bridge Company for the Thousand
Island Railway (TIR) and was initially located further down river from its current location. In 1925
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the bridge was sold to the town by TIR and was moved to its current location to help service the
newly developing residential areas in the town’s North Ward.
2.3 Previous Investigations
2.3.1 Structural Inspections
An inspection report prepared by McCormick Rankin Corporation in 2010 reported that
reconstruction and rehabilitation work on the bridge was undertaken in 1996. The work included
installing a new wood deck, steel deck joists, steel stringers, a guide rail system and rebuilding
the concrete abutments.
In 2014, the Biennial Bridge Inspection Report, completed by Keystone Bridge Management Corp.
identified several deficiencies in the structure. A cautionary load posting of 20 tonnes was
established as a result of this inspection, due to observed irregular deflection values on the north
side of the bridge.
In 2016, the inspection by Keystone Bridge Management Corp. determined that the structural
integrity of the bridge had been compromised by the deterioration of the existing wrought iron and
steel components. The report recommended that the structure be replaced by 2020. The report
identified numerous deficiencies in the bridge structure including rutting in the deck surface,
impact damage to the approach guiderail, and significant corrosion of the floor beams, top and
bottom stringers, and abutment bearings.
2.3.2 Heritage Investigations
A Cultural Heritage Evaluation Report (CHER) was prepared by Golder Associates Ltd. In June
2018. The CHER determined that the Hudson Bridge has cultural heritage value and that a
Heritage Impact Assessment (HIA) should be conducted. Per the Heritage Impact Assessment
(HIA), prepared by Golder Associates Ltd (June 21, 2018):
The heritage value lies in its rarity as one of the oldest surviving steel bridges in Ontario, as
an early example of a pin connected Pratt through truss bridge, for its historical connections
to the Thousand Islands Railway, for its links to other historic bridges in Town, and for its
qualities as a landmark.
The HIA determined that replacing the new structure would have a major adverse direct and
permanent effect on the structure’s heritage attributes. Several suggestions were made in the two
reports for ways to mitigate the impact on the heritage attributes. These included:
 Incorporating the scale, massing, materials and finishes of the original bridge into the final
design where possible and appropriate;
 Documenting the bridge to the standard outlined according to 6.3.1.4 of the MTO
Environmental Guide for Built Heritage and Cultural Heritage Landscapes, as well as
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documentation according to the Historic American Engineering Record (HAER)
Guidelines.
Depositing the above-noted documentation with the Town’s municipal heritage committee,
local library, museums and/or archives.
Complete a feasibility study for removing the bridge and rehabilitating it for pedestrian use.
If the above is not feasible, salvaging elements of the bridge for adaptive reuse as a
heritage monument, gateway structure or form of public art.
Installation of a commemorative/interpretative plaque at or near the crossing.

2.4 Traffic Counts
Based on town estimates the bridge has an ADT of 1095 as of Autumn 2014, after the posting of
the bridge. The percentage of truck volume was not determined presumably because existing
postings limit the size and number of trucks that would use the bridge. The speed limit posting at
this location is 25 km/hr and the weight limit posting is 20 tonnes. It is advisable that upon
completion of this project, a new traffic study be completed including percentage of truck volume,
for town records.
The current ADT puts the bridge in Class B as per S6-14 (CHBDC). Traffic projections indicate
an ADT of 2000 within the next 50 years and 2500 at year 75. The proposed bridge will stay within
Class B for its entire lifecycle.

3.

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT

The following sections are provided for the benefit of those of the public (or otherwise) who may
not be familiar with the MCEA process, its obligations and its purpose. These excerpts are
provided for reference only; if specific information or details are required the official Municipal
Class Environmental Assessment documents should be referenced.
3.1 Ontario Environmental Assessment Act (OEAA)
The Ontario EA Act applies to municipal infrastructure projects including roads, water and
wastewater projects. The purpose of the Act is to provide for:
“…the betterment of the people of the whole or any part of Ontario by providing for the
protection, conservation and wise management in Ontario of the environment (Part I –
Section 2)”
To achieve this, the Ontario EA Act ensures that: public consultation is addressed early in and
throughout the process; considerations are given to a reasonable range of alternatives; the effects
on all aspects of the environment are identified; a thorough evaluation of all alternatives is
conducted; and documentation of the decision-making process is recorded.
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The Act allows project proponents to meet those obligations by following the Municipal Class EA
(MCEA). When followed through, to notice of completion, plus a 30-day opportunity for public
review without objection the project is deemed to be approved.
Municipal Class Environmental Assessment Process
The Municipal Class Environmental Assessment process (MCEA) is one of 11 Class EA’s
developed by various public sectors to provide, where appropriate, an approved process for
project proponents to meet the requirements of Ontario’s Environmental Assessment Act.
Each “parent class EA” is limited in scope to those types of projects normally carried out by the
parent class EA proponents. The Municipal Class EA covers public projects associated with the
maintenance and construction of Municipal Roads and Bridges, Municipal Sewer and Water
works as well as Public Transit.
Following the MCEA ensures that the intent of the Environmental Assessment Act is met by
requiring that alternatives be evaluated, environmental concerns be identified, mitigating
measures be considered and consultation with the public and external agencies be completed.
When this approved process is followed, projects and activities included under the MCEA do not
require formal review and approval under the EA Act.
The MCEA process incorporates the 5 key principles of successful planning under the EA Act,
specifically:






Consultation with affected parties early in and throughout the process, such that the
planning process is a cooperative venture.
Consideration of a reasonable range of alternatives, both the functionally different
“alternatives to” and the “alternative methods” of implementing the solution. The do
nothing alternative must be considered to provide a benchmark for evaluation.
Identification and consideration of the effects of each alternative on all aspects of the
environment. i.e. the impact on the natural, social, cultural, technical and
economic/financial environment.
Systematic evaluation of alternatives in terms of their advantages and disadvantages,
to determine their net environmental effects.
Provision of clear and complete documentation of the planning process followed, to
allow “traceability” of decision making with respect to the project.

There are four schedules contained in the MCEA that differentiate the planning/consultation
requirements based on predicted environmental impact or operational urgency.
Schedule A projects are limited in scale, have minimal adverse environmental effects and
include several municipal maintenance and operational activities. These projects are preapproved and may proceed to implementation without following the full Class EA planning
process.
Schedule A+ projects are also pre-approved; however, the public is to be advised prior to project
implementation. Such notice to be determined by the proponent. Unlike schedules B and C as
follows there is no opportunity to request a Part II order. The final decision is by Municipal
Council.
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Schedule B projects have the potential for some adverse environmental effects. The proponent
is required to undertake a screening process involving mandatory contact with directly affected
public and relevant review agencies to ensure that they are aware of the project and that their
concerns are addressed.
Schedule C projects have the potential for significant environmental effects and must proceed
under the full planning and documentation procedures specified in the MCEA. Schedule C
projects require that an Environmental Study Report be prepared and filed for review by the
public and review agencies.
Both Schedule B and C projects are subject to public notice of the preferred alternative once
selected and allow for a minimum 30-day appeal period.
The decision as to Schedule B or C process is intended to be determined once work has
progressed to the point that a recommendation on a “preferred” alternative can be made. That
analysis requires a conceptual construction cost estimate as well as public feedback on
acceptability.
In either case upon the decision with respect to a “preferred alternative” a notice of Completion
is posted for a minimum 30-day period during which time a Part II Order request can be made to
the:
Minister of the Environment
135 St Clair Avenue, 10th Floor
Toronto, ON, M4V 1P5
Such a request must be received by the Minister and the Municipality/Project Consultant within
the 30-day period following the date of Notice of Completion.
Part II Order
A Part II Order request is an appeal mechanism that asks the minister to designate the project as
one that requires an individual EA for the reasons stated in the request.
The following are excerpts from “Code of Practice – Preparing, Reviewing and Using Class
Environmental Assessments in Ontario” November 2008 pages 84-85.
What a Part II Order Request Should Be





A way in which the proponent, an interested person, Aboriginal community or government
agency with a significant concern about the potential environmental effects of a proposed
class environmental project, can request that a higher order of environmental assessment
be undertaken so that the concerns can be addressed.
A mechanism to stop, delay or frustrate the planning and implementation of a class
environmental assessment process.
A mechanism to revisit issues with which the requester does not agree and that have
already been decided through another planning process such as Official Plans, Growth
Plans and Infrastructure Plans.
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A mechanism to be sued simply because the project is not desired in a community.
A means to resolve issues that can be dealt with through other methods such as permits,
licenses or other planning processes (local municipal by-laws, building permits).
A mechanism to deal with broad policy issues that do not have government policy direction
and are not directly related to the proposed class environmental assessment project such
as adequacy of funding for transit or meeting the Kyoto Accord.

Timing of a Part II Order Request







A Part II Order is considered to be premature when it is received during the early planning
stages of the class environmental assessment process, prior to the issue of the notice of
completion.
It may be that the nature of the issues and concerns raised in the request warrant the
ministries consideration of the issues raised at the time it is received. For example, it may
be appropriate to address issues that deal with rationale and alternatives to early in the
process, as early resolution of these matters would allow the process to proceed without
revisiting the matter at a later stage. In this situation the proponent should be asked to
determine the validity of the issues and whether the proponent should continue to pursue
the proposed solution. This dialogue should be documented.
If the request is premature the Project Evaluator will advise the requestor by letter that it
should bring its issues to the attention of the proponent.
Part II Order requests may be made during the review period once the notice of completion
has been published.

A valid Part II Order Request



Must be made in writing to the Minister or delegate with a copy to the proponent.
Must be made after all of the planning is complete so that all of the potential environmental
effects and impact management measures are understood.
 Must not be made for the sole purpose of delaying, stopping or frustrating the planning
and implementation of a class environmental project (such requests will not be
considered).
 Must focus on potential environmental effects of the project, the class environmental
process and not on decisions made outside the class environmental assessment process
(for example land use planning decisions made under the Planning Act or issues related
to municipal funding of projects).
 Should be withdrawn promptly by the requester if the proponent has satisfied the concerns
of the requester.
Note – Part II Order requests that raise issues that are not related to the project will not be
considered.
Part II order requests should include a rationale as to why a higher level of assessment would
address the concerns raised in the request.
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3.2 Schedule Selection
The replacement of the Hudson Bridge, under consideration, is a Schedule “B” Project.
This is based on the project being:




Reconstruction of a water crossing where the reconstructed facility will be for the same
purpose, use, capacity and at the same location.
The project is estimated to have a construction cost of less than $2.4M (MCEA Project
Description #25)
The existing structure has heritage value which will be affected by the reconstruction.

3.3 Public and Agency Consultation
Consultation is a fundamental part of the EA planning process. Effective consultation ensures
that potentially interested stakeholders including the general public, affected property owners,
community representatives, interest groups, review agencies and other municipalities are
notified of the study’s progress and are provided with an opportunity to convey information and
to aid in the decision-making process with respect to the:







Existing conditions of the study areas;
Problems/opportunities being addressed;
Alternative solutions and potential impacts;
Alternative design concepts;
Recommended design;
Proposed mitigating measures.

Consultation and Comments
The following points of public contact occurred over the course of the study:
Contact Point #1 – Notice of Commencement
 The Notice of Commencement was issued February 7th, 2019.
 Letters describing the project and inviting comment were mailed to:
o Ministry of Natural Resources
o Cataraqui Region Conservation Authority
o Department of Fisheries and Oceans
o Ministry of the Environment, Conservation and Parks
o Ministry of Natural Resources and Forestry
o Ministry of Tourism, Culture and Sport
o Town of Gananoque
o Hydro One
o Ministry of Indigenous Relations and Reconciliation
o Mohawks of the Bay of Quinte
o Mohawk Council of Akwesasne
o Property Owners adjacent to the structure location
 The letters were mailed/emailed on February 7th, 2019.
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Contact Point #2 – Public Information Centre
 Greer Galloway and the Town of Gananoque hosted a Public Information Centre (PIC) at
the emergency services building at 340 Herbert Street, Gananoque on February 28 th,
2019.
 The PIC was advertised on the Town website, in the local paper and on the local radio
station.
 Greer Galloway presented 3 proposed alternatives for review and comment by the public.
These alternatives included:
o Alternative 1 – Replace Existing structure with a modular bridge;
o Alternative 2 – Replace existing structure with a pre-engineered truss bridge;
o Alternative 3 – Rehabilitate the existing structure.
 The PIC was moderately well attended and public input was received both in person by
representatives from Greer Galloway, and in the form of written comments.
 There was broad public support for replacement of the structure, with the more support
behind Alternative 1 than Alternative 2. The comments are further summarized below.
Contact Point #3 – Notice of Completion
 A Notice of Completion was issued on April 3rd, 2019. The notice was sent to all
stakeholders that received the Notice of Commencement as well as other stakeholders
including:
o Energy Ottawa
o Leeds, Grenville and Lanark District Health Unit
o The Gananoque Canoe Club

4.

THE ALTERNATIVE SOLUTIONS

Greer Galloway coordinated with the Town of Gananoque to assess a variety of options to
address the structural concerns with the existing Hudson Bridge. This including the “do nothing”
option, as well as options for remediation/rehabilitation, and a variety of new structures. Cost and
construction timeline were of significant concern when evaluating preliminary options, due to the
majority of project funds coming from a community infrastructure grant which has a construction
deadline of December 2019 in order to retain the funding.
Budgetary and scheduling concerns, as well as future traffic projections resulted in the elimination
of many options early on, including any alternatives that would increase the number of traffic
lanes, pedestrian walkways, or have significant impact on the approaches. As well, common
construction methods such as cast-in-place concrete deck on steel girders were eliminated due
to the increased cost and high-likelihood that the construction deadline would not be met. Heavy
consideration was given to pre-engineered and pre-manufactured design alternatives.
Consideration was also given to heritage impact of each alternative, public opinion and aesthetics.
The following were the preferred alternatives that were evaluated more thoroughly upon
elimination all other options as described above.
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4.1 Alternative #0: Do Nothing
In every MCEA process, the option to “Do Nothing” must be explored.
While this alternative would not address the areas of concern or provide a viable solution to the
present deteriorations and deficiencies in the structure, it is included in the evaluation to provide
a benchmark against which other alternatives may be compared. The do nothing option is also
not without impact, the most significant being that doing nothing would require the bridge to close,
necessitating use of a 1.4 km detour. The cost of such a detour is discussed further in section
5.1.
4.2 Alternative #1: Replacement of Structure with a Modular Bridge
This alternative would include the following:
- Closure of Machar street and establishment of detour route for several months.
- Demolition and removal of the existing structure
- Partial demolition and modification of existing abutments
- Construction of a single lane, 39.1m long modular, bailey style bridge between existing
ballast walls, complete with pedestrian walkway.
- Limited visual/heritage appeal.
- Limited modifications to existing roadway.
- Salvage heritage elements of existing structure for future re-use.
4.3 Alternative #2: Replacement of Structure with a Truss Bridge
This alternative would include the following:
- Closure of Machar street and establishment of detour route for several months.
- Demolition and removal of the existing structure
- Partial demolition and modification of existing abutments
- Construction of a single lane, 39.1m long pre-engineered, truss bridge between existing
ballast walls, complete with pedestrian walkway.
- Incorporation of similar aesthetic, materials and massing of existing structure.
- Limited modifications to existing roadway.
4.4 Alternative #3: Rehabilitate Existing Structure
This alternative would include the following:
- Closure of Machar street and establishment of detour route for many months.
- Element-by-element condition and load assessment of existing structure.
- Element specific rehabilitation where appropriate.
- Custom manufacturing and replacement of existing elements incapable of remediation.
- Limited modifications to existing roadway.
4.5 Alternative Options Identified Through the Public Consultation Process
No additional alternatives were proposed by members of the public or review agencies.
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5.

CRITERIA FOR EVALUATION OF ALTERNATIVE SOLUTIONS

There are many criteria on which the subject of an Environmental Assessment can be evaluated,
be it impact on the natural, social, recreational, archeological, financial, planning or other situation
specific environments. The criteria considered to be important for this assessment are described
below. This is not an exhaustive list of all areas that may be impacted by any particular alternative;
rather these are considered to be the most critical to the selection of a preferred alternative.
5.1 Cost – 50%
Construction, Life Cycle/Maintenance, Projected costs.
The alternatives considered were evaluated based on their projected costs. For options 1,2 and
3, this cost is based on both the initial construction costs, as well as project maintenance costs
over a 75-year life span.
The cost of the ‘do nothing’ option has been evaluated using the MTO Structural Financial
Analysis Manual (SFAM) to determine the cost implications of the ‘do nothing’ option. The most
significant impact of doing nothing is that it would require the bridge to close, necessitating use of
a 1.4 km detour. Greer Galloway determined the present value of the cost of this detour, per the
SFAM. This cost was calculated using the 1.4km detour, current ADT of 1095 vehicles, and the
Ontario Government vehicle rates for travel expenses (0.585 $/km) to account for fuel, time and
“wear and tear” costs on vehicles using the detour over the 75-year life span of the other proposed
options.
The cost of the project is vitally important as the work is dependent on the grant received by the
town. As such, this criterion has been assigned a weighting factor of 50%.
5.2 Project Schedule – 20%
Construction Timeline, Road Closure
Alternatives were evaluated based on the project schedule and probability of completion prior to
the grant deadline. Consideration was be given to duration of road closure and construction
activities. Due to the importance of meeting the deadline for the grant, this criterion has been
weighted 20%.
5.3 Social/Cultural Environments – 15%
Aesthetics, Archaeology and Heritage
The alternatives being considered were evaluated based on their ability to improve the aesthetics
to the community and quality of life for local residents. This includes affects to bridge aesthetics,
archaeology and heritage. The ability to make use of existing heritage elements, or incorporate
massing, materials and aesthetics similar to the existing structure were considered. This criterion
has been weighted 15%.
5.4 Public Support – 15%
The alternatives were also evaluated based on comments received from the public, during the
PIC, as well as any comments received by mail or electronically. Greer Galloway and the Town
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of Gananoque thought it vital to ensure that the public was able to voice support for their preferred
alternatives. This criterion has been weighted 15%.

6.

SELECTION OF DESIGN ALTERNATIVE

6.1 Evaluation of Alternatives
The evaluation of alternatives can be found in the attached tables. The highest score will
determine the preferred alternative.
A score of 0% may effectively disqualify any particular alternative as the consequences of that
alternative would be considered unacceptable regardless of the scoring of the other criteria.
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Evaluation of Criteria
Group

Cost

Weight

50

Criteria
Alt. No.

