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Section 1: Introduction and Background
1.1 Executive Summary
The City of Thunder Bay has a longstanding history of urban forest development and protection for the
community. The excellent document, prepared by Forestry Section staff in 2009, titled “Phase 1: History of
Current Status of Thunder Bay’s Urban Forest Program” provides historical accounts of both Port Arthur and
Fort William greening their communities, including a large-scale tree planting project of 100 Gilead Poplars at
Waverly Park. In 1935, the Fort William Parks Board carried out pruning projects in Vickers and Dease Parks.
It is noteworthy that the urban forest has played an important part in Thunder Bay’s history. Despite its long
history, only 1 percent of City trees exceeds 90 DBH (diameter at breast height). Maintaining large-stature
trees is critical to community attractiveness, as well as providing a high degree of environmental benefits.
Thunder Bay’s rich history of urban forestry, combined with the dedication of City forestry staff and community
members, has laid the foundation for developing a comprehensive, efficient, and effective urban forestry
program. One of the key challenges faced is the transition from largely reactive to proactive management.
Moving to proactive urban forestry is very important for Thunder Bay to ensure long-term goals including costefficiencies are met, rather than reacting to immediate, costly demands for non-priority work. Though public
response at the onset may pose some challenges, enhanced community satisfaction will come when longterm goals are the focus, supported by Council and City staff.
This plan provides the following goals and objectives:
A vision for Thunder Bay’s urban forest, developed with community input and support
Recommendations for strategies to deal with urban forest management issues, with costs as
applicable
Comprehensive review of the current urban forest program including resources, priorities, successes,
service gaps, and capital program
Establishment of short- (5-year), medium- (10-year), and long-term (20-year) strategic management
objectives
A seven-year urban forest management work program for 2012–2018 (referred to as the Municipal
Forest Action Plan).
Thunder Bay has been proactive in strategically planning to improve the community on a number of fronts.
Great strides have been made over the past few years by dedicated staff and key stakeholders. An impressive
array of plans prepared by City staff and affiliated organizations shows strong, interconnected support for the
value of trees to the community. The following documents provide solid foundations upon which Thunder Bay
can continue to improve the City by enhancing the urban forest.
City of Thunder Bay Official Plan (under review)
o Acknowledges the significant contribution of urban trees and forests to the quality of the
urban environment.
2011-2014 City of Thunder Bay Strategic Plan
o Promotes creating a more sustainable community environment through the completion
and implementation of an Urban Forest Management Plan, which will preserve, enhance
and expand the City's public forest resources.
Zoning By-law
o Sets out stringent requirements for landscape buffering on lands to be developed.
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EarthWise
Community Environmental Action Plan (2008)
o Advocate for the preparation of an urban forestry master plan, better inventory system,
increasing green space (including the planting of more trees), and maintaining biodiversity.
Renew Thunder Bay (2009)
o Advocates for urban reforestation as part of a five-year strategic plan.
Clean, Green and Beautiful Policy
o Promotes creating a cleaner, greener and more beautiful city, through a number of efforts
including the planting of additional trees, protecting biological diversity and streetscaping.
Urban Design Guidelines (under development)
o Recommends increasing canopy cover along roadways in Thunder Bay.
The City’s current urban forestry program budget is $705,003. Slightly over 68 percent of costs is related
to pruning, removals, and planting of trees. The remaining costs are distributed amongst program
administration, inspection, litter and storm cleanup, and other expenses. Comparisons to municipalities
across Canada reveal that Thunder Bay’s urban forestry program is currently funded in the lower range of
per capita budgets.
Thunder Bay’s urban forest provides total annual benefits to the community of $1.6M, or $85 per tree.
The benefit-cost ratio for managing the urban forest exceeds 2:1; for every dollar spent, the community
gets benefits of $2.21 returned. The benefits include stormwater runoff reductions; energy consumption
savings; air quality improvement; carbon dioxide reduction, and aesthetic value increases for properties.
An overview of the benefits is provided in Section 2.2, City of Thunder Bay Benefit-Cost Analysis.

1

Earthwise is a registered trademark of Cambridge and North Dumfries Energy Solution, Inc.
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Key recommendations of the Urban Forest management Plan are summarized as follows:
Table 1. Key Recommendations
Recommendations

Priority

Tree Inventory
Increase diversity of Thunder Bay’s urban forest. Best management principles recommend that no
more than 20 percent of urban forest should be of a single genera; with not more than 10 percent of a
single species.
Trees to be planted under overhead utility lines must be of species whose ultimate height at maturity
does not exceed 6m.
Update the current tree inventory to provide more accurate and useful data upon which to base
planning decisions. Current inventory did not take into account tree risk assessments, which is an
industry standard primary tool for cost-efficient planning of cyclical pruning programs, and of critical
importance to Forestry staff who are tasked with managing public safety.
Update the current tree inventory in advance of establishing a cyclical, or grid pruning program.

High
High

High
High

Invest in tree management software developed specifically for urban forestry management.
Structural pruning of young trees pays off well in the long run, with less costly pruning required, and
less damage due to public property resulting from weak unions. Continue to promote the Citizen
Pruner Program; it is an excellent community program which provides excellent returns.
Continue to invest in extending the health of Thunder Bay’s larger trees by routine pruning and
inspections. Larger trees provide the most benefits to the community, and are the most significant
contributors to the urban canopy cover.
Costs of Managing the City of Thunder Bay’s Urban Forest

High

Systematically track all annual urban forest management costs more accurately

High

Municipal Forestry Management and Administration
Recent/proposed re-organization of staff and tasks will create a more efficient and effective system of
managing forestry activities, and should be adopted
All individuals who perform tree related activities should become Certified Arborists

High

Develop protocol that includes City Forester during construction planning for all City property projects

High

Update tree protection standards and enforce compliance

High

Recognize trees as a vital component of “Green Infrastructure” to be included on all municipal projects

High

High

High

High

Tree Planting
Establish an overall citywide goal for tree canopy cover of 50 percent

High

Develop specific plans for the inclusion of appropriate tree planting on image routes

High

Tree Maintenance
Develop a systematic, regularly scheduled tree maintenance program including cyclical pruning, young
tree train and regular inspections
Establish a cyclical tree pruning program that will create efficiencies and reduce costs associated with
pruning and removals
Ensure newly planted trees are watered regularly
Urban Forest Health
Prepare a detailed emerald ash borer strategy that will prepare Thunder Bay for the arrival of this
devastating insect
Managing Risk
Undertake a systematic tree inventory that includes risk ratings performed by professional, certified
arborists
Urban Forest Management Plan Implementation
Create an annual State of the Urban Forest Report and present it to Council, the City Manager, and
the citizens of Thunder Bay
Annually evaluate the Plan’s implementation progress and adjust accordingly
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The budget impact of Thunder Bay’s proposed Municipal Forestry Action Plan, which is the
implementation phase of the Urban Forest Management Plan, consists of two components. Capital
resources will be needed for short-term projects which will enable the City to move toward a sustainable
long-term urban forestry management program. Capital funding of $60K per year over 7 years is needed
to achieve the efficiencies of a cyclical pruning program. After that period of time, efficiencies will result in
lower operating costs and a healthier urban forest.
Operating budgets are documented separately, as ongoing long-term costs. The progress and
accomplishments that the City Forestry Section has made to date with limited resources has been highly
impressive, including building valuable partnerships with community groups, key stakeholders, and citizen
volunteers. The contributions made by these partnerships are very significant to the City, and should
continue to be valued and supported by the City of Thunder Bay.
Continued support of Thunder Bay’s urban forest is a key factor is delivering the City’s “Clean, Green and
Beautiful” strategy, and is strongly supported by the community. Public response indicates enhancing the
urban forest, particularly in urban areas, key wards and along image routes will improve liveability of the
community and promote tourism.