Project Timeline

Public Support

Social/Cultural Environments

10

10

15

5

5

5

Length of Closure

Speed of Construction

Written Support

Aesthetics

Archaeology

Heritage

Description of Alternative

Total

0

Do Nothing

8

0

10

0

5

5

5

33

1

Replace with Modular Bridge

50

9

9

15

2

3

2

90

2

Replace with Truss Bridge

41

8

8

6

5

3

4

75

3

Rehabilitate Structure

26

2

0

3

5

5

5

46
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Justification of Alternatives
Group
Alt.
No.
0

1

2

3

Cost

Criteria
Description of
Alternative
Do Nothing

Replace with
Modular Bridge

Replace with
Truss Bridge

Rehabilitate
Structure

Project Timeline
Speed of
Length of Closure Construction

Public Support
Written Support

Social/Cultural Environments
Aesthetics

Archaeology

Heritage
Total

$9,624,200.08

$1,611,020.77

$1,955,223.64

$3,056,413.23

Permanent bridge
closure due to
deteriorating
existing condition.

No construction.

No public support
for this option

No construction,
therefore, no
impact.

No
construction,
therefore, no
impact.

Fastest construction
speed.

50% of
comments were
in support of
Alternative 1

Least
aesthetically
appealing/most
significant
change.

Limited
excavation, no
expectation of
archaeological
impact.

Second shortest
bridge closure
time.

Second fastest
construction speed.

20% of
comments were
in support of
Alternative 2

2nd least
aesthetically
appealing. More
similar to
existing.

Limited
excavations,
little
expectation of
archaeological
impact

Longest (nonpermanent) bridge
closure time.

Slowest
constructions
speed. Unlikely to
meet grant
deadline.

10% of
comments were
in support of
Alternative 3

No impact on
aesthetics

No
excavations,
no expectation
of
archaeological
impact

Shortest bridge
closure time

No construction,
therefore, no
impact.
No retention of
heritage
characteristics
or incorporation.
Salvaging
elements for
reuse and
plaque allow for
retention of
some heritage
value.
New structure
incorporates
massing,
materials and
aesthetics of
the existing
structure, per
HIA. Plaque
added as well.
No removals,
full retention of
heritage
characteristics

33

90

75

46
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6.2 Selection of Alternative
After completing the PIC, and a thorough review of each alternative and the environmental
impacts of each option, the Greer Galloway Group recommends Alternative 1: Replacement of
the structure with a pre-engineered modular bridge. A modular bridge is fully capable of
supporting current and future vehicle and pedestrian traffic in a single span, is the most
economical option, allows for a shorter construction timeline and garnered the most public
support.
6.3 Cultural, Heritage & Environmental Considerations (Revised June 11, 2019)
Greer Galloway has completed the Ministry of Tourism, Culture and Sport’s Criteria for Evaluating
Archaeological Potential checklist for the site. As the site has not been recently (1960 or later)
subjected to extensive ground disturbance, and the site is within 300m of a watercourse, the
checklist had determined that the site may contain archaeological resources.
A Stage 1 Archaeological Assessment (AA) was undertaken on April 30th by Past Recovery
Archaeological Services for the Hudson Bridge at Part Lot 13, Concession 1, Geographic
Township of Leeds, now Town of Gananoque, County of Leeds & Grenville. A Stage 1 AA consists
of a review of geographic, land use and historical information for the property and the relevant
surrounding area, a property visit to inspect its current condition and contracting MTCS to find out
whether there are any known archaeological sites on or near the property. Its purpose is to identify
areas of archaeological potential and further archaeological assessment (e.g. Stage 2-4) as
necessary. The Stage 1 AA is included in Appendix A.
Per the executive summary of Stage 1 AA, P.I.F. No. P336-0249-2019, dated April 30 th, 2019:
“The results of the Stage 1 assessment for the basis for the following recommendations:
1) All portions of the study area shown as retaining archaeological potential on Map 10
should be subjected to Stage 2 archaeological assessment if they are to be disturbed by
the proposed reconstruction of the bridge.
2) Any future Stage 2 archeological assessment should be undertaken by a licensed
consultant archaeologist, in compliance with Standards and Guidelines for Consultant
Archaeologists (MTCS 2011), prior to any planned construction disturbance below the
current grade. Lawn areas which appear to have undergone little disturbance are
recommended for manual test pit excavation at five metre intervals.”
A Cultural Heritage Evaluation Report (CHER) and Heritage Impact Assessment (HIA) was
undertaken on June 21, 2018 by Golder Associated Ltd. The HIA determined and recommends
the following:
“Replacing the Hudson Bridge with a new structure will have a major adverse direct and
permanent effect on the structure’s heritage attributes. However, a conservation option
analysis has also found that replacement is the most viable option due to structural, safety
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and economic considerations. It may be possible to conserve the bridge by moving the
bridge to a new location and refurbishing it as a pedestrian bridge.”
The CHER determined and recommends the following:









The final design for the replacement bridge incorporate the scale, massing, materials and
finishes of the original bridge where possible and appropriate.
The bridge be documented to the standard outlined according to sction 6.3.1.4 of the MTO
Environmental Guide for Built Heritage and Cultural Heritage Landscapes (2007), as well
as to be documented according to the Historic American Engineering Record (HAER)
guidelines.
The above noted documentation will be deposited with Town’s municipal heritage
committee and appropriate institutions such as the library, museum and/or
archives.
The Town commission a feasibility study into the possibility of moving the bridge and
rehabilitate it for pedestrian use, or if it is not feasible to rehabilitate the bridge to salvage
elements of the bridge such as trusses for adaptive reuse as a heritage monument,
gateway structure or form of public art.
Install a commemorative/interpretative plaque at or near the crossing.

Per the recommendations of the HIA, Greer Galloway considered ways to incorporate the scale,
massing, materials and finishes of the original Bridge where possible and appropriate, into the
final design. Alternative 2, the pre-engineered truss bridge, could be designed to incorporate the
scale, massing and finishes of the original bridge. However, due to the lack of public support and
increased cost this option was not selected. With the selection of the modular bridge,
incorporation of the scale, massing, materials and finishes is not possible.
In order to maintain some of the original Heritage value, The Town of Gananoque and Greer
Galloway have agreed that a commemorative plaque will be installed at or adjacent to the
crossing. The plaque will include a representation of the existing structure as well as detailing its
historical significance and will be prepared in coordination with the Municipal Heritage Committee.
Additionally, Greer Galloway has included provisions in the contract to salvage key elements of
the existing structure. These salvaged elements will be retained by the Town of Gananoque for
adaptive re-use at another location in town. At this time, no firm plans have been made for the
salvaged pieces, but the Town of Gananoque has confirmed with Greer Galloway that they will
store the pieces until such a time that a use has been planned.
Greer Galloway has also completed a Species At Risk (SAR) Assessment for this project. The
SAR Assessment found that, while potential habitat for 10 SAR species has been identified within
the general study area, no impact to SAR species is anticipated provided that mitigation measures
are implemented for the project. The scope of these mitigating measures is included in the full
report, which can be found in Appendix B, attached herein.

Hudson Bridge Detailed Design Report – Revision 1
P a g e | 16

7.

DETAILED DESIGN

Upon selection of the design alternative, Greer Galloway immediately began working on the
completion of the detailed design for the structural replacement. Greer Galloway analyzed the
structure for traffic loads in accordance with the CHBDC for a fully loaded CL-625-ONT truck. This
means that the new structure will have a significantly increased load capacity, allowing for the
removal of all current postings, and permitting use of the crossing by EMS, Fire and other
emergency vehicles.
7.1 Foundation Design
As discussed in the PDR (submitted January 2019) Greer Galloway contracted St. Lawrence
testing to take cores and test the existing abutments for suitability for re-use. Two distinct types
of concrete were discovered, newer concrete from rehabilitation work completed on the East
abutment, and the original concrete used in both abutments. Testing showed that though the
patchwork on the East abutment was in good shape and suitable for re-use. The original concrete
was found to have unacceptable chloride ion levels and air void spacing. As such, Greer Galloway
determined it was not suitable to rely on the existing concrete to support any of the new loads.
Greer Galloway has provided a foundation design which involves partial removal of the existing
abutments on each side, and installation of new reinforced concrete facing, as well as a reinforced
concrete cap above the remainder of the existing abutments. The reinforced concrete refacing
shall be founded on solid bedrock, complete with dowels grouted into bedrock as required. The
new concrete shall also be doweled into the existing ballast walls and bedrock where appropriate.
Tender drawings and documents will include instruction for dewatering and excavation at the
abutments, as required to successfully complete the work.
During the design phase Greer Galloway considered removing the existing abutments and
replacing them with new cast-in-place, reinforced concrete abutments. The structural analysis
determined that the appropriate bearing support could be achieved without fully replacing the
existing abutments. Limiting the work done to the abutments, including removals has the benefit
of reducing project costs, decreasing construction timeline and reducing potential environmental
impacts. The final abutment rehabilitation design was completed within the existing abutment
dimensions. As such, the work will not narrow the channel, which is discussed in greater detail in
section 4.3, below.
7.2 Superstructure Design
Greer Galloway has prepared the tender documents and drawings for the installation of a preengineered, modular, bailey-style bridge. The bridge, as specified in the contract documents,
must span 39.1m, with a single traffic lane 3.75m wide, and a 1.5m wide cantilevered pedestrian
walkway. The bridge shall have a steel deck complete with waterproofing and an asphalt wearing
surface, comprised of two (2) 40mm lifts. The top of the wearing surface shall be in vertical
alignment with the top of the existing ballast walls and approaches. This will be done in such a
way to ensure limited-to-no changes to the existing vertical alignment of the approach.
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The pre-engineered structure will bear on the modified abutments, as per the tender drawings.
The exact height of the bearing location shall be confirmed with the manufacturer and is
dependent on the depth of the structure.

7.3 Hydraulic and Hydrologic Discussions
The Gananoque River at the bridge location is part of the impoundment area behind the dam
further downstream. Dams are located both upstream and downstream of the structure which
have a much more significant impact of water levels in the Gananoque River than the proposed
structure. The dams act to balance flow paths during larger storm events. The direction of flow is
north-south. Greer Galloway is not aware of the exceedance of the existing structure and/or
adjacent road levels during flood events.
The existing structure has a crossing span of 39.1m and an observed clearance of 1.4m from the
water level. The proposed structure will have a similar profile to the existing bridge. Existing soffit
elevations will be maintained or increased. The abutments will be partially removed and refaced,
but there will be no change to the clear span of the structure, or distance between abutments.
As there is no overall decrease in clear span and an unmodified hydraulic radius, there will not be
an impact on the overall conveyance capacity, and water elevation variations in the area of this
crossing will be negligible.
7.4 Guiderails
At present, the bridge features guide rails on both the North and South sides of the traffic lane.
The North side features a thrie beam guide rail along the length of the structure which ties into
the guard rail at the East and West approaches. The South side features a thrie beam guard rail
similar to the North, as well as an additional thrie beam above, creating greater separation
between vehicle and pedestrian traffic. Greer Galloway intends to salvage and re-use the guard
rails at the East and West approaches. They will be installed to OPSS 721 and connect to the
railing system of the pre-engineered modular bridge in accordance with the manufacturer’s
specifications.

8.

PERMITS

A permit application has been submitted to the Cataraqui Region Conservation Authority to
complete the work, as the rehabilitation of the East abutment will require limited in-water work.
Upon approval, a copy of the permit will be provided to the Town.
A Ministry of Natural Resources permit is not required as the riverbed below and adjacent to the
structure is owned by Energy Ottawa, not the MNR.

Hudson Bridge Detailed Design Report – Revision 1
P a g e | 18

9.

COST ESTIMATE AND EXPECTED LIFE SPAN

9.1 Cost Estimate
The Town of Gananoque is the recipient of an Ontario Community Infrastructure Fund (OCIF)
Top-Up fund for $1,404,531 for the replacement of the Hudson Bridge. This fund represents 90%
of the project cost, with an estimated total cost of $1,610,00.00 plus HST.
9.2 Life Span
As the superstructure of this bridge is being replaced, A new lifecycle of 75 years can be expected
for the superstructure. The rehabilitation of the abutments will extend the life expectancy of the
substructure to match that of the new superstructure.

10. CONSTRUCTION STAGING AND UTILITIES
10.1 Utilities
There are existing Bell/Hydro poles and lines adjacent to the South side of the structure. These
existing utilities will need to be protected by the Contractor during construction. Additionally, there
is a dormant gas main buried within the roadway that continues beneath the structure. This utility
has been noted in the Tender documents. Contractor will be responsible for locating and
confirming all present utilities prior to the start of construction activities.
10.2 Detour and Staging
Traffic must be maintained throughout the construction phase of the project. Due to the bridge
being a single lane closure is unavoidable during construction. A detour route will need to be
provided throughout the duration of the bridge replacement. The contractor will submit traffic
control, detour and staging plans to Greer Galloway for review and approval prior to start of
construction. The contractor shall be responsible for providing and maintaining all detour signage
throughout construction.
10.3 Dewatering
It is expected that minimal dewatering will be required for works completed on the East Abutment.
Dewatering operations will be completed in accordance with OPSS 517. Contractor shall provide
a dewatering plan to Greer Galloway for approval prior to commencement of the work.
10.4 Roadway and Backfill
As a results of Greer Galloway’s intentions to re-use the existing abutments, there will be minimal
requirement for excavation and backfill on site during construction. It is possible that some of the
existing roadway may be damaged or disturbed during construction and need to be replaced.
Where new roadway is required, construction shall be in accordance with the recommendations
in the Geotechnical Report prepared by St. Lawrence Testing (Report No. 18C257).
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Backfill for roadway will consist of Granular “B” Type 2 up to the existing road subbase. All
compactions hall be to 95% Standard Proctor Density in maximum 250mm lifts.
A frost tape will be required from the new gravel into the existing roadway. This taper should be
at a 4 to 1 slope.
The roadway should consist of 300mm of Granular “B” Type 2 subbase and 150mm of Granular
“A” base, each compacted to 100% Standard Proctor Density. The asphalt should match the
thickness at each end, which currently varies from 150mm to 200mm thick. Asphalt to be HL3
with maximum lift thickness of 40mm and compaction to be to 96% Marshall Density.

11. Conclusion
The Hudson Bridge is a critical piece of infrastructure for the Town of Gananoque, serving to carry
Machar Street over the Gananoque River, it provides a direct link to the Town’s “West Ward”. Due
to significant structural deficiencies and deterioration it was deemed necessary to replace or
remove the bridge by 2020. Due to the importance of this crossing, permanent closure or removal
of the structure was never a feasible option. The Town of Gananoque retained Greer Galloway to
undertake a Municipal Class Environmental Assessment (MCEA), preliminary design, detailed
design, contract preparation, and tendering for the replacement of the Hudson Bridge.
Greer Galloway proposed three alternative designs for the Hudson Bridge which included:
replacement with a modular bridge, replacement with a pre-engineered truss bridge, and
rehabilitation of the existing structure. Greer Galloway thoroughly evaluated all of the alternatives,
giving consideration to the cost, construction timelines, structural capacity and environmental
impacts (including heritage and cultural). Greer Galloway also reached out to regulatory agencies
and held a Public Information Centre to gather input on the design.
Ultimately, Greer Galloway recommended replacing the existing structure with a pre-engineered
modular bridge, supported on rehabilitated abutments. The bridge, as specified in the contract
documents, must span 39.1m, with a single traffic lane 3.75m wide, and a 1.5m wide cantilevered
pedestrian walkway. The bridge shall have a steel deck complete with an asphalt wearing surface,
comprised of minimum two (2) 40mm lifts. The top of the wearing surface shall be level with the
top of the existing ballast walls and approaches, resulting in no-change to the height of travel on
the new structure.
The modular bridge and abutments have been designed to support adequate vehicular and
pedestrian loads over the existing span. Vehicular loading has been calculated in accordance
with CSA S6-14 - The Canadian Highway Bridge Design Code (CHBDC), and incorporates
dynamic load effects and support of a CL-625-ONT (transport) truck. This means that the new
structure will no longer require posting and be sufficient to support not only transport trucks, but
also fire and EMS vehicles, which is not currently possible with the existing structure. Pedestrian
walkway loads were analyzed in accordance with Ontario Building Code (OBC) requirements for
footbridges (4.8 kPa).
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The new modular bridge will not only replace the existing structure but will actually improve the
crossing by supporting increased loads and allowing for the safe passage of emergency vehicles.
A modern, efficiently designed structure will allow for greater clearance in the channel below and
rehabilitating the abutments, as opposed to removal and replacement, will limit the environmental
impacts of the project without sacrificing the life expectancy of the new structure. Greer Galloway
is confident that the modular bridge will meet the Town’s needs for the foreseeable future.
We trust this Detailed Design Report provides sufficient information and is to your complete
satisfaction.
Respectfully Submitted,

Regards,

Regards,

THE GREER GALLOWAY GROUP INC.

THE GREER GALLOWAY GROUP INC.

Jaime Maitland, E.I.T.
Structural Engineer-in-Training

Tony de la Concha, P. Eng.
Structural Engineer
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EXECUTIVE SUMMARY
Past Recovery Archaeological Services Inc. was retained by Greer Galloway Group Inc.,
acting as project planners on behalf of the Town of Gananoque, to undertake to a
Stage 1 archaeological assessment as part of a Municipal Class Environmental
Assessment (MCEA) study to evaluate replacement strategies for the Hudson Bridge
across the Gananoque River, located on Machar Street, approximately 1.5 kilometres
south of Highway 401. The study area for the assessment was defined on the basis of
project mapping supplied by the project proponent and consisted of 50 metres to either
end of the Hudson Bridge in the existing public right-of-way.

It thus included

approximately 0.13 hectares (0.17 hectares including the river bed) of land, situated
within part of Lot 13, Concession 1, in the geographic Township of Leeds, now Town of
Gananoque, County of Leeds/Grenville (see Maps 1 andMap 2).
The purpose of the Stage 1 investigation was to evaluate the archaeological potential of
the study area and present recommendations for the mitigation of any significant
known or potential archaeological resources. To this end, historical, environmental and
archaeological research was conducted in order to make a determination of
archaeological potential.

A site visit was undertaken to confirm local disturbance

within the study area.