1.2 Introduction
Thunder Bay is a medium sized city of approximately 109,000 residents, located on the north shore of
Lake Superior. This City is unique in that it is surrounded by forests, which provide important economic
benefits for the City. The urban forest is a major infrastructure asset for the City and a key component of
the City’s commitment to sustainability.
The City occupies an area of 323 square kilometres, of which 129 square kilometres is within the defined
Urban Limit and 22 square kilometres is within the defined Suburban Residential area. The remaining
land is defined as rural and is outside the scope of this project.
Within the Urban Limit, there are 960ha of designated park land, with an additional 29ha in the Suburban
Residential areas. Within the Urban Limit, there are 625km of roads, with another 88km of roads within
the Suburban Residential areas.
Thunder Bay’s Urban Forestry Program is operated through the Parks Division, as part of the Cemeteries,
Forestry and Horticulture Section. The Urban Forestry Program in Thunder Bay has done remarkable
work in developing several valuable components of effective urban forestry programs. Some highlights
are:
2009 Urban Forest Canopy Cover Study
History of the Current Urban Forest Program, “Urban Forest Master Plan: Phase 1”
Development of important public outreach programs such as Citizen Pruners, Tree Stewardship
Program, and the Commemorative Tree and Bench Program
Collegial alliances with municipal departments, utilities and community groups
The City is now wisely planning to move from largely reactive urban forest management, with the goals of
achieving efficiencies, enhance public safety, and improve customer satisfaction.
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1.3 Vision and Guiding Principles
The City of Thunder Bay’s Urban Forest Management Plan (UFMP) is intended to be an allencompassing, living document that influences all levels of urban forestry management from
administration to daily operation. It will provide Parks with short- and long-term visions and identify
strategic actions to attain these goals. The UFMP is a key document to develop a more efficient and
effective program, resulting not only in a more sustainable urban forest, but a healthier, more livable city.
The recommended vision for Thunder Bay’s Urban Forestry Program is:
“The City of Thunder Bay will have a sustainable, safe, healthy, and
diverse urban forest that optimizes public and environmental benefits.”
This vision was developed by synthesizing input received from the community, including the public and
key internal and external stakeholders during the consultation process. Appendix A provides public
survey results, including those received through the City website, as well as provided at the public open
house on September 20, 2011. It is noteworthy that this public open house drew over 50 attendees, an
unusually large turnout for Thunder Bay, exceeding even the turnout for the City Strategic Plan. It is well
apparent that the urban forest is a very important issue for citizens of Thunder Bay.
A second survey was developed for key internal and external stakeholders, and was provided at meetings
on May 5 and 6, 2011, where information regarding the community vision of Thunder Bay’s urban forest
was discussed.
To accomplish this vision, the utilization and co-operation of professionally trained urban forestry staff,
appropriate municipal legislation, Council support, efficient management of City resources, and public
education and support is critical. To date, few Canadian municipalities have undertaken such a
comprehensive plan, positioning Thunder Bay as a leader in sustainable community planning.
The success of the UFMP will rely heavily on strong community support. The City of Thunder Bay shows
leadership by requesting input to the Plan from community stakeholders, elected officials, City staff, and
citizens. As with any large-scale vision, a plan must be built upon the foundation of strong community
support in order to be effective. Ongoing guidance in implementation will be received through various
focus groups and advisory committees comprised of urban forest specialists, technicians, planners,
community members, contractors, developers, and academia among others.
Thunder Bay identified a framework for developing the UFMP. The UFMP involves three main phases.
Phase I includes a document that Thunder Bay developed which identified the present status of urban
forestry in Thunder Bay. This document, along with discussions and review of information provided, was
used as a foundation for much of the background information in the Urban Forestry Management Plan.
Phase II encapsulates community input from various meetings and surveys, and develops the vision.
Phase III describes the development of a plan (in response to issues brought up in Phase II) and helps to
define a course of action to meet the goals and objectives.

Urban Forest Management Plan
City of Thunder Bay, Ontario

5

December, 2011
Davey Resource Group

Figure 1, as developed by the City of Thunder Bay Forestry staff, shows the process for developing the
Urban Forest Management Plan.

History of Program &
Current Status Document

Accomplished by
compiling all
information about
present UF program

The Master Plan

What are we?

Strengths & Deficiencies
in Program and Practice

Accomplished by
strong community
support, UF advisory
committees and
focus groups

What do we want to be?

Management Plan Objectives and Strategies
Create operational strategies
Includes an implementation plan

Accomplished by proposing
solutions to deficiencies
(from Phase II), input from
other UFMP’s/publications,
in conjunction with:
Inventory, Canopy Cover
study, UFORE, UGM, etc.

How do we get there?

Figure 1. Process for Developing the Urban Forest Management Plan
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1.4 Thunder Bay’s Urban Forest History
Much work was done by the City of Thunder Bay Forestry staff to research and document the long history
of urban forestry in the City. The following is a brief synopsis of the 2009 document, History and Current
Status of Thunder Bay’s Urban Forest Program.
The City of Thunder Bay was incorporated in 1970 through the merger of two adjacent towns—Port
Arthur and Fort William, and the townships of Neebing and McIntyre. There were numerous historical
accounts of both Port Arthur and Fort William greening their communities with trees even as early as the
late 19th century, although the term urban forestry had yet to be defined. In 1886, records indicated that a
large-scale tree planting project involved the planting of 100 Gilead Poplars at Waverly Park. In 1935, the
Fort William Parks Board carried out pruning projects in Vickers and Dease Parks, to give each species
the necessary amount of growing space. Although historical records like these are sparse over the past
130 years, it was apparent that the urban forest played an important part in Thunder Bay’s history.
In the latter half of the 20th century, tree planting projects on boulevards and City parks frequently took
place, but there was no long-term vision guiding these initiatives. Like most mid-sized Canadian cities in
that time, few resources were devoted to wide-scale urban forest planning. As a result, the City’s urban
forest was in direct need of management that included effective and consistent tree planting,
maintenance of maturing trees, and removals of over-mature and hazardous ones.
In 1995, the City of Thunder Bay began employing consistent services of a local consulting forester to
provide direction to operations staff and management in how to properly manage this resource. The
consultant identified barriers that would need confronting if a healthy and sustainable urban forest were to
be attained. The greatest barrier was a poor public opinion of trees in the City. In addition, the City’s
media rarely covered urban forest issues and, when it did, it was poorly portrayed.
The consultant began the process of educating people about the benefits of trees, using every
opportunity, and a variety of methods, to help change the negative public perception. An emphasis was
placed on building relationships with different sectors, increasing interdepartmental ties, strengthening
media partnerships, and educating City Council and Administration. Part of the process of connecting with
the community came through the launch of an Urban Forestry Advisory Committee in 1996. This
committee, through frequent meetings, helped provide extra guidance for the Forester and Parks Division.
In 2000, a community tree advocacy group was launched called Trees Thunder Bay (TTB). Within a few
years, and with over 2,000 supporting members on paper, TTB was successful in drumming up support
for urban trees. They created a more positive profile for urban forestry in the eyes of the public and City
Council. Also at this time, the first statement regarding the management of the urban forests was added
to the City’s Official Plan; a guiding document that acknowledged the need for deliberate management of
the City’s green infrastructure.
Now that trees had gained a greater profile, funding was allocated to complete the City’s first street tree
inventory. The inventory management system, designed by the University of Toronto, was carried out
from 1999 to 2001. The inventory revealed that there were 20,000 boulevard trees and 10,000 available
planting spots, which caught the attention of Council.
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In the spring of 2001, the consultant was hired full-time as the City Forester. In the fall of the same year,
however, a significant turning point arrived for urban forestry in Thunder Bay. The Forester position which