The assessment resulted in the identification of areas of

archaeological potential, though with factors limiting archaeological potential across
most of the study area (see Map 10). It is understood that the present bridge redesign
will not impact the areas indicated as having archaeological potential.
The results of the Stage 1 assessment form the basis for the following recommendations:
1) All portions of the study area shown as retaining archaeological potential on
Map 10 should be subjected to Stage 2 archaeological assessment if they are to be
disturbed by the proposed reconstruction of the bridge.
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2) Any future Stage 2 archaeological assessment should be undertaken by a
licensed consultant archaeologist, in compliance with Standards and Guidelines for
Consultant Archaeologists (MTCS 2011), prior to any planned construction
disturbance below the current grade.

Lawn areas which appear to have

undergone little disturbance are recommended for manual test pit excavation at
five metre intervals.

iii
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1.0 INTRODUCTION
Past Recovery Archaeological Services Inc. was retained by Greer Galloway Group Inc.,
acting as project planners on behalf of the Town of Gananoque, to undertake to a Stage
1 archaeological assessment as part of a Municipal Class Environmental Assessment
(MCEA) study to evaluate replacement strategies for the Hudson Bridge, located on
Machar Street, approximately 1.5 kilometres south of Highway 401. The study area was
located on part of Lot 13, Concession 1, in the geographic Township of Leeds, now in
the Town of Gananoque, County of Leeds/Grenville (Maps 1 andMap 2).
The objectives of the Stage 1 archaeological assessment were as follows:
•
•
•

To provide information concerning the study area’s geography, history, previous
archaeological fieldwork, and current land condition;
To evaluate the study area’s archaeological potential; and,
To recommend appropriate strategies for Stage 2 archaeological assessment in
the event further assessment is warranted.

1

Stage 1 Archaeological Assessment
Hudson Bridge Replacement Class EA

Past Recovery Archaeological Services Inc.

2.0 PROJECT CONTEXT
This section of the report provides the context for the archaeological work undertaken,
including a description of the study area, the related legislation or directives triggering
the assessment, any additional development-related information, and an
acknowledgement of permission to access the study area.
2.1 Development Context
In order to address significant structural deficiencies noted for the existing Hudson
Bridge over the Gananoque River, the Town of Gananoque is proposing to replace the
structure with a new modular bridge. The new structure would be reconstructed in the
same location and would make use of the existing abutments and ballast walls (Map 3).
The Town of Gananoque has retained Greer Galloway Group Inc. to provide
professional engineering services for the project, including a Municipal Class
Environmental Assessment, preliminary design, and detail design services. In
recognition of the potential for adverse environmental effects from the proposed
undertaking, the project is being planned under Schedule B of the Municipal Class
Environmental Assessment process. As part of the Class EA study, Past Recovery has
been retained to address the requirement for an archaeological assessment.
2.2 Property Description
The study area for this assessment was defined on the basis of project mapping
supplied by the project proponent, where a 50 metre buffer was applied to the existing
structure within the Machar Street right-of-way (see Map 1). The subject property, so
defined, is bounded by a residential area to the northwest, Steel Workers Park to the
southwest, the parking lot of Linklater Public school to the northeast, and a recreational
area including the Gananoque Canoe Club to the southeast. The bridge is located 350
metres upstream from the Gananoque Generating Station dam, and the river at the
bridge forms part of the impoundment area behind the dam. The total size of the study
area, defined by lands on either side of the Gananoque River, consists of 0.13 hectares
(or 0.17 hectares including the river bed), located along Machar Street between River
Street on the west, and Adelaide and North streets on the east. The subject lands are
situated approximately 1.5 kilometres south of Highway 401, and are contained within
Lot 13, Concession 1, in the geographic Township of Leeds, now part of the Town of
Gananoque (see 1 and Map 2).
2.3 Access Permission
The study area for the Stage 1 assessment was confined to a public right-of-way owned
by the Town of Gananoque.
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2.4 Indigenous Engagement
The Hudson Bridge is located in an area of interest of the Mohawks of the Bay of Quinte
- Kenhteke Kanyen’kehá:ka. This community has expressed a desire to be involved
with the archaeological assessment, including an opportunity to provide input into the
content and recommendations of the Stage 1 report after having been provided a copy
for review. Details concerning the nature and results of the engagement can be found
in the Supplementary Documentation included in the Project Report Package.
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3.0 STAGE 1 ARCHAEOLOGICAL ASSESSMENT
3.1 Historical Context
This section of the report includes an overview of human settlement in the region with
the intention of providing a context for the evaluation of known and potential
archaeological sites, as well as a review of property-specific detailed archival research
presenting a record of land use history.
3.1.1 Previous Historical Research
A number of historical studies have been conducted for Gananoque and the
surrounding area. Among the studies, accounts of a general nature include the History
of Leeds and Grenville by Thaddeus Leavitt (1879), Leeds and Grenville: Their First Two
Hundred Years by Ruth McKenzie (1967), Illustrated Historical Atlas of the Counties of Leeds
and Grenville (Mika Publishing 1973), Historic Gananoque by William Hawke (1974), The
Irish in Ontario: A Study in Rural History by Donald Akenson (1987), The Rear of Leeds and
Lansdowne by Glenn Lockwood (1996), and Our Living History: An Historical Guide to the
United Counties of Leeds and Grenville by the Leeds and Grenville Community History
Project (2000).
Archival research for this project was undertaken at the Gananoque Archives, the Leeds
County Land Registry Office (LCLRO), Archives Ontario (AO) and Library and
Archives Canada (LAC).
3.1.2 Regional Pre-Contact Cultural Overview
While our understanding of the pre-Contact sequence of human activity in the area is
limited, it is possible to provide a general outline of the pre-Contact occupation in the
region based on archaeological, historical, and environmental research conducted
across eastern Ontario.
According to the archaeological record, the earliest human occupation of southern
Ontario began approximately 13,500 years ago with the arrival of small groups of
hunter-gatherers referred to by archaeologists as Palaeo-Indians (a.k.a. PaleoAmericans; Ellis 2013:35; Ellis and Deller 1990:39). These groups gradually moved
northward as the glaciers and glacial lakes retreated. While very little is known about
their lifestyle, it is likely that Palaeo-Indian groups travelled widely relying on the
seasonal migration of caribou as well as small animals and wild plants for subsistence
in a sub-arctic environment. They produced a variety of distinctive stone tools
including fluted projectile points, scrapers, burins and gravers. Their sites are
extraordinarily rare, and most Palaeo-Indian sites are quite small (Ellis 2013:35-36).
Palaeo-Indian peoples tended to camp along shorelines, and because of the changing
environment, today many of these areas are dry land. Most archaeological evidence for
4
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the Palaeo-Indian period has been found in south-western and south-central Ontario at
sites located on the former shorelines of glacial Lake Algonquin. Indigenous settlement
of much of eastern Ontario was late in comparison to other parts of the province as a
result of the high water levels associated with the early stages of glacial Lake Iroquois
and the St. Lawrence Marine Embayment of the post-glacial Champlain Sea (Hough
1958:204). In eastern Ontario, the ridges and old shorelines of Lake Iroquois, the
Champlain Sea and emergent St. Lawrence River channels would be the most likely
areas to find evidence of Palaeo-Indian occupation. Palaeo-Indian find spots in this
region include fragments of a “Plano” point (Late Palaeo-Indian) from the 1000 Islands,
two fluted points from the Rideau Lakes, two lanceolate points from Lanark County,
two sites with Palaeo-Indian components near the Yarker Training Area along the
Napanee River and a late Palaeo-Indian point found near Kingston Mills (Heritage
Quest Inc. 2000; Watson 1999a:35-38).
During the succeeding Archaic period (c. 10000 to c. 3000 B.P.), the environment of
southern Ontario approached modern conditions and more land became available for
occupation as water levels in the glacial lakes dropped (Ellis et al. 1990:69). Populations
continued to follow a mobile hunter-gatherer subsistence strategy, although there
appears to have been a greater reliance on fishing and gathered food (e.g. plants and
nuts) and more diversity between regional groups. The tool kit also became
increasingly diversified, reflecting an adaptation to environmental conditions similar to
those of today. This included the presence of adzes, gouges and other ground stone
tools believed to have been used for heavy woodworking activities such as the
construction of dug-out canoes, grinding stones for processing nuts and seeds,
specialized fishing gear including net sinkers, and a general reduction in the size of
projectile points. The middle and late portions of the Archaic period saw the
development of trading networks spanning the Great Lakes, and by 6,000 years ago
copper was being mined in the Upper Great Lakes and traded into southern Ontario.
There is increasing evidence of ceremonialism and elaborate burial practices and a wide
variety of non-utilitarian items such as gorgets, pipes and ‘birdstones’ were being
manufactured. By the end of this period populations had increased substantially over
the preceding Palaeo-Indian occupation.
More extensive Indigenous settlement of eastern Ontario began during this period,
sometime between 7500 and 6500 B.P. (Clermont 1999; Kennedy 1970:61; Ellis et al.
1990:93). Artifacts from Archaic sites in eastern Ontario suggest a close relationship to
the Laurentian Archaic stage peoples who occupied the Canadian biotic province
transition zone between the deciduous forests to the south and the boreal forests to the
north. The region includes northern New York State, the upper St. Lawrence Valley
(southern Ontario and Quebec) and the state of Vermont (Ritchie 1969; Chapdelaine and
Clermont 2003). The Laurentian Archaic artifact complex contains large, broad bladed,
chipped stone and ground slate projectile points, and heavy ground stone tools. This
stage is also known for the extensive use of cold-hammered copper tools including
5
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“bevelled spear points, bracelets, pendants, axes, fishhooks, and knives” (Kennedy 1970:59).
The sharing of this set of features is generally perceived as a marker of historical
relatedness and inclusion in the same interaction network (Chapdelaine and Clermont
2003:323). Sites from the Archaic period are more common in the eastern Ontario
region. Archaic components have been identified on Brophey’s Point and in Button Bay
(both on Wolfe Island), at Collins Bay, along the Napanee, Rideau, Gananoque, and
Upper St. Lawrence Rivers, and within the Westbrook Subdivision in Kingston
(Heritage Quest Inc. 1994:14; Mount McGovern Co. Ltd. 1998; Watson 1999b).
The introduction of ceramics to Ontario marked the beginning of the Woodland period
(c. 3000 B.P. to c. 350 B.P.). Local populations continued to participate in extensive trade
networks that, at their zenith c. 1700 B.P., spanned much of North America and
included the movement of conch shell, fossilized shark teeth, mica, copper and silver.
The recent discovery of a cache of charred quinoa seeds, dating to 3000 B.P. at a site in
Brantford, Ontario, indicates that crops were also part of this extensive exchange
network, which in this case travelled from the Kentucky-Tennessee region of the United
States (Crawford et al. 2019). Social structure appears to have become more complex,
with some status differentiation evident in burials. It was in the Middle Woodland
period (c. 2300 B.P. to c. 1200 B.P.) that increasingly distinctive trends or ‘traditions’
evolved in different parts of Ontario for the first time. The Middle Woodland tradition
found in eastern and south-central Ontario has become known as ‘Point Peninsula’
(Spence et al. 1990:157). Investigations of sites with occupations dating to this time
period have allowed archaeologists to develop a better picture of the seasonal round
followed in order to exploit a variety of resources within a home territory. Through the
late fall and winter, small groups would occupy an inland ‘family’ hunting area. In the
spring, these dispersed families would congregate at specific lakeshore sites to fish,
hunt in the surrounding forest and socialize. This gathering would last through to the
late summer when large quantities of food would be stored up for the approaching
winter.
Towards the end of the Woodland period (c. 1200 B.P.) domesticated plants were
introduced in areas to the south of the Canadian Shield. Initially only a minor addition
to the diet, the cultivation of corn, beans, squash, sunflowers and tobacco gained
economic importance for some late Woodland peoples. Along with this shift in
subsistence, settlements located adjacent to corn fields began to take on greater
permanency as sites with easily tillable farmland became more important. Eventually,
semi-permanent villages were built, many of which were surrounded by palisades,
evidence of growing hostilities between neighbouring groups. Late Woodland peoples
in much of eastern Ontario, however, continued to follow a largely mobile huntergatherer lifestyle with small-scale horticulture occurring only where soil conditions
were favourable within the general shield environment.
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The proliferation of sites suggests an increase in the population of eastern Ontario and it
would appear that the Thousand Islands was an attractive location for Middle
Woodland populations. A number of Middle Woodland sites, attributed to the Point
Peninsula tradition, have been identified throughout the Thousand Islands and along
the South Nation Drainage Basin. More specifically, Woodland period materials have
been located in the Pike Farm collection, in the Brophey’s Point collection from Wolfe
Island, on Gordon Island, in the Prescott-Spencerville area, and in the interior reaches of
the Gananoque River Basin. Burials reported from Tremont Island are also believed to
date to this period. The Ault Park site near Cornwall is one of the most significant sites
in eastern Ontario with other important sites from this period including the Long Sault
Mounds and the Malcolm Site (Dailey and Wright 1955; Heritage Quest Inc. 1995:9; Fox
1990:183-186; Ritchie and Dragoo 1959). Two small Woodland campsites have also
recently been identified within the Town of Gananoque, located on opposite sides of the
Gananoque River (Past Recovery 2014a, 2015a, 2016a, 2016b, and 2016c).
Three pre-Contact stage tribal groups occupied eastern Ontario in the final decades
prior to the arrival of Europeans. Agricultural villages, dating to c. 550 B.P., of an
Iroquoian people referred to as ‘proto-Huron’ have been found in southern Hastings
and Frontenac Counties (Pendergast 1972). By c. 450 B.P., however, the easternmost
settlements of the Huron were located between Balsam Lake and Lake Simcoe. The St.
Lawrence Iroquois occupied the upper St. Lawrence River valley. The material culture
and settlement patterns of the fourteenth and fifteenth century Iroquoian sites found
along the upper St. Lawrence in Ontario are directly related to the Iroquoian-speaking
groups that Jacques Cartier and his crew encountered in 1535 at Stadacona (Quebec
City) and Hochelaga (Montreal Island) (Jamieson 1990:386). Following Cartier’s initial
voyages, subsequent journeys by Europeans noted only abandoned settlements along
the St. Lawrence River. At this time, there was a significant increase in St. Lawrence
Iroquoian ceramic vessel types on Huron sites, and segments of the St. Lawrence
Iroquois population may have relocated to the north and west either as captives or
refugees (Sutton 1990:54). Finally, various Anishinaabe groups continued to occupy the
Ottawa River watershed and much of eastern Ontario (Day and Trigger 1978:793). The
tumultuous events of the late sixteenth and early seventeenth centuries were certainly,
in part, a result of the disruption of traditional trade and exchange patterns among all
Indigenous peoples brought about by the arrival of the French, Dutch and British along
the Atlantic seaboard.
3.1.3 Regional Post-Contact Cultural Overview
Samuel de Champlain was the first European to document his explorations of eastern
Ontario, although he was preceded in the region by two of his emissaries, Étienne Brûlé
around 1610 and Nicholas de Vignau in 1611. While searching for the Northwest
Passage in 1613, Champlain explored the Ottawa Valley as far north as Morrison and
Allumette Islands (Trigger 1976). These French explorers encountered groups of people
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speaking different dialects of the Algonquin language, including the Matouweskarini
along the Madawaska River, the Kichespirini at Morrison Island, the Otaguottouemin
along the Ottawa River northwest of Morrison Island, the Onontchataronon in the
Gananoque River basin, and the Weskarini in the Petite Nation River basin. These
loosely aligned Anishinaabe bands subsisted by hunting, fishing and gathering, and
undertook limited horticulture (Pendergast 1999; Trigger 1976).
With Contact, significant changes occurred in the pattern of settlement for Indigenous
populations in the region. The endemic warfare of the age and severe smallpox
epidemics in 1623-24 and again between 1634 and 1640 brought about drastic
population decline among all Indigenous peoples (Hessel 1993:63-65). Between 1640
and 1650, French unwillingness to provide direct military support against the Mohawk
led to the defeat and dispersal of the Algonquin and Huron-Wendat by the Five
Nations Iroquois (Trigger 1976:610, 637-638). Survivors of the various groups often
coalesced at settlements to the north and west of the Ottawa Valley, and at the French
posts of Montreal, Sillery and Trois Rivières, although some either remained in their
traditional territories or returned seasonally to hunt, fish and trap.
Following the dispersal of the Ontario Iroquois and the Ottawa Valley Anishinaabe, the
Five Nations or Haudenosaunee (Mohawk, Oneida, Onondaga, Cayuga, and Seneca)
eventually occupied a series of winter hunting bases and trading settlements near the
mouths of the major rivers flowing into the north shore of Lake Ontario (Konrad 1981).
The first recorded Haudenosaunee settlements to relocate northward were two Cayuga
villages established at the north-eastern end of Lake Ontario. Two French Sulpician
missionaries joined the Cayuga in 1668 at their settlement known as Kente (now
Carrying Place) near the narrows separating the western end of Prince Edward County
from the Hastings County mainland. A second Cayuga settlement, known as
Ganneious, may have been near the mouth of the Napanee River, or further south on
the Bay of Quinte (Edwards 1984:10). As a result of increased tensions between the
Haudenosaunee and the French, and declining population from disease and warfare,
the Cayuga settlements were abandoned in 1680 (Edwards 1984:17). Subsequently, the
Mississauga, or Michi Saagiig Anishinaabe, presence along the north shore of Lake
Ontario increased.
The construction of the French outpost of Fort Frontenac near the mouth of the
Cataraqui River in 1673 resulted in a sporadic European presence at the eastern end of
Lake Ontario during the late seventeenth century and throughout the eighteenth
century. The main function of the fort was to store supplies intended for the interior
military and trading posts on the Niagara, Detroit, Illinois, and (American) Mississippi
Rivers. This French military garrison readily abandoned the fort whenever disputes
with the Iroquois seemed to escalate. While an Indigenous village and a Recollet
Mission were established outside the fort and some land was surveyed and settled by
civilians, the French did not encourage the development of an extensive settlement in
8
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the Kingston area. In 1758 Fort Frontenac was surrendered to a British force during the
Seven Years’ War (Preston 1959).
At first, the end of the French regime in 1763 brought little change to eastern Ontario.
Between 1763 and 1776 some British traders traveled to the Cataraqui area, but the
British presence remained sporadic until 1783 when Fort Frontenac was officially reoccupied. The need for land on which to settle United Empire Loyalists following the
American Revolutionary War led the British government into hasty negotiations with
Indigenous groups to acquire lands. The Crawford Purchases of 1783 acquired land
along the north shore of Lake Ontario and the St. Lawrence River from Carrying Place
eastward to Ottawa; subsequent ‘purchases’ and treaties eventually expanded further
inland.
Leeds Township and Town of Gananoque
Under the command of Lieutenant Gersham French of the Loyal Rangers in 1783
surveyors travelled up the Ottawa River from Montreal, down the Rideau River, across
to the Gananoque River and into the St. Lawrence (McKenzie 1967:6). The land along
the Gananoque was described by French as “entirely too rocky to Cultivate,” though he
did note that good mill sites were found at the carrying places. French made a plan of
the area that was later reproduced by William Chewitt who identified it as offering an
alternate route of travel between Kingston and Ottawa if hostilities were to occur with
the Americans along the St. Lawrence (AO 1336). Hugh and James McDonnel
continued to survey what became Leeds Township in 1788, which was named after the
first Duke of Leeds, Francis Godolphin Osborne, the British foreign secretary from 1783
to 1791. Though the area was initially deemed unfit for agriculture, the discovery of the
‘great falls on the Gananoque River’ located in the adjacent township of Lansdowne
confirmed significant waterpower capabilities; this as well as the need for land to grant
to Loyalist families effectively resulted in the Euro-Canadian settlement of the region
(Pendergast and Lockwood 1996:28-30).
Opened for settlement in 1788, the majority of the lots in the front of Leeds Township at
Gananoque were granted to United Empire Loyalist officers (Pendergast and Lockwood
1996:32-33). This initially resulted in slow growth in the area as these individuals
tended to remain in the older settlements along the St. Lawrence where they initially
settled, reserving their remote grants for land speculation. Sir John Johnson, the first
superintendent of Indian Affairs, and Joel Stone, another Loyalist, both petitioned for
land at the Gananoque River in order to make use of the waterfalls for milling
operations. In 1789, Johnson was awarded 1,000 acres on the east bank of the river
abutting the St. Lawrence, and while he set up grist and saw mills in the area he
remained an absentee landlord (Leavitt 1879:126). Joel Stone is generally considered the
founder of Gananoque and was awarded 700 acres of the west bank of the Gananoque
River where he settled circa 1792 (McKenzie 1967:26). The name Gananoque is believed
to have been derived from an Indigenous name for the river, possibly after the Six
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Nations term ‘Kanonoke’ meaning ‘land sloping into water,’ or the Mississauga term
‘Kanoh nonkwen,’ the place where water runs over rocks.
Further surveys of the upper Gananoque River were made between 1795 and 1796 by
Lewis and Grant (Pendergast and Lockwood 1996:40-46). They confirmed earlier
observations of the area which assessed the local landscape as being largely formed by
swamps, marshes and stony land. As a result, the early settlement was centred around
the local grist mills and sawmills and was largely sustained by the lumber industry
(Hawke 1974:8-9). Settlers would trap fishers, muskrat, otter and pine martin in the
spring and fall, as well as hunting deer (Leavitt 1879:62). Notable early projects in the
community at Gananoque included the construction of the first general store, an inn, an
orchard, the Gananoque River ferry, a toll bridge, a customs house, a seventeen-tonne
schooner, and numerous dams and canals on the Gananoque River (Hawke 1974:9, 1314; Akenson 1987:71). By 1800 a road had been constructed connecting Kingston and
Montreal, increasing travel through the area (Hawke 1974:15).
Despite Stone’s initial development at Gananoque it was the McDonald (later spelled
MacDonald) family who were responsible for the rapid growth of industry in the town
during the first half of the nineteenth century. Charles McDonald arrived in the area in
1810, having heard of Stone’s need for a business partner after he lost his only son
(Hawke 1974:15). Charles gained a controlling interest in the area by marrying Stone’s
daughter and over his first two years at Gananoque he built a sawmill and a grist mill at
the mouth of the river and was shipping lumber to Quebec and Kingston from the
Gananoque watershed (Leavitt 1879:127).
Gananoque was deemed important enough in these early years to be the scene of one of
the opening skirmishes of the War of 1812 (Hawke 1974). The details of the skirmish
are vague; however, a force of roughly two hundred Americans reportedly traded
volleys with some 110 British regulars and Leeds militia to the west of the village.
Being largely outnumbered, the British force quickly retreated. The Americans
destroyed the supply depot, the King Street bridge and Stone’s residence (Stone was
serving as the colonel leading the militia) before leaving the area. While the action was
not militarily significant, it resulted in the rapid construction of a blockhouse by Charles
McDonald under the instruction of the government, which was completed in 1813
(Hawke 1974:18-20).
In 1817, Charles McDonald was joined by his brother John, and together they started the
firm of C. & J. McDonald (Akenson 1987). Among many other business interests, in
1826 the McDonalds constructed the largest flouring mill in the province at Gananoque;
with a capacity of 250 barrels per day it supplied one quarter of all the flour received
annually at the Port of Montreal at that time (Leavitt 1879:131). By this point their
lumber business was extensive, and primarily dealt in white pine, oak, elm, and birch
which was floated down from the interior along the Gananoque River. By 1824 the
McDonald brothers, as well as Stone, had also gained most of Johnson’s water rights
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and land, which had been extended to include two islands at the mouth of the
Gananoque River and two islands further up the St. Lawrence river system (Akenson
1987:66; Leavitt 1879:131). By this point, they had laid out their plans for the village and
the lots along Main Street were being sold. It was not until 1827 that the first wheat
crop was grown in the area, done so on the McDonalds’ land.
Outbreaks of malaria between 1826-1827 nearly decimated the settlement. This was
attributed to the region’s many swamps and resulted in the suspension of local business
activities and to people leaving the area. By 1849 the population of Gananoque was 768,
with almost two thirds living on the east side of the river (Leavitt 1879:131).
During the second part of the nineteenth century Gananoque had an increasing number
of artisans and skilled factory hands; merchants were selling whiskey, wool, machines,
and iron products; and agriculture production and resource-stripping was prominent
(Akenson 1987:283). Gananoque was incorporated as a village in 1863, and in 1868 the
Gananoque Water Power Company was formed to provide inexpensive power to the
local industries (Hawke 1974:27).
By 1887 there were Methodist, Episcopal,
Presbyterian and Catholic churches, a high school and two public schools, a music hall,
two weekly newspapers, and several granite quarries in the area (Bixby 1887:182). The
many steam vessels traveling the St. Lawrence at this time also led to the development
of the local tourism industry and to Gananoque becoming an important port of call.
For most of the nineteenth century the Gananoque River was the main transportation
corridor. The first section of the Grand Trunk Railway (GTR) line from Montreal to
Toronto was opened in 1856, and was connected to Gananoque by a branch road of 6.5
kilometres (McKenzie 1967:141). The Thousand Islands Railway (TIR, initially referred
to as the Gananoque & Rideau Railway) eventually built a track into the village, which
was opened in 1884. The GTR assumed control of the TIR in 1910, however it was kept
as a separate company (Smith 1995:38). As previously mentioned, the first bridge
across the river was located on the site of the present King Street Bridge and was
destroyed during the American raid in 1812 (Hawke 1974:18), though it was rebuilt
soon thereafter. The second bridge was replaced in 1876 with an iron-braced girder
structure, and in 1930 this was replaced by the present steel and concrete structure. The
TIR line crossed the Gananoque River in three places (including at Snappers Rapids, the
initial location of the Hudson Bridge) and these bridges were first erected in 1883. A
swing bridge was constructed between 1892-1893 over the mouth of the Gananoque
servicing the businesses on the east side of the river. It was purchased by the Town in
1913 and was converted to a road bridge (Smith 1995:41-42).
Manufacturing remained a strong force in the community into the twentieth century;
however, with other sources of power coming to the forefront in the Canadian
economy, the rapid growth seen in Gananoque during the nineteenth century slowed
significantly. The village was incorporated as a town in 1922 (McKenzie 1967:121). The
population of Gananoque at the end of the nineteenth century was 4,000, but by 1917
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had dropped to 3,307 (LAC NMC 151438 and NMC 9452). In 1947 the population had
increased to 4,294, not far below the current population of 5,194 (LAC NMC 9453 and
Statistics Canada 2011).
3.1.4 Property History
The following discussion will focus on the main developments of the nineteenth and
twentieth centuries, particularly as they relate to the archaeological potential of the
study area. Documents reviewed in order to develop the property history include land
registry abstract indices, available nineteenth and twentieth century local histories,
maps, aerial photographs, and census returns.
The study area falls within Lot 13, Concession 1, in the front of Leeds Township. The
Crown patents for the lot were included as part of the lands along the west and east
banks of the Gananoque River granted to respectively to Joel Stone in 1789 and Sir John
Johnston in 1802 (Leeds County Land Registry Office or LCLRO). As noted above
Johnson was an absentee land owner, and his mills were set up approximately 400
metres south of the study area where Joel Stone also set up his mills as well as his
residence, all of which can be seen on a sketch entitled Garrison of Gananoque and Parts
Adjacent made in 1815 (LAC NMC 3825).
On a survey plan by Patrick McNiff dating to 1787 the study area is located adjacent to
the river just north of an area labeled “strong rapids,” approximately 300 metres north of
the area identified as “Carrying Place” along a portage route, and almost a kilometre
north of two areas identified as “Indian Burying Grounds” (Map 4). A plan of
Gananoque dating to 1817 indicates structures had been erected on Lot 13, including a
barn and the office of the Commandant of the garrison; however, these were located
well south of the likely still treed study area (LAC NMC 3119).
In 1825 John McDonald acquired the property on the east side of the river formerly
belonging to Sir Johnson, including part of the study area (Akenson 1987:66). In 1831 he
married Col. Joel Stone’s granddaughter, Henrietta Mallory, and began the construction
of the two-and-one-half-storey red brick house, located south of the study area, that was
completed the following year and is currently used as the Town Hall. The land registry
abstract index, however, indicates the property was officially divided between the
MacDonald brothers in 1842 (LCLRO Instruments K1 and R-508).
A plan of Gananoque created c. 1850 (see Map 4) shows the study area and adjacent
areas to be undeveloped. The land on the west side of the river had been divided into
blocks but no structures are depicted along the river north of the mill area. On the east
side of the river the closest building was located 170 metres to the southeast. The 1861
Walling Map of the Town of Gananoque provides a more detailed depiction of the town
layout (see Map 4). On the west bank of the river there is no occupant associated with
the property, which borders on River Street. A residence is located on the adjacent
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property approximately 12 metres northwest of the study area, occupied by A.W. Hall.
The 1861 census records for Leeds Township identify a William Hall, a farmer,
occupying a one-storey frame house with his wife Eliza and two young children –
potentially the family occupying the property adjacent the study area. On the east side
of the river the study area falls within the property held by J. McDonald; however, as
noted earlier, the McDonald residence was located well outside the study area,
approximately 250 metres to the southeast, though a second residence is illustrated on
the property 100 metres in the same direction.
The 1897 fire insurance plan for Gananoque depicts no developments on the property
on the west side of the river adjacent River Street (Map 5). On the east side of the river
a public school had been erected northeast of the study area along North Street. The
TIR had been constructed across the river approximately 110-220 metres south of the
study area. In 1905, the Gananoque Bolt Company Ltd. opened a plant on the west side
of the river adjacent to the study area, which included a spur line from the TIR track.
By 1926 the plant had become part of the Steel Company of Canada, which remained in
operation until 2000. The fire insurance plan dating to 1897 but revised to 1914 depicts
the Gananoque Bolt Company Ltd. plant to the southwest of the study area and the
public schoolhouse to the northeast (see Map 5). By this point several buildings had
been erected southeast of the study area, including a hotel and several churches.
An aerial photograph taken in 1919 shows the study area west of the river to be largely
treed with cleared land at the water’s edge (Image 1). A house can be seen slightly to
the west or southwest of the study area, and the bolt factory is visible to the southwest.
No new development had occurred on the east side of the river within or immediately
adjacent to the study area, which had been partly cleared of trees. The McDonald
residence can be seen southeast of the study area.
The 1926 fire insurance plan for Gananoque shows the Hudson Bridge now crossing the
study area (see Map 5). Having previously been erected further south, the steel
structure had been built for the TIR in 1883 by the Dominion Bridge Company, when it
was called the Snappers Bridge (Smith 1995). In its initial location at Snappers Rapids,
approximately 2.3 kilometres upstream from the mouth of the Gananoque River, it was
the northernmost bridge used by the railway. In 1924 the TIR decided to replace the
bridge with a stronger structure to support heavier Canadian National Railway1 cars.
The steel bridge was sold to the town in 1925 and moved to its current location where it
was reused as a road bridge and renamed the Hudson Bridge (Smith 1995:41). The
single span, steel, pin-connected Pratt through truss bridge measured 128 feet in length
and 17 feet in width and carried Machar Street over the Gananoque River. Concrete
abutments were used to support the bridge at each end, and the eastern abutment was