was created only months before was in jeopardy of being eliminated, due to budget considerations.
Through an uproar of community concern, the public rallied in support of keeping the City Forester
position. It then became clear that the public understood the need to have trees professionally managed.
The City Forester continued to develop allies, knowing this would be extremely valuable in her role to
educate the general community and to protect and sustain the urban forest. In 2001, the City Forester
was asked to serve as the Parks representative on the Public Utilities Coordinating Committee to ensure
that tree concerns were addressed in the same manner as other public infrastructure. Thunder Bay Hydro
became a stronger partner by working closely with the City Forester and ultimately hiring a utility arborist
service to properly prune trees in proximity to hydro wires.
Communication was strengthened with the Environment Division which received a capital budget to
provide vapo-rooter service to a limited number of homeowners who were experiencing root and sewer
conflicts. This enabled the Division to minimize damage to trees during sewer maintenance. In addition,
relations were fortified with City Engineer inspectors and construction contractors which helped to ensure
trees were protected during municipal construction projects.
Although advances were being made in the development of a healthy urban forest program, many
challenges were still being faced. Even though an agreement was in place for the Environment Division to
notify the City Forester of trees in conflict with water lines, trees were regularly being removed as the
solution to conflicts without repairs being conducted to the sewer. In 2003, Council placed a moratorium
on the removal of trees so that removals were the last option, not the first option. The sewer had to be
repaired first, and alternative options to tree removal be investigated as a last resort. Through this
process, options such as hydro-vacs, vapo-rooting, pipe liners, and rerouting water lines were then
implemented whenever possible to prevent unnecessary removal of trees.
To help establish a greater awareness of the value of trees, a two for one tree commitment was put in
place by the City Manager in 2002. This commitment made it mandatory that every tree that was removed
by Transportation and Works had to be replaced on a two for one basis. This commitment raised the
profile of urban trees as a component of municipal infrastructure and quickly led to preserving and
protecting trees in the planning, repair, and construction of roads and utilities.
In 2005, a Public Tree By-law was implemented to authorize and regulate the planting, care,
maintenance, protection, preservation, and removal of public trees on municipal property, and to ensure
the sustainability of the urban forest at various sites in the City of Thunder Bay. At this time, a dedicated
urban forestry webpage was added to City’s website, which also helped the public understand the new
Tree By-law and the need to protect this green infrastructure.
The creation of the Tree Stewardship Program (TSP) helped to advance urban forest education and
sustainability in the City. The TSP, which was conceived by Trees Thunder Bay and developed by the
Parks Division, provided an accelerated tree planting program at a subsidized rate to home and business
owners. By means of a Green Streets Canada Award in 2006, the first TSP coordinator was hired to
establish the program.
Through the years, the urban forestry program continues to address the issues that challenge urban
forest sustainability. Although reactive management and other obstacles still remain, there have been
great advancements in changing the community paradigm and developing solid foundation upon which an
urban forest master plan can be built. Through the UFMP and in conjunction with the public, other City
departments and stakeholders and media support, the urban forest will continue to provide great benefits
to enhance the economic, environmental, and livability of Thunder Bay’s community.
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Section 2: 2011 State of Thunder Bay’s Urban
Forest
2.1 Historical Documents Developed
Examination of historical documents provided valuable insight leading to detailed analysis of the current
state of the urban forestry program. In brief, documents examined included, but are not limited to:
2000-2001 street tree inventory (with updates)
2009 Thunder Bay Urban Forest Canopy Cover Project
Trowbridge Forest Stewardship Plan
Various City park landscape plans
City guidelines and specifications
Urban Forestry programs including community partnerships
®

Official City Plan, Strategic Plan, EarthWise Community Environmental Action Plan (2008), ReNew Thunder Bay Plan and Corporate Report
GIS layers and aerial photos
Major components are discussed in detail as follows:

2.2 Current Tree Inventory Composition
Thunder Bay’s urban forest is a complex
system of trees influenced by the urban
environment.
Understanding
this
interrelationship is critical to optimal decisionmaking about tree maintenance and planting
activities.
The City’s tree inventory was performed by City
staff in 2000/2001 to gather accurate
information about the location, species, size,
condition of the tree population, and to catalog
other site information such as conflicts with
utilities.
The inventory included 18,270 sites. The sites
collected included only trees (no shrubs, or
Silver maple trees along Riverview Drive are examples
stumps) located in areas maintained by the City
of street trees that are included in the tree inventory.
including street right-of-ways (ROWs) and
some park boundaries. Plantable site information is available, but is not included in this analysis. A map
of inventoried trees, which focuses on the urban limits of the City is shown in Map 1. The inventory
continues to be a work-in-progress with additional data being added as funding is made available to hire
an intern plus seasonal help such as summer students to collect further data, specifically park tree data.
The tree inventory data was analyzed to assess the structure of Thunder Bay’s managed tree population.
The tree species present, size ranges, and their conditions tell much about an urban forest’s composition,
distribution, and health. Inventory frequency reports can be found in Appendix B.
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Map 1. Inventoried Trees Within Thunder Bay’s Urban Limits
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2.2.1 Genus and Species Distributions
Genus and species compositions are the percentages of tree genera and tree species in relation to all
inventoried trees. Genus and species distributions are important parameters for managing urban forest
sustainability and the tree population’s ability to respond to threats from invasive pests and diseases.
The inventory of Thunder Bay’s urban forest found 64 species representing 29 genera. Figure 2 shows
that Fraxinus (ash) and Acer (maple) were the dominant genera, with 5,243 ash and 4,361 maples.
Table 2 shows that of the top 10 occurring species, 2 are ash and 2 are maples. Fraxinus pennsylvanica
(green ash) and Acer sacharinum (silver maple) represented 26 percent and 18 percent of the Citymanaged tree population, respectively. Green ash and silver maple both exceeded the commonly
accepted urban forestry principle that no one species should represent more than 10 percent of the total
tree population and no single genus should represent more than 20 percent of the total tree population.
Fraxinus sp. is particularly noteworthy as the City faces significant potential threat from emerald ash borer
(EAB), an invasive pest which is currently sweeping across northern U.S. and Ontario. Devastating losses
of ash trees result, significantly impacting communities and resulting in millions of dollars in tree removals.
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Figure 2. Distribution by Genus
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Table 2. Top 10 Species Populations
Scientific Name
Fraxinus pennsylvanica
Acer saccharinum
Tilia americana
Betula papyrifera
Tilia species
Picea glauca
Malus 'hybrid (Spring Snow' or
'Pink Spire')
Fraxinus nigra
Acer negundo 'Baron'
Ulmus americana