The Grand Trunk Railway (and hence the TIR) amalgamated with the Canadian National Railway in
1923.
1
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built directly onto the bedrock next to the river (Images 2 andError! Reference source
not found.).
The Hudson Bridge is visible in an aerial photograph taken in 1931 (Map 6). The study
area had been completely cleared on both sides of the river, and a house can be seen
adjacent the west end of the corridor, slightly south of the road – possibly the same
house shown in the 1919 aerial photograph (see Image 1). An aerial photograph taken
in 1948 shows little change, though some trees had grown up around the study area on
both sides of the river (see Map 6). On the west side of the river the residence is still
evident adjacent the west end of the study area, with the Steel Company of Canada
plant is visible to the southwest. No structures can be seen within or immediately
adjacent to the study area on the east side of the river. An aerial photograph dating to
1955 shows another house had been constructed immediately northwest of the corridor
on the west side of the river; otherwise there are no major changes within or adjacent to
the study area (see Map 6).
An aerial photograph taken in 1966 shows that the house that had earlier been located
adjacent to the west end of the study area had been removed and that Machar Street
had been slightly widened and paved (Map 7). Utility poles are visible along the
southwest and southeast portions of the study area. The house located northwest of the
corridor was still present. An aerial photograph dating to 1974 shows the Steel
Company of Canada factory southwest of the study area had been extended
northwards, with the edge of the building now eight metres south of the study area (see
Map 7). Some of the trees along the northern border of the corridor had been cleared.
An aerial photograph taken in 1989 shows no major changes, though a fence had been
erected along the southwestern side of the road right-of-way, and a driveway
associated with the house located to the northwest had been extended into the study
area (see Map 7). On the east side of the river the building later associated with the
Gananoque Canoe Club was under construction.
An aerial photograph taken in 1994 shows the land within the study area where the
bridge joins the road right-of-way away on both sides of the river to be largely treed,
with a footpath extending northwards along the river from the northeast portion (Map
8). An aerial photograph taken in 2003 indicates that the Steel Company of Canada
factory had largely been demolished, though with no other major changes within the
study area (see Map 8). An aerial photograph dating to 2011 indicates that much of the
land surrounding the corridor had been landscaped, with another footpath constructed
along the west side of the river through what had become Steel Workers Park (see Map
8).
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3.2 Archaeological Context
This section describes the environmental and archaeological context of the study area
which, combined with the historical context outlined above, provides the necessary
information to assess the archaeological potential of the property.
3.2.1 Previous Archaeological Research
In order to determine whether any previous archaeological fieldwork has been
conducted within or in the immediate vicinity of the present study area, a search of the
titles of reports in the Public Register of Archaeological Reports maintained by the
Ministry of Tourism, Culture and Sport (MTCS) was undertaken. To augment these
results, a search of the Past Recovery corporate library was conducted and a network of
professional contacts was consulted, including other licensed archaeologists working in
the area. The search revealed that no previous assessments have been undertaken
within the study area. Known studies in the vicinity include:
•

•

•

•

Just south of the study area on the east side of the river, Stage 1 to 3
archaeological assessments of Town Park in advance of an expansion of the
Town Hall have been completed, during which two findspots were discovered
resulting in the registration of historic archaeological site BbGa-19— the John &
Henrietta McDonald Estate (Past Recovery 2019). A Stage 4 assessment of the
site has been completed and the report is in progress. This site represents the
remains of an upper-class, Euro-Canadian, large urban estate occupied between
1831/32 and 1901 by the original inhabitants, which was subsequently
repurposed as the Town Hall and Town Park in 1911;
In the 1990s a researcher by the name of Bob Wilkes excavated a small area to the
north of a mill building on Mill Street near the King Street Bridge, south of the
McDonald Estate. Details of the study are unavailable; however it resulted in the
registration of a post-Contact, Euro-Canadian, archaeological site: BbGa-5—the
Stone’s Mill site;
Slightly further south, on the west side of the river, Stage 1 and 2 archaeological
assessments have been completed for the reconstruction of Bay Road and Rotary
Beach as part of a Municipal Class Environmental Assessment (Past Recovery
2016d). It was determined that no further archaeological assessment was
required;
Stage 1 to 4 archaeological assessments have been completed at 129 South Street,
adjacent the St. Lawrence River (Past Recovery 2013, 2015b, 2016a, 2016b, 2016c).
The Stage 2 included both a shovel test pit survey and the mechanical excavation
of four slit trenches in the area of a gravel parking lot which contained postContact Euro-Canadian refuse and pre-Contact Indigenous artifacts, including
both lithic and ceramic materials. The post-Contact portion of the site was
sufficiently documented during the Stage 2; however the pre-Contact portion
was subject to Stage 3 and Stage 4 assessments completed in consultation with
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the Mohawks of the Bay of Quinte and the Mohawk Council of Akwesasne.
During these assessments a campsite (BbGa-18, the Riviyra Site) dating to the
Woodland period was identified;
Further to the south on the west side of the Gananoque River and north of Water
Street, Stage 1 and 2 archaeological assessments were completed on a former
industrial property in advance of conversion of the existing buildings to
condominiums (Past Recovery 2014b, 2015c). Field testing included the
mechanical excavation of 18 trenches across the property as well as shovel test
pits placed at 5 m intervals across areas of lawn or rough grass. Several
structural features related to late nineteenth century and twentieth century
industrial development were noted on the property, but were not considered to
have enough cultural heritage value or interest to merit further assessment. A
total of 445 domestic Euro-Canadian artifacts were collected, mostly midnineteenth century items from a buried topsoil confined to a small part of the
property, resulting in the registration of archaeological site BbGa-17— Riverstone
Gananoque Site;
Further west, Stage 1-4 archaeological assessments were completed on the site of
the proposed Island Harbour condominium development, during which BbGa16— the Island Harbor Site was registered (Golder Associates Ltd. 2014; Past
Recovery 2014a, 2015a). A multi-component site, it included a seasonal campsite
dating to the Early to Late Woodland period, as well as a post-Contact, EuroCanadian residence. The assessments determined that the historic component of
the site was not of significant enough cultural heritage value or interest to merit
Stage 4 mitigation; however the pre-Contact Indigenous component required
complete excavation. The artifacts recovered consisted of ceramics, chert flakes,
and a few formal chipped-stone tools, though no features were identified; and,
Lawrence Jackson completed a survey of St. Lawrence Islands National Park in
1993, wherein he reinvestigated the McDonald Island Site (BbGb-05) as well as
four more sites on that island (BbGb-16, McDonald South-Central; BbGb-17
McDonald Southeast Bay; BbGb-18 McDonald Northeast Landing; BbGb-19,
McDonald North Dumps), ranging in date from the Middle Woodland Period to
the twentieth century.

Additional assessments have been undertaken on the St. Lawrence Islands, though a
comprehensive discussion is beyond this study.
3.2.2 Previously Recorded Archaeological Sites
The primary source for information regarding known archaeological sites is the
Archaeological Sites Database maintained in Ontario by the Ministry of Tourism, Culture
and Sport (MTCS). The database largely consists of archaeological sites discovered by
professional archaeologists conducting archaeological assessments required by
legislated processes under land use development planning (mostly since the late 1980s).
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A search of the database for all registered sites located within a one kilometre radius of
the study area was made; five archaeological sites have been registered within this area.
These sites have been summarized below in Table 1 and consist of three post-Contact,
Euro-Canadian sites (BbGa-19, BbGa-05, BbGa-17), one pre-Contact Indigenous site
(BbGa-18), and one multicomponent site consisting of a pre-Contact Indigenous
campsite and a post-Contact Euro-Canadian residence (BbGa-16).
It should also be noted that Ontario has a long history of amateur archaeologists and
private collectors having discovered and collected artifacts from sites that have never
been adequately reported to MTCS, and which, as a result, may not appear in the
Archaeological Sites Database. For this reason, the background research conducted as
part of this assessment included a search of the Past Recovery corporate library, with
the goal of identifying published information on archaeological sites or findspots
discovered in the vicinity of the present study area. In addition to the above registered
sites, a number of local ‘finds’ were reported in the provincial Annual Archaeological
Report series between 1898 and 1919, and these have been summarized in Appendix 1.
Table 1. Summary of Registered Archaeological Sites within a 1 km Radius of the
Study Area.
Borden
Number

Site Name

Time Period

Inferred Agency

Inferred
Function

Review
Status

BbGa-19

John & Henrietta
McDonald Estate

Post-Contact

Euro-Canadian

Residential

Further
CHVI

BbGa-05

Stone's Mill

Post-Contact

Euro-Canadian

Manufacturing,
mill

BbGa-16

Island Harbour Site Early to Late
Woodland, PostContact

Indigenous, EuroCanadian

Seasonal
campsite,
residence

No Further
CHVI

BbGa-17

Riverstone
Gananoque Site

Post-Contact

Euro-Canadian

Residential

No Further
CHVI

BbGa-18

Riviyra

Woodland

Indigenous

Campsite

No Further
CHVI

CHVI – Cultural Heritage Value or Interest

3.2.3 Identified Local Cultural Heritage Resources
The recognition or designation of cultural heritage resources (here referring only to
built heritage features and cultural heritage landscapes) may provide valuable insight
into aspects of local heritage, whether identified at a local, provincial, national, or
international level. Some of these cultural heritage resources may be associated with
significant archaeological features or deposits. Accordingly, the Stage 1 archaeological
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assessment included the compilation of a list of cultural heritage resources that have
previously been identified within or immediately adjacent to the current study area.
The following sources were consulted:
•
•
•
•
•

Federal Heritage Buildings Review Office online Directory of Heritage
Designations (http://www.pc.gc.ca/eng/progs/beefp-fhbro/index.aspx);
Canada’s Historic Places website (http://www.historicplaces.ca/en/homeaccueil.aspx);
Ontario Heritage Trust website (https://www.heritagetrust.on.ca/);
The Ontario Heritage Bridge List (MTO 2008)2 ; and,
Ministry of Tourism, Culture and Sport’s List of Heritage Conservation Districts
(http://www.mtc.gov.on.ca/en/heritage/heritage_conserving_list.shtml).

The Hudson Bridge is listed in the Town of Gananoque’s municipal heritage register
and has been determined to hold cultural heritage value (Golder Associates Ltd. 2018a,
2018b). As a result of structural issues identified in 2014 and 2016, however, the Town
is applying to replace the bridge as part of an Ontario Community Infrastructure Fund
project. The Hudson Bridge, measuring 128 feet long and 17 feet wide carries Machar
Street over the Gananoque River on a single traffic lane. A Heritage Impact Assessment
(HIA) of the bridge determined its cultural heritage value “lies in its rarity as one of the
oldest surviving steel bridges in Ontario, and as an early example of a pin connected Pratt
through truss bridge,” and its contextual value “lies in its historical connection to the
Thousand Island Railway and railway artifacts in Gananoque” (Golder Associates Ltd
2018b:34).
There are several designated heritage properties within 500 metres of the study area.
Gananoque Town Hall, also known as the McDonald House, is a designated cultural
heritage resource under Part IV of the Ontario Heritage Act, located 276 metres
southeast of the study area. The building, constructed c. 1831/1832, was originally the
home of the Hon. John McDonald and his family. The Provincial Hotel, located at 98
King Street East, 350 metres southeast of the study area, was built in 1861. Its historical
value is linked to its long-standing use as a hotel and central ‘anchor’ in the Town’s
commercial development. It was originally named the Cheevers Hotel/House, then the
Provincial Hotel from 1885-1989. The Skinner House, located at 95 King Street, 388
metres southeast of the study area, was built in 1905, and was the residence of the
Proposed changes to provincially-owned bridges over 40 years old require an evaluation of their
heritage significance using criteria contained within the MTO’s Ontario Heritage Bridge Guidelines for
Provincially-Owned Bridges (2008). If a bridge is evaluated at a score of 60 or higher, it is recommended
for inclusion onto the Ontario Heritage Bridge List, and a Statement of Cultural Heritage Value and
description of the structure’s heritage attributes is developed and incorporated into a Cultural Heritage
Evaluation Report (CHER). The CHER then serves as a conservation manual for the structure/property.
In cases where a bridge is scored below the threshold of 60 but does retain elements or attributes that are
considered significant from a cultural heritage point of view, the CHER will identify these elements and
provide recommendations and mitigation measures as appropriate.
2
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prominent Gananoque manufacturer and provincial politician Frederick J. Skinner. The
three-storey house was designed by architect Frank T. Lent and it illustrates the
domestic architecture of a wealthy industrialist at a highpoint in the industrial
mechanization and growth of the municipality. The Clock Tower is located at 140 Stone
Street South, 480 metres southeast of the study area. Charles and Henrietta McDonald
had the clock built in 1903. It was designed by American architect Franklin T. Lent, and
is valued for its rare three-stage, four-sided form, and high degree of craftmanship. The
Old Post Office, located at 110 Stone Street South, 488 metres southeast of the study
area, is a two-storey building, erected between 1887 and 1888. It holds historical value
as a community institution as well as from its direct association with Thomas Fuller, a
renowned prolific designer of public structures in Canada (one of the principal
architects of the original Centre Block on Parliament Hill) who conceived the building.
3.2.4 Heritage Plaques and Monuments
The recognition of a place, person, or event through the erection of a plaque or
monument may also provide valuable insight into aspects of local history, given that
these markers typically indicate some level of heritage recognition. As with cultural
heritage resources (built heritage features and/or cultural heritage landscapes), some of
these places, persons, or events may be associated with significant archaeological
features or deposits. Accordingly, this study included the compilation of a list of
heritage plaques and/or markers in the vicinity of the study area. The following
sources were consulted:
•

•
•

The Ontario Heritage Trust Online Plaque Guide
(http://www.heritagetrust.on.ca/ Resources-and-Learning/Online-PlaqueGuide.aspx);
An extensive listing of Ontario’s Heritage Plaques maintained by Alan Brown
(http://www.ontarioplaques.com/); and,
An extensive listing of historical plaques of Ontario maintained by Wayne Cook
(http://www.waynecook.com/historiclist.html).

There are a number of plaques and monuments associated with historically significant
places, persons, or events within a 500-metre radius of the study area. Most of these are
found across Town Park located just south of the study area. Firstly, a Great War
Memorial cenotaph made of marble and bronze at the front of Town Park lists all of the
names of local soldiers killed during World Wars I and II, the Korean War, and in
Afghanistan. There are also two plaques erected by the Archaeological and Historic
Sites Board of Ontario: the first commemorates Colonel Joel Stone, the founding father
of Gananoque, and the second the Gananoque Town Hall. A marble monument
marking the location of a 1992 time capsule is located to the right of the stairs leading to
the front door of the Town Hall; the time capsule was placed to celebrate the 200th
anniversary of the founding of Gananoque by Colonel Joel Stone in 1792. A bronze
plaque affixed to the bandstand indicates that is was constructed in 1921 by a local firm,
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designed by a leader of the Gananoque Citizens Band, and restored in 1993 with the
assistance of various community groups, the Town, and the Province (this plaque is
now missing). Finally, the elaborate water fountain located in front of the Town Hall
features a plaque dedicating the fountain to the Town of Gananoque by Finance
Minister W.T. White, who served under Prime Minister Sir Robert Borden between 1911
and 1919. Just south of Town Park on the south side of King Street, east of the
Gananoque River Bridge, is a plaque dedicated to the Raid on Gananoque in 1812
commemorating the seizing of stores and the burning of the government depot at the
beginning of the war.
3.2.5 Cemeteries
The presence of historical cemeteries in proximity to a parcel undergoing archaeological
assessment can pose archaeological concerns in two respects. First, cemeteries may be
associated with related structures or activities that may have become part of the
archaeological record, and thus may be considered features indicating archaeological
potential. Second, the boundaries of historical cemeteries may have been altered over
time, as all or portions may have fallen out of use and been forgotten, leaving potential
for the presence of unmarked graves. For these reasons, the background research
conducted for this assessment included a search of available sources of information
regarding historical cemeteries. For this study, the following sources were consulted:
•

•
•
•
•
•

A complete listing of all registered cemeteries in the province of Ontario
maintained by the Consumer Protection Branch of the Ministry of Consumer
Services;
Field of Stones website
(http://freepages.history.rootsweb.ancestry.com/~clifford/);
Ontario Cemetery Locator website maintained by the Ontario Genealogical
Society (http://ogs.andornot.com/CemLocat.aspx);
Canada Gen Web’s Cemetery Project
(http://cemetery.canadagenweb.org/map/);
Ontario Headstones Photo Project website (http://canadianheadstones.com/on/
cemeteries.php); and,
Available historical mapping and aerial photography.

No known nineteenth century cemeteries were located within or immediately adjacent
to the study area. The closest known cemetery is St. John’s Roman Catholic Cemetery,
located in Lot 13, Concession 1, on Georgiana Street, approximately 700 metres
northeast of the study area.
3.2.6 Local Environment
The study area is situated within the Leeds Knobs and Flats physiographic region,
which consists of outcrops of Precambrian rock interrupted by flat to undulating areas
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with clay soils (Chapman & Putnam 1984:186-187 and 196). Geologic mapping at a
scale of 1:250,000 shows the bedrock geology of the study area to be bordering on the
Beekmantown group of dolostone and sandstone bedrock and late felsic platonic
bedrock comprised mostly of granite gneisses with migmatites and pegmatites (OGS
2003a), while the surficial geology for the study area falls within a bedrock-drift
complex in Paleozoic terrain (Map 9; OGS 2003b).
The topography of the study area is relatively flat, ranging between 85 metres and
89 metres above sea level (see Maps 1 and 9), sloping gently towards the river on both
sides. The eastern edge is steep and drops approximately 2 metres, while the west bank
has a shallow incline. Soil mapping of the area indicates that on both sides of the river
the study area falls within the Napanee clay soils series which is characterized by low
organic matter with poor drainage on nearly level terrain; west of the river the land is
characterized as imperfectly drained, east of the river as poorly drained (see Map 9;
Gillespie et al. 1968).
Gananoque lies within the Huron-Ontario Sub-region of the Great Lakes-St. Lawrence
Forest Region. Deciduous trees common to this area include sugar and red maples,
beech, basswood, white and red ashes, yellow birch, and red, white and burr oaks,
while coniferous trees include eastern hemlock, eastern white pine and balsam fir
(Rowe 1972:93). The study area would have been cleared of its original growth forest in
the late eighteenth or early nineteenth century. Along each side of the river the corridor
includes a mix of deciduous trees, and reeds.
The study area is within the Upper St. Lawrence watershed along both sides of the
Gananoque River, approximately one kilometre northwest of its confluence with the St.
Lawrence River. Historically there were strong rapids adjacent the study area and a sixfoot waterfall around 400 metres to the south, though following the installation of a
concrete dam and power house in 1939, only the waterfall is extant today (Ontario
Rivers Alliance 2017).
3.2.7 Property Inspection
In addition to the above historical research, Past Recovery completed a site inspection of
the Hudson Bridge on April 16th, 2019. The day was sunny, and the temperature was 8°
Celsius. This inspection was conducted according to the archaeological fieldwork
standards outlined in Standards and Guidelines for Consultant Archaeologists (MTCS 2011),
with field conditions and features influencing archaeological potential documented
through digital photography. The property inspection was used to supplement the
background information outlined above to help inform the archaeological potential
model developed below, particularly with regard to factors indicating removal of
archaeological potential.
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The site visit confirmed that the majority of the study area had been subjected to
disturbance related to road and bridge construction. The flat and sloping ground along
the northeast portion of the study area adjacent to a gabion wall appeared undisturbed,
however, as did a narrow strip of flat grass-covered ground east of the footpath and
north of the road, abutting the wire fence of the school yard (Image 3 andImage 4). The
southeast end of the study area along the bridge appeared to have been largely
disturbed by the construction of a gabion wall where an exposed pipe was also located
(Image 5). It was unclear how far east the pipe extended, and the narrow flat grasscovered area south of the sidewalk showed no clear sign of disturbance. Similarly to
the eastern portion of the study area, the road right-of-way formed the majority of the
western portion. The ground sloped gradually northwest of the bridge adjacent to
another gabion wall, and also appeared largely undisturbed in this area (Image 6). The
narrow strip of land north of the road extending to the west was slightly raised and
formed part of the adjacent lawn, indicating some disturbance had occurred in this area
(Image 7). Along the southwest portion of the study area there was a narrow strip of
flat grass-covered land which sloped into the river adjacent to the bridge where it
appeared to have been largely disturbed by the bridge construction (Image 8).
Table 2. Inventory of the Stage 1 Documentary Record.
Type of Document

Description

Number of Records

Location

Field notes

Notes on the Stage 1
property inspection

1 page

PRAS office – file PR19015
PRAS office – file PR19015

Field maps

Printed high resolution
maps

1 map

PRAS computer network
– file PR19-015

Photographs

Digital photographs
documenting the Stage 1
site inspection

48 photographs

PRAS computer network
– file PR19-015

3.3 Analysis and Conclusions
This section of the report includes an evaluation of the archaeological potential within
the study area, in which the results of the background research and property inspection
described above are synthesized to determine the likelihood of the property to contain
significant archaeological resources.
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3.3.1 Determination of Archaeological Potential
A number of factors are used to determine archaeological site potential. For preContact sites criteria are principally focused on topographical features such as the
distance from the nearest source of water and the nature of that water body or stream,
areas of elevated topography including features such as ridges, knolls and eskers, and
the types of soils found within the area being assessed. For post-Contact sites, the
assessment of archaeological site potential is more reliant on historical research (land
registry records, census and assessment rolls, etc.), cartographic and aerial
photographic evidence, and the inspection of the study area for possible above ground
remains or other evidence of a demolished historical structure. Also considered in
determining archaeological potential are known archaeological sites within or in the
vicinity of the study area.
Archaeological assessment standards established by MTCS (Standards and Guidelines
for Consultant Archaeologists, 2011) specify factors to be considered when evaluating
archaeological potential. Licensed consultant archaeologists are required to incorporate
these factors into potential determinations and account for all features on the property
that can indicate archaeological potential. If this evaluation indicates that any part of
the subject property exhibits potential for archaeological resources, the completion of a
Stage 2 archaeological assessment is required prior to any planned development in
these areas.
The archaeological assessment standards also establish minimum distances to be tested
from features in the landscape indicating archaeological potential. Areas that are
considered to have pre-Contact site potential requiring testing include lands within 300
metres of water sources, wetlands or elevated features in the landscape including
former river scarps. Areas of historic archaeological site potential requiring testing
include locations within 300 metres of sites of early settlement and within 100 metres of
historic transportation corridors. Further, areas within 300 metres of registered
archaeological sites, designated heritage buildings or structures/ locations of local
historical significance are considered to have archaeological potential requiring testing.
Finally, areas immediately adjacent to a cemetery with cultural heritage value or
interest require a Stage 3 cemetery investigation to confirm whether that cemetery
extends into the subject property. These guidelines were refined and applied to the
study area after the research and site inspection described above, generating the Stage 1
recommendations presented below in Section 3.3.2.
In general, the study area exhibits characteristics that indicate potential for the presence
of archaeological resources associated with pre-Contact Indigenous settlement and/or
land uses. Specifically:
•

All of the study area is located within 300 metres of the Gananoque River and
330 metres of rapids and falls on that river;
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Historic mapping from 1787 indicates the only portage route around the abovementioned falls and rapids is located south of the study area (see Map 4);
Historic mapping from 1787 also identifies two “Indian Burial Places” along the
east bank of the Gananoque River, south of the study area (see Map 4); and,
The study area is situated upon an elevated peninsula on the banks of the
Gananoque River.