Percentage of
Street Trees

Common Name

Number

green ash

4,661

26%

silver maple

3,245

18%

American basswood

1,440

8%

paper birch

1,406

8%

linden

1,197

7%

white spruce

772

4%

crabapple

732

4%

black ash

537

3%

Manitoba maple

502

3%

American elm

383

2%

14,875

81%

Total

Issues
More diversity required. High percentage of some tree species may predispose the urban forest
to potential losses should exotic pests be introduced to the area. Twenty-six percent of Thunder
Bay’s urban forest is comprised of Fraxinus pennsylvanica, with another 3 percent as Fraxinus
nigra. Eighteen percent is Acer saccharinum, and a further 3 percent is Acer negundo.
Large trees are planted under overhead utilities resulting in interference and costly pruning.
Recommendations
1. Increase diversity of Thunder Bay’s urban forest. Best management principles recommend that
no more than 20 percent of urban forest should be of a single genera; with not more than 10
percent of a single species. That being said, Thunder Bay faces some challenges with increasing
diversity, due to its severe climate. Tree species tables, recommended for Thunder Bay’s climate,
includes both tried and true species, and options to experiment with planting in protected areas
are included in Tables 11-17.
2. Trees to be planted under overhead utility lines must be of species whose ultimate height at
maturity does not exceed 6m.
3. Maples should be planted only when historic character warrants it, until the genus and species
distribution adjusts through the planting of other species as a part of an improved planting
program. Ash should not be planted at all until the threat of EAB has passed.
4. City staff should regularly check the status of tree trials conducted by the Western Nursery
Growers Group for new introductions that show good hardiness. http://www.prairietrees.ca/, and
current information re: invasive species updates.
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2.2.2 Tree Condition
Generally, tree condition is assessed by analyzing the percentages of excellent, very good, good, fair,
poor, critical, and dead trees. Condition is important to tree management because it provides information
that helps determine the general health of the population, anticipate maintenance needs, and estimate
associated tree care costs.
Thunder Bay’s tree condition was rated based on a modified version of the International Society of
Arboriculture’s (ISA) tree condition rating system which ranges from excellent to dead conditions. City
Forestry staff have correctly indicated that the 2000-2001 inventory no longer provides accurate
assessments of tree conditions. It is important to note that inventories represent a “snapshot” in time, and
an older inventory such as Thunder Bay’s will no longer accurately reflect current conditions. Also tree
condition data gathered in 2000-2001 may be questionable due to collection methodology. As an
example, 85 percent of Thunder Bay’s trees were considered to be in good condition in the inventory;
however, it is apparent that the percentage of trees rated in good condition has since declined
significantly. There were 1,359 (7 percent) trees rated in fair condition and less than 1 percent of trees
were rated in poor or worse condition. There were 39 trees found to be in excellent condition.
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80.0%
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Figure 3. Thunder Bay’s Tree Condition
Occurrence
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Issue
Existing tree condition data in the inventory has been found to be inaccurate.
Recommendations
5. Update the current tree inventory to provide more accurate and useful data upon which to base
planning decisions. Current inventory did not take into account tree risk assessments, which is an
industry standard primary tool for cost-efficient planning of cyclical pruning programs, and of
critical importance to Forestry staff who are tasked with managing public safety. A numerical risk
rating system will provide clear direction for assigning work priority. A dynamic inventory system
that can be updated periodically as trees are re-inspected is a very strong and important tool for
recording pest incidence and referencing past threats, as well as planning for future pest threats
such as EAB.
6. Update the current tree inventory in advance of establishing a cyclical, or grid pruning program.
Tree inventories could be phased to align with City budget process, e.g., street tree inventory of
approximately 20,000 trees could be phased over 2 or 3 years.
7. Invest in tree management software developed specifically for urban forestry management.
Consider software that allows public calls to be tracked, and work order generated automatically,
as well as report capability to assist with prioritization of work.
8. Structural pruning of young trees pays off well in the long run, with less costly pruning required,
and less damage due to public property resulting from weak unions. Continue to promote the
Citizen Pruner Program; it is an excellent community program which provides excellent returns.
9. Tree inventories should be updated at intervals of not more than 10 years, to capture changes
in tree structure, health and potential issues.
10. Ensure inventory is updated as removals occur to provide ease of preparation of tender
documentation for contractors for stump removals.
11. The small percentage of trees found in poor or dead condition indicates that Thunder Bay has
done a good job addressing trees when considered hazardous and in need of immediate pruning
or removal. The City should continue to improve its population’s tree condition by correcting all
trees with serious structural deficiencies that pose risk, and those trees showing very poor health,
through appropriate tree maintenance activities and by removing and replacing all poor and dead
trees.
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2.2.3 Size Class Distribution
Size class distribution is the proportion of trees by size, also described as the population’s relative age.
Size class distribution affects the benefits trees provide to the community and the sustainability of the
urban forest. An ideal size class distribution has a higher percentage of young (1 to
15cm DBH) trees with percentages of established, maturing, and mature trees decreasing as the
diameter increases. An ideal tree population distribution provides for an even flow of functional benefits
as well as more predictable tree maintenance expenditures.