The study area also exhibits characteristics that indicate potential for the presence of
archaeological resources associated with post-Contact Indigenous and Euro-Canadian
settlement and/or land uses. Specifically:
The factors noted above would have made the study area suitable for continued
occupation by Indigenous groups through the post-Contact period;
• The factors noted above would also have made the study area a suitable stopping
place for early explorers and loggers;
• The study area is surrounded by historic transportation corridors, including the
Gananoque River;
• All of the study area is located within 300 metres of early Euro-Canadian
settlement as indicated by nineteenth century mapping.
•

Given the number of features of archaeological potential identified within or in the
immediate vicinity of the study area, the evaluation of potential began from the
assumption that all portions of the study area contained archaeological potential. The
site visit, however, indicated that much of the study area had been subject to deep and
extensive disturbance. There are four narrow areas within the study area that appear to
be undisturbed by bridge or road construction (Map 10). These include the area
adjacent to a gabion wall along the northwest side of the bridge, the area adjacent a
gabion wall on the northeast side of the bridge, the grass-covered area between the
sidewalk and a wire fence on the northeast side of the bridge, and the area south of the
right-of-way extending eastward on the southeast side of the study area. If these areas
are to be disturbed by the proposed construction, they should first be the subject of a
Stage 2 archaeological assessment to determine whether or/not archaeological
resources are present and/or to confirm disturbance.
3.3.2 Stage 1 Recommendations
The results of the Stage 1 assessment form the basis for the following recommendations:
3) All portions of the study area shown as retaining archaeological potential on
Map 10 should be subjected to Stage 2 archaeological assessment if they are to be
disturbed by the proposed reconstruction of the bridge.
4) Any future Stage 2 archaeological assessment should be undertaken by a
licensed consultant archaeologist, in compliance with Standards and Guidelines for
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Consultant Archaeologists (MTCS 2011), prior to any planned construction
disturbance below the current grade. Lawn areas which appear to have
undergone little disturbance are recommended for manual test pit excavation at
five metre intervals.
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4.0 ADVICE ON COMPLIANCE WITH LEGISLATION
In order to ensure compliance with the Ontario Heritage Act, the reader is advised of the
following:
1) This report is submitted to the Minister of Tourism, Culture and Sport as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act,
R.S.O. 1990, c 0.18. The report is reviewed to ensure that it complies with the
standards and guidelines that are issued by the Minister, and that the
archaeological fieldwork and report recommendations ensure the conservation,
protection and preservation of the cultural heritage of Ontario. When all matters
relating to archaeological sites within the project area of a development proposal
have been addressed to the satisfaction of the Ministry of Tourism, Culture and
Sport, a letter will be issued by the Ministry stating that there are no further
concerns with regard to alterations to archaeological sites by the proposed
development.
2) It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party
other than a licensed archaeologist to make any alteration to a known
archaeological site or to remove any artifact or other physical evidence of past
human use or activity from the site, until such time as a licensed archaeologist
has completed archaeological fieldwork on the site, submitted a report to the
Minister stating that the site has no further cultural heritage value or interest,
and the report has been filed in the Ontario Public Register of Archaeological
Reports referred to in Section 65.1 of the Ontario Heritage Act.
3) Should previously undocumented archaeological resources be discovered, they
may be a new archaeological site and therefore subject to Section 48 (1) of the
Ontario Heritage Act. The proponent or person discovering the archaeological
resources must cease alteration of the site immediately and engage a licensed
consultant archaeologist to carry out archaeological fieldwork, in compliance
with Section 48 (1) of the Ontario Heritage Act.
4) The Cemeteries Act, R.S.O. 1990 c. C.4 and the Funeral, Burial and Cremation
Services Act, 2002, S.O. 2002, c.33 (when proclaimed in force) require that any
person discovering human remains must notify the police or coroner and the
Registrar of Cemeteries at the Ministry of Consumer Services.
5) Archaeological sites recommended for further archaeological fieldwork or
protection remain subject to Section 48 (1) of the Ontario Heritage Act and may not
be altered, or have artifacts removed from them, except by a person holding an
archaeological licence.
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5.0 LIMITATIONS AND CLOSURE
Past Recovery Archaeological Services Inc. has prepared this report in a manner
consistent with that level of care and skill ordinarily exercised by members of the
archaeological profession currently practicing under similar conditions in the
jurisdiction in which the services are provided, subject to the time limits and physical
constraints applicable to this report. No other warranty, expressed or implied, is made.
This report has been prepared for the specific site, design objective, developments and
purpose prescribed in the client proposal and subsequent agreed upon changes to the
contract. The factual data, interpretations and recommendations pertain to a specific
project as described in this report and are not applicable to any other project or site
location.
Unless otherwise stated, the suggestions, recommendations and opinions given in this
report are intended only for the guidance of the client in the design of the specific
project.
Special risks occur whenever archaeological investigations are applied to identify
subsurface conditions and even a comprehensive investigation, sample and testing
program may fail to detect all or certain archaeological resources. The sampling
strategies in this study comply with those identified in the Ministry of Tourism, Culture
and Sport’s Standards and Guidelines for Consultant Archaeologists (2011).
The documentation related to this archaeological assessment will be curated by Past
Recovery Archaeological Services Inc. until such a time that arrangements for their
ultimate transfer to an approved and suitable repository can be made to the satisfaction
of the project owner(s), the Ontario Ministry of Tourism, Culture and Sport and any
other legitimate interest group.
We trust that this report meets your current needs. If you have any questions or if we
may be of further assistance, please do not hesitate to contact the undersigned.

Jeff Earl, M.Soc.Sc.
Principal
Past Recovery Archaeological Services Inc.
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7.0 MAPS
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Map 1. Location of the study area.
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Map 2. Recent orthophotographic imagery of the study area.
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Map 3. Hudson Bridge replacement preliminary drawings showing general arrangement of reconstruction - removals.
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Map 4. Historical mapping showing the study area.
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Map 5. Historical mapping showing the study area.
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Map 6. Historical aerial imagery showing the study area.
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Map 7. Historical aerial imagery showing the study area.
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Map 8. Historical aerial imagery showing the study area.

44

Stage 1 Archaeological Assessment
Hudson Bridge Replacement Class EA

Past Recovery Archaeological Services Inc.

Map 9. Segment of surficial geology, topography, and soil survey mapping showing the approximate location of the study area.
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Map 10. Recent orthophotographic imagery of the study area showing archaeological potential.
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8.0 IMAGES

Image 1. Segment of a 1919 oblique aerial photograph showing the study area, facing
north.
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Image 2. Photograph of the southeast side of study area along the Hudson Bridge
where the concrete abutment is built directly on river bedrock, facing
northeast. (PR19-15D026)

Image 3. Photograph of the east portion of the study area, facing west. (PR19-15D022)
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Image 4. Photograph of the study area northeast of the Hudson Bridge, facing east.
(PR19-15D013)

Image 5. Photograph of study area southeast of the Hudson Bridge, facing west.
(PR19-15D023)
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Image 6. Photograph of study area northwest of the Hudson Bridge, facing south.
(PR19-15D044)

Image 7. Photograph of the west portion of the study area, facing east. (PR19-15D040)
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Image 8. Photograph of study area southwest of the Hudson Bridge, facing north.
(PR19-15D048).
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APPENDIX 1: Early Archaeological Finds in Leeds
Township
Several archaeological finds have been reported as having been collected in Leeds
Township around the turn of the twentieth century. Records of these finds appear in
the earliest provincially-funded archaeological reports, published as appendices to
reports to the Minister of Education. A description of the recorded finds is provided
below, with Catalogue numbers assigned at the ‘Provincial Museum’, now the Royal
Ontario Museum.
•
•
•
•
•
•
•

•

Slate knife (17115) found on the ‘Britton’ farm, near Gananoque. Collected by M. Doray.
Donated by Freeman Britton, of Gananoque. (AARO 1898:10)
Stone axe (17116) found on the ‘Britton’ farm. Collected by M. Doray. Donated by
Freeman Britton, of Gananoque. (AARO 1898:10)
‘Almost perfect’ clay vessel (17118) found on the ‘Britton’ farm. Collected by M. Doray.
Donated by Freeman Britton, of Gananoque. (AARO 1898:10, 44)
Large black chert spearhead (26862) found near Gananoque. Collected/donated by
David Boyle, of Toronto. (AARO 1905:9)
Slate chisel (37309) found on Lot 22, Concession 1, in the geographic Township of Leeds.
Collected/donated by Frank Eames, of Gananoque. (AARO 1917:117)
Stone pipe (37312) found on east half of Lot 6, Concession 1, in the geographic Township
of Leeds. Collected/donated by Frank Eames, of Gananoque. (AARO 1917:117)
Limestone gouge (37528) found on the east half of Lot 6, Concession 1, in the geographic
Township of Leeds. Collected/donated by Frank Eames, of Gananoque. (AARO
1918:113)
A collection of artifacts found in the southern portion of the geographic Township of
Leeds. Collected/donated by Frank Eames, of Gananoque, including stone axes (3750637504), fragments of stone axes (37525-37527), gorgets (37528-37530), a grooved axe
(37531), gouges (37532-37536), large grooved hammer stones (37537-37538), a piece of
clay pot (37539), stone implements (37540-37541), a large round stone (37542), small
round stones (37543-37545), an iron tomahawk (37546), a stem of a clay pipe (37548), a
fragment of pottery (37549), a horn powder flask (37550), 24 chippings (37551), 53 chert
chippings (37552), 28 fragments of pottery (37553), spear heads from Lot 6, Concession 1
(37554-37556), large leaf-shaped arrow or spear heads (37557-37558), arrow-heads from
Lot 6, Concession 1 (37559-37576), arrow-heads (37577-37578), a spear-head from Oak
Street in Gananoque (37579), part of a stone axe (37580), a slate spear head (37581), part
of a gorget (37582), a drill from Lot 6, Concession 1 (37583), a clay pipe stem (37584),
pieces of a human skull (37585-37586), parts of a human jaw bone (37587-37588), a pipe
stem bound with quills (37591), a piece of limestone (37594), and a chert implement
(37594 ½) (AARO 1918:128)
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A clay pipe (38170) found on Hay Island, in the south part of the geographic Township
of Leeds. Collected/donated by Frank Eames, of Gananoque (AARO 1919:119)
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APPENDIX 2: Photographic Catalogue
Camera: Panasonic Lumix DMC-TS3 – 12.1 Megapixels
Photographer: Adam Pollock
Catalogue No.
PR19-15D001
PR19-15D002
PR19-15D003
PR19-15D004
PR19-15D005
PR19-15D006
PR19-15D007

PR19-15D008
PR19-15D009

PR19-15D010
PR19-15D011
PR19-15D012
PR19-15D013
PR19-15D014

PR19-15D015
PR19-15D016
PR19-15D017
PR19-15D018
PR19-15D019

Description
View of east portion of the study area, including the Machar Street
ROW
View of east portion of the study area, including the Machar Street
ROW
View of southeast portion of the study area where the bridge and
ROW meet
View of southeast portion of the study area where the bridge and
ROW meet
View of northeast portion of the study area at the beginning of the
footpath that extends north
View of the west portion of the study area, including the Machar
Street ROW, and the edge of the Steel Plant Park
View of the west portion of the study area, including the Machar
Street ROW, and the northwest portion of the study area that runs
into the adjacent lawn
View of the west portion of the study area, including the Machar
Street ROW
View of the west portion of the study area, including the Machar
Street ROW, and the northwest portion of the study area that runs
into the adjacent lawn which appears to have been slightly raised
View of the northwest portion of the study area along the Hudson
Bridge, gabion wall is visible
View of the northwest portion of the study area along the Hudson
Bridge, gabion wall is visible
View of the northwest portion of the study area along the Hudson
Bridge, gabion wall is visible
View of the northeast portion of the study area along the Hudson
Bridge, concrete abutment is visible
View of the southwest portion of the study area, including the
Machar Street ROW and the beginning of the foot path that runs
south
View of the study area along the southwest side of the Hudson
Bridge
View of the study area along the southwest side of the Hudson
Bridge
View of the study area along the southwest side of the Hudson
Bridge
View of the study area along the southwest side of the Hudson
Bridge
View of the study area along the southwest side of the Hudson
Bridge
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PR19-15D020
PR19-15D021
PR19-15D022
PR19-15D023
PR19-15D024
PR19-15D025

PR19-15D026
PR19-15D027
PR19-15D028
PR19-15D029
PR19-15D030
PR19-15D031
PR19-15D032
PR19-15D033
PR19-15D034
PR19-15D035
PR19-15D036
PR19-15D037
PR19-15D039
PR19-15D040
PR19-15D041
PR19-15D042
PR19-15D043
PR19-15D044
PR19-15D045
PR19-15D046
PR19-15D047
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Description
View of the study area below the southwest side of the Hudson
Bridge
View of the southeast portion of the study area, includes part of the
Machar Street ROW and the green space adjacent the sidewalk
View of the northeast portion of the study area, including the
narrow flat grass covered area between the ROW and the wire fence
View of the southeast portion of the study area, includes the gabion
wall and exposed portion of a pipe
View of the southeast portion of the study area, includes the gabion
wall and exposed portion of a pipe
View of the southeast portion of the study area, where the bridge
meets the ROW and includes the flat area of grass covered ground
that appears undisturbed
View of the concrete abutment on the southeast side of Hudson
Bridge
View of the concrete abutment on the southeast side of Hudson
Bridge
View of study area of southeast portion of the study area, concrete
abutment, gabion wall, and pipe are visible
View south from Hudson Bridge
View of study area along the southeast side of the Hudson Bridge
View of east portion of the study area, including the Machar Street
ROW
View of east portion of the study area, including the Machar Street
ROW
View of east portion of the study area, including the Machar Street
ROW
View of east portion of the study area, including the Machar Street
ROW
View of foot path north east of the Hudson Bridge
View of foot path north east of the Hudson Bridge
View of foot path north east of the Hudson Bridge
View of west portion of the study area, including the Machar Street
ROW and part of the Steel plant park
View of west portion of the study area, including the Machar Street
ROW and part of the Steel plant park
View of west portion of the study area, including the Machar Street
ROW and adjacent residence
View of study area along the northeast side of the Hudson Bridge
View of study area along the east side of the Hudson Bridge
View of study area along the northeast side of the Hudson Bridge,
including gabion wall
View of study area along the northeast side of the Hudson Bridge,
including gabion wall
View of study area along the northeast side of the Hudson Bridge,
including gabion wall
View of northeast portion of the study area
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Description
View of study area southwest of Hudson Bridge
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APPENDIX 3: Glossary of Archaeological Terms
Archaeology:
The study of human past by excavation of cultural material.
Archaeological Sites:
The physical remains of any building, structure, cultural feature, object, human event or
activity which, because of the passage of time, are on or below the surface of the land or
water.
Archaic:
A term used by archaeologists to designate a distinctive cultural period dating between
c. 9,500 and c. 3,000 B.P. in eastern North America. The period is divided into Early (c.
9,500 to c 8,000 B.P.), Middle (c. 8,000 to c. 4,500 B.P.) and Late (c. 4,500 to c. 3,000 B.P.).
It is characterized by hunting, gathering and fishing.
Artifact:
An object manufactured, modified or used by humans.
B.P.:
Before Present. Often used for archaeological dates instead of B.C. or A.D. Present is
taken to be 1951, the date from which radiocarbon assays are calculated.
Backdirt:
The soil excavated from an archaeological site. It is usually removed by shovel or
trowel and then screened to ensure maximum recovery of artifacts.
Chert:
A type of silica rich stone often used for making chipped stone tools. A number of chert
sources are known from southern Ontario. These sources include outcrops and
nodules.
Contact Period:
The period of initial contact between Indigenous and European populations. In
Ontario, this generally corresponds to the seventeenth and eighteen centuries
depending on the specific area.
Cultural Resource / Heritage Resource:
Any resource (archaeological, historical, architectural, artifactual, archival) that pertains
to the development of our cultural past.
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Cultural Heritage Landscapes:
Cultural heritage landscapes are groups of features made by people. The arrangement
of features illustrates noteworthy relationships between people and their surrounding
environment. They can provide information necessary to preserve, interpret or
reinforce the understanding of important historical settings and changes to past
patterns of land use. Cultural landscapes include neighbourhoods, townscapes and
farmscapes.
Diagnostic:
An artifact, decorative technique or feature that is distinctive of a particular culture or
time period.
Disturbed:
In an archaeological context, this term is used when the cultural deposit of a certain
time period has been intruded upon by a later occupation.
Excavation:
The uncovering or extraction of cultural remains by digging.
Feature:
This term is used to designate modifications to the physical environment by human
activity. Archaeological features include the remains of buildings or walls, storage pits,
hearths, post moulds and artifact concentrations.
Flake:
A thin piece of stone (usually chert, chalcedony, etc.) detached during the manufacture
of a chipped stone tool. A flake can also be modified into another artifact form such as
a scraper.
Fluted:
A lanceolate shaped projectile point with a central channel extending from the base
approximately one third of the way up the blade. One of the most diagnostic PalaeoIndian artifacts.
Lithic:
Stone. Lithic artifacts would include projectile points, scrapers, ground stone adzes,
gun flints, etc.
Lot:
The smallest provenience designation used to locate an artifact or feature.
Midden:
An archaeological term for a garbage dump.
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Mitigation:
To reduce the severity of development impact on an archaeological or other heritage
resource through preservation or excavation. The process for minimizing the adverse
impacts of an undertaking on identified cultural heritage resources within an affected
area of a development project.
Multicomponent:
An archaeological site which has seen repeated occupation over a period of time.
Ideally, each occupation layer is separated by a sterile soil deposit that accumulated
during a period when the site was not occupied. In other cases, later occupations will
be directly on top of earlier ones or will even intrude upon them.
Operation:
The primary division of an archaeological site serving as part of the provenience
system. The operation usually represents a culturally or geographically significant unit
within the site area.
Palaeo-Indian:
The earliest human occupation of Ontario designated by archaeologists. The period
dates between c. 10,500 and c. 9,500 B.P. and is characterized by small mobile groups of
hunter-gatherers.
Profile:
The profile is the soil stratigraphy that shows up in the cross-section of an
archaeological excavation. Profiles are important in understanding the relationship
between different occupations of a site.
Projectile Point:
A point used to tip a projectile such as an arrow, spear or harpoon. Projectile points
may be made of stone (either chipped or ground), bone, ivory, antler or metal.
Provenience:
Place of origin. In archaeology this refers to the location where an artifact or feature
was found. This may be a general location or a very specific horizontal and vertical
point.
Salvage:
To rescue an archaeological site or heritage resource from development impact through
excavation or recording.
Stratigraphy:
The sequence of layers in an archaeological site. The stratigraphy usually includes
natural soil deposits and cultural deposits.
59

Stage 1 Archaeological Assessment
Hudson Bridge Replacement Class EA

Past Recovery Archaeological Services Inc.

Sub-operation:
A division of an operation unit in the provenience system.
Survey:
To examine the extent and nature of a potential site area. Survey may include surface
examination of ploughed or eroded areas and sub-surface testing.
Test Pit:
A small pit, usually excavated by hand, used to determine the stratigraphy and
presence of cultural material. Test pits are often used to survey a property and are
usually spaced on a grid system.
Woodland:
The most recent major division in the pre-Contact cultural sequence of Ontario. The
Woodland period dates from between c. 3,000 and c. 400 B.P. The period is
characterized by the introduction of ceramics and the beginning of agriculture in
southern Ontario. The period is generally divided into Early (c. 3,000 to 2,000 B.P.),
Middle (c. 2,000 to 1,200 B.P.) and Late (c. 1,200 to 400 B.P.).
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1. Introduction
The Greer Galloway Group has been retained by the Town of Gananoque to undertake a Species at Risk
(SAR) Assessment for the replacement of the Hudson bridge structure located on Machar Street in
Gananoque. The replacement work is planned for the summer of 2019.
The Hudson Bridge is located in Lot 13, Concession 1, Township of Leeds, on Machar Street in the Town of
Gananoque, approximately 1 km from the St. Lawrence River (See Appendix A: Figure 1: Site Location Map).
The existing bridge carries a one lane of predominant vehicular traffic and a one pedestrian walkway across
the Gananoque River. The bridge is a single span, wrought-iron, pin-connected, Pratt through truss bridge
with additional steel stringers and joists, and a wood deck with asphalt wearing surface. The bridge is founded
on concrete abutments made up of original concrete (circa 1920s) and newer concrete patching and refacing
(circa 1996). The bridge has a clear span of 39.1 m, a soffit elevation of 99.57 m and a deck width of 4.0 m.
The Hudson Bridge was built in 1883 by the Dominion Bridge Company for the Thousand Islands Railway and
installed near Snappers Rapids on the Gananoque River. In 1925 the bridge was replaced and sold to the
Towns of Gananoque. At that time, it was moved and converted into a road bridge at its present location
carrying Machar Street over the Gananoque River.
The 2014 and 2016 inspection of the bridge performed by Keystone Bridge Management Corp. revealed
severe corrosion and rust perforation of primary structural components including the truss compression
members. The bridge will be replaced with a pre-engineered modular bridge, supported on rehabilitated
abutments. The span of 39.1 m will be maintained, with a single traffic lane 3.75 m wide, and a 1.5 m wide
cantilevered pedestrian walkway. The bridge will have a steel deck complete with an asphalt wearing surface,
comprised of minimum two (2) 40 mm lifts. The top of the wearing surface will be level with the top of the
existing ballast walls and approaches, resulting in no-change to the height of travel on the new structure.
Detail Design Plans are included in Appendix B.
A Species at Risk (SAR) Assessment was undertaken to address the potential impacts associated with the
replacement of the bridge. The study area of the bridge includes the area under the bridge and approximately
an area of 5 m around the bridge to be impacted by the replacement work.

2. Species at Risk Assessment – Scope of Work
The initial step in the assessment was a review of available information for the and surrounding landscape.
The list of SAR potentially occurring within the area was developed using multiple background resources
including:
◼
◼
◼
◼
◼
◼

Ontario Breeding Bird Atlas Website (Bird Studies Canada, et al. 2006);
Reptiles and Amphibians of Ontario Range Maps – Online Tool (Ontario Nature 2019);
Species at Risk in Ontario List – Online Tool (OMNRF 2019);
Natural Heritage Information Centre (NHIC online web tool) (OMNRF 2019);
Atlas of the Mammals of Ontario (Dobbyn 1994);
DFO SAR Mapping (DFO 2019).

Once the list was compiled, a screening exercise was completed to determine the presence of suitable habitat
conditions for each SAR potentially occurring within the study area, based on known preferred habitat
characteristics. This assessment was completed through site visits (see Table 1) during which suitable habitat
for SAR were searched for and signs of individuals were documented. Identification of birds by sight and
sound, wildlife, wildlife habitat and identification of representative species of flora were also documented.
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Aquatic SAR and fish habitat assessment were not performed but a general description of the aquatic habitat
was completed.
Table 1: Summary of Natural Environment Site Investigations in the Study Area
Date

Inspection staff

May 8, 2019

Y. Ramirez & C. Bird

May 28, 2019

Y. Ramirez

Type of survey
Breeding Birds; Ecological Land Classification; VES; Habitat
Assessments
Breeding Birds; Ecological Land Classification; VES; Habitat
Assessments

3. Planning Context
This Species at Risk report was carried out with reference to the legislation and policies described in the
following subsections:
Species at Risk Act
The purposes of the Species at Risk Act (SARA) are to prevent wildlife species in Canada from disappearing,
to provide for the recovery of wildlife species that are extirpated (no longer exist in the wild in Canada),
endangered, or threatened as a result of human activity, and to manage species of special concern to prevent
them from becoming endangered or threatened. A series of measures applicable across Canada provides the
means to accomplish these goals. Some of these measures establish how governments, organizations, and
individuals in Canada work together, while others implement a species assessment process to ensure the
protection and recovery of species.
Endangered Species Act
Species listed on the Species at Risk in Ontario (SARO) list as endangered or threatened are protected under
the Endangered Species Act, 2007 (ESA). Section 9(1) of the ESA prohibits a person from killing, harming,
harassing, capturing or taking a member of a species listed as endangered, threatened or extirpated on the
SARO list. Section 10(1) of the ESA prohibits the damage or destruction of habitat of a species listed as
endangered or threatened on the SARO list.
Provincial Policy Statement
The Ontario Planning Act (1990) requires that planning decisions be consistent with the Provincial Policy
Statement, 2014 (PPS). Section 2.1 of the PPS specifies policy related to protection of natural heritage
features and functions. According to Subsection 2.1.4 of the PPS, development and site alteration shall not be
permitted in:
Significant wetlands in Ecoregions 5E, 6E and 7E, and Significant coastal wetlands
Under subsection 2.1.6, development and site alteration shall not be permitted in fish habitat except in
accordance with provincial and federal requirements.
Subsection 2.1.7 states that development and site alteration shall not be permitted in habitat of
endangered species and threatened species, except in accordance with provincial and federal
requirements.
Subsection 2.1.8 states that development and site alteration shall not be permitted on adjacent lands to
the natural heritage features and areas identified in policies 2.1.4, 2.1.5, and 2.1.6 unless the ecological
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function of the adjacent lands has been evaluated and it has been demonstrated that there will be
no negative impacts on the natural features or on their ecological functions.
Fisheries Act
In accordance with the Federal Fisheries Act, any in-water works that may cause “harmful, alteration,
disturbance and destruction (HADD) of fish habitat”, requires review by the Department of Fisheries and
Oceans (DFO). Section 35 of the Act outlines that “No person shall carry on any work or undertaking that
results in the harmful alteration, disruption or destruction of fish habitat.
Ontario Ministry of Natural Resources and Forestry
The Ontario Ministry of Natural Resources is responsible for setting timing restriction windows for in-water
work based on existing fish species, when fish spawn in the area in which the proposed works are situated.
Conservation Authority
The Cataraqui Region Conservation Authority (CRCA) regulates watercourses, wetlands, and hazardous
lands (valleylands, shorelines, floodplains) under the Ontario Regulation 148/06, as made under Section 28 of
the Conservation Authorities Act. The purpose of the regulation is to prevent and restrict development and
site alterations near water and wetlands to protect the public from flooding, erosion and other natural hazards.
The regulation establishes guidelines for development, interference with wetlands and alterations to
shorelines and watercourses.
Land Use Designation
The Corporation of the Town of Gananoque Official Plan describe the planning policies for the land use and
their application to meet the specific needs of the communities. The Gananoque River passing under the
bridge has a land use designation as Fish Spawning, and adjacent lands have a land use designation of
Residential and Open Space.
The Gananoque River is within the Frontenac Arch Biosphere Reserve. The area encompasses protected
natural areas, recreational areas and historic sites. Land trust holdings of the Canadian Thousands Islands
Heritage Conservancy, regional conservation lands, provincially-designed Areas of Natural and Scientific
Interest (ANSIs) of the MNRF and the Queen’s University Biological Station, as well as urban and rural zones
of cooperation for conservation and development (MNRF, 2002).

4. Existing Conditions
4.1 Site description
The topography of the region is subdued reflecting its location in an area underlain by Paleozoic dolostone
and sandstone of the late Cambrian to lower–middle Ordovician Beekmantown Group. This contrasts to the
more rugged terrain typical of areas underlain by the Precambrian Shield which outcrops approximately 100
m to the north and west of the bridge. The Ontario Soils Survey (Gillespie, J.E. et al., 1968) defines over 95%
of the region as rock.
The bridge is in the middle of the Town of Gananoque, surrounded by residential development with a public
school located immediately north-east of the bridge and a municipal park immediately south-west of the
bridge (Arboretum). As a result, the natural features are restricted to the corners of the bridge and along the
riverbanks. The north-east embankment is the steepest area comprised of large rocks with mainly
herbaceous species. The north-west embankment consists of natural slope covered with trees, herbaceous,
and aquatic species. The south-east embankment features a gabion retaining wall beyond the sidewalk.
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Beyond the gabion the gentle slope is covered with herbaceous, shrubs, trees and aquatic species. The
south-west embankment consists of natural slope covered with trees, herbaceous, and aquatic species. A
photographic log showing existing conditions around the bridge is included in Appendix C.

4.2 Ecological Land Classification
The vegetation around the bridge does not qualify for the ELC classification, except for the north east area
which has been classified as FOM1: Oak- Pine Mixed Forest. Vegetation on the north-east side of the bridge
is characterized by mature trees and a dense grow of shrubs and herbaceous species. Tree species found in
this area includes Red Oak (Quercus rubra), White Oak (Quercus alba), Scots Pine (Pinus sylvestris), Green
Ash (Fraxinus pennsylvanica), Black Ash (Fraxinus nigra), Norway Maple (Acer platanoides), Manitoba Maple
(Acer negundo), American Elm (Ulmus Americana), Common Apple (Malus pumila). Herbaceous, shrubs and
vines species include Sweet Gale (Myrica gale), Queen Anne’s Lace (Daucus carota), Wild Grape Vine (Vitis
riparia), Wild Rose (Rosa acicularis), Wild Strawberry (Fragaria virginiana), Tatarian Honeysuckle (Lonicera
tatarica), etc. The vegetation potentially to be impacted by the proposed work is restricted to Red osier
dogwood, Tatarian Honeysuckle, Goldenrods, and grasses. The ashes (Fraxinus spp.) in the area were
observed to be dead or dying. The ashes can be subject to diseases and other problems, but the emerald ash
borer is the most likely cause in this area. The emerald ash borer is a shiny green beetle which is killing ash
trees and spreading around Ontario. It was observed that several ashes are marked for removal.
In the south-east part of the bridge and immediate area (Gananoque Canoe Club property) the vegetation
consists of Norway Maple (Acer platanoides), American Elm (Ulmus Americana), Black Cherry (Prunus
serotine), White Oak (Quercus alba), Eastern White Cedar (Thuja occidentalis), Scots Pine (Pinus sylvestris),
Black Willow (Salix nigra). Shrubs and herbaceous species observed include Tatarian Honeysuckle (Lonicera
tatarica), Goldenrod (Solidago sp.), Crown Velvet (Securigera varia), grasses, and other herbaceous species.
Narrow-leaved Cattail (Typha angustifolia) and common Duckweed (Lemna minor) were observed as part of
the aquatic habitat. Herbaceous and trees species (manitoba maple and american elm) could be impacted
since these are in close proximity to the bridge, but no significant species where found in this side of the
bridge.
The north-west side of the bridge is residential property. The plant species observed in the riverbank include
Staghorn Sumac (Rhus typhina), Black Ash (Fraxinus nigra), Golden Weeping Willow (Salix alba), Wild Carrot
(Daucus carota), Riverbank Grape (Vitis riparia), Common Lilac (Sirynga vulgaris), and grasses. Narrowleaved Cattail (Typha angustifolia) was observed in the aquatic habitat. The ash, herbaceous species and
cattails are potentially close enough to the bridge to be impacted by the construction work.
The south-west area of the bridge is characterized by trees such as Manitoba Maple (Acer negundo), Black
Walnut (Juglans nigra), American Elm (Ulmus Americana). Shrubs, herbaceous and ground species observed
include American Vetch (Vicia Americana), Forget-me-not (Myosotis sylvatica), Acrocarpus/Pleurocarpus
mosses, Black Raspberry (Rubus occidentalis), Broadleaf plantain (Plantago major), Garlic Mustard (Alliaria
petiolata), Dame’s Rocket (Hesperis matronalis), Common Dandelion (Taxacarum officinale), Red-osier
Dogwood (Cornus sericea ssp. sericea), Common Thistle (Cirsium vulgare), and grasses. Trees in this area
(Manitoba Maple, America Elm and Black Walnut) are close to the bridge and could be affected by
construction activities along with herbaceous species typical of disturbed areas (grasses, goldenrods, redosier dogwood, etc.).
A community arboretum is located on the south-west side of the bridge. The ground is cover with maintained
grass and species found in this area include Black Locust (Robinia pseudoacacia), Honey Locust (Gleditsia
triacanthos), Tamarack (Larix laricina), Pitch Pine (Pinus rigida), Yellow Birch (Betula alleghaniensis),
Hemlock (Conium maculatum), Eastern Cottonwood (Populus deltoides). This area is unlikely to be affected
by construction owing to its location out of the construction area.
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4.3 Terrestrial Wildlife
Birds observed around the bridge are typical of urban areas and include species such as House Sparrow
(Passer domesticus), Rock Dove (Columba livia), American Robin (Turdus migratorius), Mourning Dove
(Zenaida macroura), Blue Jay (Cyanocitta cristata), Red-winged Blackbird (Agelaius phoeniceus), Northern
Cardinal (Cardinalis cardinalis), Canada Goose (Branta canadensis), American Crow (Corvus brachyrhynchos),
Common Grackle (Quiscalus quiscula), and Yellow Warbler (Setophaga petechia). No mammals, reptiles or
amphibians were observed. Rock doves were observed nesting in the upper chord of the bridge truss. Bird
netting was installed on the structure to prevent any species from nesting before the start of construction.

4.4 Aquatic Habitat and Fish
The Gananoque River begins at Gananoque Lake from which it flows in a southerly direction to its confluence
with the St. Lawrence River in Gananoque. The river provides habitat for several species of cold and
warmwater fish including a number of identified SAR.
Boulders, cobbles, gravel, and sand were observed exposed around the west abutment and boulders and
bedrock were observed exposed in the east abutment. Trees and aquatic macrophytes provide shadow to the
water helping to maintain cool conditions and potential habitat for fish. Physical parameters were measured
during the site visit (pH of 8.60, dissolved oxygen of 12.47 mg/L, conductivity of 223 µs/cm, and a
temperature of 13.0 °C). The Angler’s Atlas shows presence of largemouth bass, smallmouth bass, white
sucker, yellow perch, black crappie, blue gill, brown bullhead, burbot, northern pike, pumpkinseed, and rock
bass in the Gananoque River. The aquatic SAR records obtained from the MNRF indicate presence of
Pugnose Shiner (Notropis anogenus), Grass Pickerel (Esox americanus vermiculatus), and Bridle Shiner
(Villosa iris). The In-water Work Timing provided by the MNRF for the Gananoque River restrict in-water work
during the period of January 1st to June 30th.
During the replacement work, no disturbance of the active water channel is expected with the possible exception
of filter cloth and rip rap which will be placed on steeper side slopes to prevent erosion and scouring.
Dewatering will be limited to the abutment excavations as required. Discharge from dewatering activities will
be directed to temporary sediment control basins which will be located approximately 30 m from the
riverbank. Light duty silt fence will be placed around all disturbed areas prior to construction to prevent
sediment and debris from entering the creek.

5.

Species at Risk Assessment

Species at Risk (SAR) included those species listed in the ESA and the SARA. An assessment was
conducted to determine presence and potential habitat for SAR in the bridge and surrounding area. An initial
desktop review for potential Species at Risk (SAR) was conducted. The MNRF online NHIC map was
consulted to identify the SAR likely to be present in area where the bridge is located. The Green Arrow Arum
(Peltandra virginica) is the only species reported in the NHIC database. The MNRF was contacted to obtained
additional records of SAR in the area, nine (9) additional records of SAR were provided. See correspondence
in Appendix D.
A review of Fish and Mussel Species at Risk Distribution Map available throughout the Department of
Fisheries and Oceans Canada revealed three aquatic Species at Risk: Pugnose Shiner (Notropis anogenus)
– Endangered, Grass Pickerel (Esox americanus vermiculatus) – Special Concern and Bridle Shiner (Villosa
iris) – Special Concern. See attached map in Appendix E.
A summary of SAR identified in the area is provided on the following table:
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Table 2: Summary of Natural Environment Site Investigations in the Study Area
Common
Name

Scientific
Name

Federal
Status

Provincial
Status

Probability of
Occurrence

Rationale

Barn

Hirundo

Threatened

Threatened

Low

Exclusionary netting established prior to

Swallow

rustica

Eastern

Sturnella

Meadowlark

magna

Bobolink

Dolichonyx

Birds

breeding season
Threatened

Threatened

Low

Habitat not suitable in work area

Threatened

Threatened

Low

Habitat not suitable in work area

Low

Habitat not suitable in work area

Low

Habitat not suitable in work area

oryzivorus

Herpetofauna
Eastern

Sternotherus

Special

Special

Musk Turtle

odoratus

Concern

Concern

Northern

Graptemys

Special

Special

geographica

Concern

Concern

American

Anguilla

No Status

Endangered

Low

Habitat not suitable in work area

Eel

rostrata

Pugnose

Notropis

Endangered

Threatened

Low

Habitat not suitable in work area

Shiner

anogenus

Grass

Esox

Special

Special

Low

Habitat not suitable in work area

Pickerel

americanus

Concern

Concern

Special

Special

Low

Habitat not suitable in work area

bifrenatus

Concern

Concern

Danaus

Special

Special

Low

Habitat not suitable in work area

plexippus

Concern

Concern

Map Turtle

Fish

vermiculatus
Bridle
Shiner

Notropis

Insects
Monarch

A description of the identified Species-at-Risk is provided in the following paragraphs.
Barn Swallow
The natural habitat of Barn Swallow includes caves, holes, crevices and
ledges in cliff faces but anthropogenic features are often used in farmlands,
rural, suburban areas, and villages where they build the nest around many
kinds of structures, especially barns and other farm outbuildings, under
bridges, wharves, boat-houses, and culverts (COSEWIC, 2011a).
No Barn Swallows and/or nests or signs of past nesting were observed within the area to be impacted by the
replacement work. Netting of the bridge was carried out before the nesting season to prevent birds from
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nesting. This species can be nesting in buildings within the residential lots or trees that meet its habitat
requirements. Impact to Barn Swallows or their nest are not expected.
Bobolink
Habitat for bobolink includes hayfields, pastures, fallow or abandoned fields,
meadows, and tall grass prairie remnants. Typically, these habitat features
require moderate dense grass with some forbs and a moderate amount of
vegetative litter (COSEWIC, 2010). The MNRF also report that the Bobolink
prefer large fields (>10 hectares) over smaller fields, and avoid grassland
located near forested edge. Desirable habitat features occur within actively
managed hayfields and lightly used pastures.
Habitat considered suitable for Bobolink is not found in the area around the bridge or adjacent lands. No
potential impacts to Bobolink or its habitat are expected.
Eastern Meadowlark
Eastern Meadowlarks breed primarily in moderately tall grasslands, such as
pastures and hayfields, but are also found in alfalfa fields, weedy borders of
croplands, roadsides, young orchards, golf courses, restored surface mines,
grain fields, airports, shrubby overgrown fields, or other open areas
(COSEWIC, 2011b). Small trees, shrubs or fence posts are used as
elevated song perches.
Habitat considered suitable for the Eastern Meadowlark is not found in the
area around the bridge or adjacent lands. No potential impacts to the Eastern Meadowlark or its habitat are
expected.
Monarch Butterfly
Monarchs use three different types of habitat. Caterpillars feed on milkweed
plants found in meadows and open areas. Adult butterflies are found in
diverse habitat where they feed on nectar from a variety of wildflowers.
Roadsides are important habitat for breeding Monarchs, as roadside verges
are periodically disturbed thus allowing milkweeds to grow. Threats in
roadside habitats include adult mortality from vehicle collisions, loss of food
plants from excessive mowing and herbicides, and exposure to road salt
(COSEWIC, 2016).
Milkweed plants are present around the area. As the adult butterflies are found in diverse habitats, there is
potential for adult butterflies to be disturbed/affected during the construction work. Mitigation measures should
be applied to prevent damage to milkweed plants, caterpillars and adult butterflies found in the vicinity of the
bridge during the replacement work.
Pugnose Shiner
The Pugnose Shiner is known to spawn in densely-vegetated, shallow water
(2 m maximum depth), where the substrate is composed of sand/silt and, to a
lesser degree, gravel. Pugnose Shiner generally spawn at temperatures
between 21°C and 29 °C.Throughout all life stages, Pugnose Shiner prefer
clear heavily-vegetated lakes and embayments. Although the Pugnose Shiner has been recorded in river
systems (e.g. St. Lawrence, Teeswater and Canard rivers), its presence in these systems is restricted to
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areas similar to coastal wetlands and lake systems. Substrates generally associated with the presence of
adults include sand, silt, organic, clay and marl. Pugnose Shiner is associated with filamentous algae,
submergent macrophytes, such as cattail, (Typha spp.), bulrush (Scriptus spp.), and sedge (Carex spp.).
Pugnose Shiner was originally collected in 1935 from the Gananoque River, and the mouth of the Gananoque
River in the St. Lawrence River. Since this original record, Pugnose Shiner has not been collected in the
Gananoque River, and was last recorded at the mouth of the Gananoque River on St. Lawrence River in
1937. However, Pugnose Shiner has been captured both east and west of this original location (DFO, 2010).
The river channel around the bridge is covered with granite rocks, there is not abundant aquatic vegetation in
the area around the bridge that could provide habitat for Pugnose Shiner. In addition, due to the absence of
recent records of this species in the river, and the lack of suitable habitat in the immediate vicinity of the
bridge, Pugnose Shiner are not expected to be present.
American Eel
The American Eel can be found in both salt and fresh water. The American
Eel uses a broad diversity of habitats during its growth period. During their
oceanic migrations, eels occupy saltwater, and in their continental phase,
they use all salinity zones. In their continental growth phase, marine habitat
use appears limited to shallow, protected waters. Growing eels are primary
benthic, inhabiting areas with a variety of substrates (rock, sand and mud), bottom and woody debris, and
submerged vegetation for protection and cover. Vegetation (e.g., eel grass) and interstitial spaces consisting
of rock piles, logs and other complex structures are important to eels as cover, particularly during daylight
hours. Tributary waters of high quality are considered an important component of eel habitat.
Obstacles such as dams and hydro-electric facilities constrain habitat available for eels. These structures
serve as barriers to upstream migration that limit access to rearing habitats, cause mortality to mature eels
during their downstream migration, limit access to tributary headwater streams and increase the risk of
mortality as a result of delayed passage and increase density at the foot of the dams (COSEWIC, 2006).
The Gananoque River is controlled over its length by dams that control the seasonal flow or direct the river to
generate hydro-electric power. The man-made structures located along the river and the water quality (high
phosphorus) can be factors contributing in the presence of the American eel in the area around the bridge.
Impacts to American Eel are not expected.
Eastern Musk Turtle
The Eastern Musk Turtle is a highly aquatic species inhabiting littoral
zones of waterways such as rivers, lakes, bays, streams, ponds,
canals, and swamps with slow to no current and soft bottoms. During
the active season, Eastern Musk Turtle prefer shallow water (approx.
2 m) with abundant floating and submergent vegetation. Individuals
are most often found close to the shore and usually do not venture
onto land except to nest or to access adjacent wetlands. Nest sites
are generally located 3 to 11 m from shore and eggs area laid in
shallow excavations in sand, at the base of dune grasses, decaying
vegetable matter, rotting wood, and in the walls of Muskrat or Beaver lodges (COSEWIC, 2012).
Suitable habitat for Eastern Musk Turtle is not found in the area potentially to be impacted by the replacement
work. No turtles or evidence of past nests were observed around the bridge. No impacts to the Eastern Musk
Turtle are expected.

Hudson Bridge Replacement
Town of Gananoque

Page |9

Northern Map Turtle
The Northern Map Turtle is predominantly aquatic with limited use of
terrestrial habitat for nesting and basking. Norther Map Turtle prefers
shallow waters near shore. Individuals of this species area sensitive
to shoreline development and other activities that alter shoreline
habitats. The turtles lay eggs near water, where the vegetation
density and slope are low, and the substrate is most commonly composed of gravel and sand with large
component of organic matter and clay. Northern Map Turtles prefer to nest in open locations with dry sand
and receiving full sun (Environment Canada, 2016).
Water control structures along the Gananoque River can affect the presence of this species, as well as the
presence of suitable habitat for nesting. Suitable habitat for nesting is not present around the bridge. No
impacts to Northern Map Turtles area expected during the replacement work.
Grass Pickerel
The Grass Pickerel is a warmwater fish found in shallow bays
and small streams with a concentration in the tributaries to Lake
Ontario and the St. Lawrence River from Brockville to
Gananoque. Grass Pickerel prefer habitat is water of neutral or
slightly basic nature, clear to tea coloured, with very slow to no
flow, generally shallower than 2 m, with abundant to dense
submerged, floating and emergent aquatic vegetation. Its main spawning period is in the early spring when
the water is plentiful and new growth of vegetation has started. It shares habitat with other warmwater species
such as suckers, catfishes, sunfishes, pikes, and minnows (COSEWIC, 2005).
Habitat for Grass Pickerel is not found around the bridge. While there is potential for the species to be present
in the river where adequate conditions are present, most of this suitable habitat occurs upstream from the
bridge site. No impacts to this species are expected from the type of work being undertaken as part of the
bridge replacement.
Bridle Shiner
The Bridle Shiner is a warmwater fish that is found in quite areas of
streams and occasionally in lakes. It prefers colourless or moderately
stained water and avoids turbid areas. The Bridle Shiner is associated
with submerged, floating, or emergent aquatic macrophytes having
little affinity for particular substrates, as it uses organic detritus, clay,
silt, gravel, rubble, and rock habitats. The breeding season ranges
from May to mid-July with spawning occurring in water between 17°C and 22°C. Eggs are broadcast on
vegetation and no parental care is provided. Threats to this species include increased turbidity, loss of
suitable aquatic vegetation, urbanization, agricultural development, channelization, pesticides, high nutrient
loads, severed sedimentation and eutrophication, exotic species, baitfish harvesting, and climate change
(COSEWIC, 2013).
Presence of emergent aquatic macrophytes around the bridge may provide habitat for Bridle Shiner; however,
the habitat quality in the vicinity of the bridge is considered marginal and no impacts are expected to this
species from the type of work involved in the bridge replacement.
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Recommended Mitigation Measures

Species listed as endangered or threatened on the Species at Risk in Ontario (SARO) List are protected
under the Endangered Species Act, 2007 (ESA). It is recommended that all best practice tools and
techniques be implemented during the construction phase of the replacement of the bridge. These include,
but are not limited to, maintaining timing windows for work with the potential to disturb habitats, spill
procedures, dewatering and construction techniques (such as reducing bank erosion and water contamination
via approved methods).
It is recommended that prior and during the construction of the project a qualified biologist undertake routine
inspections to ensure work is carried out in a manner that is consistent with the regulations of the ESA and to
confirm that best practices are applied to ensure species are not harmed by equipment or workers activities.
A summary of the applicable work windows is provided below:
Table 3: Summary of Work Windows Applicable to the Study Area
Month

Breeding birds

Turtles/ amphibians

January

Fish (in-water work)
January 1

February
March
April

April 1

May

May 15
June 30

June
July
August

August 31

August 15

September
October
November
December
Restrictions on certain construction activities apply during this period
MNRF timing window guidelines to restrict in-water work (MNRF, 2019)
A person(s) should ensure their proposed activities will not adversely affect a Species at Risk or its habitat
protected under the ESA. Since there is potential for Species at Risk to be present, the following
recommendations should be considered as they will help avoid adverse impacts:
Birds
Workers must be vigilant and check work areas for the presence of breeding SAR birds and nests containing
eggs and/or young. If breeding birds and/or nests are encountered, work should not continue in the location
of the nest until August 31st (or as soon as it has been determined that that the young have left the nest).
Breeding bird season is from April 1st to August 31st. Therefore, activities which may cause adverse impacts
to a species or habitat should commence after August 31st whenever possible.
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Vegetation clearing is recommended to take place before May 1st or after August 31st to avoid contravention
of the Migratory Bird Convention Act, 1994 unless it can be confirmed that there are no nesting birds in the
area to be cleared.
Turtles and Snakes
Workers must be vigilant and check work areas for the presence of turtles and snakes. If turtles or snakes are
encountered, whenever possible, work should be temporarily suspended until the animal is out of harm’s way.
Workers should report any turtle observations immediately (including photographs and coordinates) to the
Ministry of the Environment, Conservation and Parks (MECP), Species at Risk Branch. The turtle nesting
season extends from May 15th to Aug 15th. Therefore, activities which may cause adverse impacts to a
species or habitat (e.g. use of heavy equipment) should commence after Aug 15th.
Amphibians
When SAR amphibians are found on a construction site, proper handling, translocation and reporting
protocols should be followed. On-site temporary measures for bridge projects that occur within, or adjacent to
amphibian and reptile habitat help to avoid harming or killing individuals. Best management practice for
temporary measure includes installation of exclusion fencing between the project work area and the SAR
habitat.
Fish
Erosion and sediment control measures should be implemented to protect fish and fish habitat, including
aquatic species and risk. The measures should be maintained until all disturbed ground has been
permanently stabilized, suspended sediment has resettled to bed of the waterbody or settling basin and runoff
water is clear. Measures to be applied include:
◼

Installation of effective erosion and sediment control measures before starting work to prevent
sediment from entering the waterbody.

◼

Measures for managing water flowing onto the site, as well as water being pumped/diverted from the
site such that sediment is filtered out prior to water entering a waterbody. For example,
pumping/diversion of water to a vegetated area, construction of a settling basin or other filtration
system.

◼

Site isolation measures (e.g., silt boom or silt curtain) for containing suspended sediment where inwater work is required.

◼

Offsite refuelling of construction vehicles and equipment.

◼

Measures for containing and stabilizing waste material (e.g., dredging spoils, construction waste and
materials, commercial logging waste, uprooted or cut aquatic plants, accumulated debris) above the
high-water of nearby waterbodies to prevent re-entry.

◼

Regular inspection and maintenance of erosion and sediment control measures and structures during
the construction period.

◼

Removal of non-biodegradable erosion and sediment control materials once site is stabilized.

Hudson Bridge Replacement
Town of Gananoque
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7. Conclusions
In summary, the following conclusions can be made:
◼

The Gananoque River in the vicinity of the bridge is approximately 35 m in width and follows a
straight course running perpendicular to the bridge crossing.

◼

The bridge will be replaced with a pre-engineered modular bridge, supported on rehabilitated
abutments. Little in-water work is planned and “harmful, alteration, disturbance and destruction
(HADD) of fish habitat is not anticipated.

◼

Naturally occurring vegetation is limited to patches of tree cover adjacent to the bridge abutments and
riverbanks.

◼

Removal of vegetation within the study area can occur between the months of September to April,
which is outside of the typical breeding bird period (April 1st to August 31st) within southern Ontario.

◼

Within the vicinity of the proposed works, the Gananoque River is classified as warmwater. The
restricted activity timing window for the spring spawning period is from January 1st to June 30th.

◼

Potential habitat for 10 SAR species has been identified within the general study area; however, no
impact to SAR species is anticipated provided that the mitigation measures recommended in this
report are implemented for the project.

I trust that this brief report is complete within our terms of reference and sufficient for your present
requirements. Please contact me at your convenience if you have any questions about this report or our
recommendations.

THE GREER GALLOWAY GROUP INC.
CONSULTING ENGINEERS

Yazmin Ramirez Avila, M.Sc.
Biologist

Hudson Bridge Replacement
Town of Gananoque
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Figure 1. Site Location Map
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Detail Design Plans
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Appendix C
Photographs

Hudson Bridge Replacement
Town of Gananoque

Photo 1. View of the north side of the Hudson Bridge and the Gananoque River.

Photo 2. View of the south side of the Hudson Bridge and the Gananoque River.

Page |1
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Town of Gananoque

Photo 3. View of the north-east embankment and adjacent vegetation.

Photo 4. View of the north-west embankment and adjacent area.
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Hudson Bridge Replacement
Town of Gananoque

Photo 5. View of the south-east embankment and adjacent vegetation.

Photo 6. View of the south-west embankment and adjacent area.

Page |3

Hudson Bridge Replacement
Town of Gananoque

Page |4

Photo 7. Looking east the Pratt through truss bridge structure, the one-lane road, and the pedestrian
walkway.

Photo 8. Looking west the bridge.
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Photo 9. View of the east abutment.

Photo 10. View of the west abutment.

Appendix D
MNRF Correspondence

Yazmin Ramirez
From:
Sent:
To:
Cc:
Subject:

McShane, Lisa (MNRF) <lisa.mcshane@ontario.ca>
Friday, March 22, 2019 1:50 PM
Yazmin Ramirez
Dillon, Mary (MNRF)
RE: Request of SAR records

Hello Yazmin,
I did a query for SAR within 500m above and below your specified site.
 barn swallow
 musk turtle
 map turtle
 grass pickerel
 pugnose shiner
 bridle shiner
 American eel
 bobolink
 meadowlark
I hope this helps and is what you were looking for,
Lisa

Lisa McShane |Management Biologist|Kemptville District |Ontario Ministry of Natural Resources and Forestry |
(613) 258-8417| lisa.mcshane@ontario.ca

From: Dillon, Mary (MNRF)
Sent: March 22, 2019 9:19 AM
To: McShane, Lisa (MNRF) <lisa.mcshane@ontario.ca>
Subject: FW: Request of SAR records

Hi Lisa,
Please see below and attached. This is the request I mentioned yesterday. Very sorry for the delay.
Mary
Mary Dillon
District Planner – Kemptville District
Ministry of Natural Resources and Forestry
613-258-8470

From: Warren, Catherine (MNRF)
Sent: March-20-19 11:30 AM
To: Dillon, Mary (MNRF) <Mary.Dillon@ontario.ca>
1

Cc: Prell, Phillip (MMAH) <Phillip.Prell@ontario.ca>
Subject: FW: Request of SAR records

Hi Mary,
Attached and below is an information request for the Gananoque area. I’m not sure if you’ll be able to
get to it by the end of the month or if this will be sent on to MECP.
Phil—Thanks for passing this on to us!
All the best,
Catherine
From: Prell, Phillip (MMAH)
Sent: March 20, 2019 11:18 AM
To: Warren, Catherine (MNRF) <Catherine.Warren@ontario.ca>
Subject: FW: Request of SAR records

Hey Catherine,
It was nice to speak to you last week! I hope all continues to go well and spring in Peterborough is
quite lovely! Kingston is starting to actually get a reasonable amount of sunlight so that is exciting!
Attached is a SAR screening request that was forwarded to me. I am unsure of what to do with it due
to the shuffle with MNRF and MOECP.
Hope you and Liz and the rest of the staff are enjoying the first day of Spring!
-Phil
From: Yazmin Ramirez <yramirez@greergalloway.com>
Sent: March-20-19 10:06 AM
To: Prell, Phillip (MMAH) <Phillip.Prell@ontario.ca>
Subject: Request of SAR records
Good morning Phil,
There is a project for the rehabilitation of a bridge in the Gananoque area. I have reviewed the natural heritage map tool
for SAR records. I am looking for additional records of species at risk in the area where the project will take place. I
would appreciate if you provide a copy of reports or SAR records for this area.
I am attaching a map showing the location of the bridge. The coordinates where the bridge is located are: 18T 406916 E,
490927272 N.
Thank you in advance.
If you require additional information, please contact me.
Sincerely,

2

Yazmin Ramirez

1620 Wallbridge Loyalist Road, Belleville ON K8N 4Z5
Tel: (613) 966-3068; Fax: (613) 966-3087
Web Site: www.greergalloway.com
E-Mail: yramirez@greergalloway.com

3

Appendix E
Aquatic Species at Risk Map

Aquatic Species at Risk Report

!

One or more aquatic species listed under the
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found) within the coloured areas.
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If you encounter an aquatic species at risk in an area that is not currently mapped, please notify your regional Fisheries Protection Program office to ensure that you
are compliant with the Species at Risk Act.
The official source of information for species at risk is the Species at Risk Public Registry www.sararegistry.gc.ca
To protect fish and fish habitat, including aquatic species at risk, their residences, and their critical habitat, efforts should be made to avoid, mitigate and/or offset harm.
Following the measures to avoid harm will help you comply with the Fisheries Act and the Species at Risk Act.

Critical habitat for these species is found within the outlined area
Critical habitat is identified in recovery strategies or action plans for species listed under Schedule 1 of the Species at Risk Act as extirpated,
endangered or threatened.
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Pugnose Shiner
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St. Lawrence River/Fleuve Saint-Laurent
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Bridle Shiner
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