Figure 4. Thunder Bay’s Size Class Distribution
Compared to an Ideal Distribution

The two major trends observed were that the majority (33 percent) of Thunder Bay’s inventoried trees are
young (1 to 15cm DBH) and that mature trees (greater than 60cm DBH) only comprised 7 percent of the
inventoried tree population (Figure 4). Thunder Bay’s distribution trends toward the ideal distribution for
planning purposes; however, to optimize the potential benefits the tree population can provide, the urban
forest should have higher percentages of large-stature, mature trees which provide greater environmental
benefits.
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Issue
Thunder Bay’s urban forest has 80 percent trees less than 45cm DBH, and only 1 percent of
trees greater than 90cm DBH.
Recommendations
12. Continue to invest in extending the health of Thunder Bay’s larger trees by routine pruning
and inspections. Larger trees provide the most benefits to the community, and are the most
significant contributors to the urban canopy cover. While some individuals may take the position
that significant pruning of older trees may be unappealing to the eye, the environmental benefits
of older trees still outweigh the aesthetic concerns.
13. The size class distribution of the inventoried tree population illustrates that Thunder Bay has
done a good job planting young trees. However, with only 7 percent mature trees, investment in
larger trees needs to be a priority. The planting of large-stature trees should continue.
14. Continue to update tree species selection lists. As new cultivars are developed or existing
species are identified as tolerant of Thunder Bay’s harsh climate, they should be added to the list.
Alternatively, factors may develop that create the need to remove species that are currently on
the list, such as insect or disease threats. While the list should be used as guidance for what is
acceptable in certain planting situations, there may be good cases made to consider additional
species for use.
15. Select species for future plantings that are tolerant of the Thunder Bay growing environment,
including those that exhibit stronger tolerance for extended dry periods.

2.3 City of Thunder Bay Benefit-Cost Analysis
The Benefit–Cost analysis provides an important tool
for City staff, elected officials, and citizens to make
informed decisions about funding urban forestry.
City trees provide to Thunder Bay a multitude of
environmental benefits. Trees are environmental
assets: they mitigate stormwater runoff, conserve
energy, improve air quality, and reduce carbon dioxide
levels. Appendix H provides a detailed review of urban
tree benefits. They also provide other aesthetic benefits
such as economic, social, psychological, and wildlife
enhancements. The information presented in this
chapter used the City’s tree inventory and the i-Tree
Streets model to assess and quantify the important,
multi-faceted functions of the City tree resource and to
place a dollar value on the annual benefits they provide.
These annual benefits are a “snapshot” of
environmental benefits produced by trees during one
year. i-Tree Streets calculates the benefits produced by
Large-growing street trees like these Fraxinus
the City’s street trees—an accounting based on the
pennsylvanica (green ash) provide many
best available science that provides a platform from
benefits.
which management decisions can be made. A
discussion concerning the methodology used to quantify and price these benefits can be found in
Appendix C.
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2.3.1 Benefits Provided by City of Thunder Bay’s Street Trees
The i-Tree Streets model is considered a high level of data analysis, developed by the United States
Forest Service with partners. The model, which is peer reviewed and highly acclaimed, can be used by
the City of Thunder Bay to make informed decisions surrounding the urban forest. Beyond statistical
calculations of public tree inventory data, i-Tree Streets provides conclusive data and rationale for the
City’s Parks Division to promote its “green infrastructure” management program to elected officials, staff,
allied organizations, and the community the program serves—the citizens of Thunder Bay. The i-Tree
Streets analysis was performed to quantify stormwater mitigation, energy consumption savings,
aesthetics and other public values, air quality improvement, and carbon sequestration. Table 3 presents
the total annual benefits provided by trees that are currently included in Thunder Bay’s tree inventory and
depicts them as a percentage of the total. The benefits are provided by category and include the total
annual benefits. All benefit analysis reports are included in Appendix D.
Attempting to quantify benefits from trees is a progressive step in justifying City resource allocation to the
urban forest. Despite the utility of i-Tree Streets in accomplishing forest benefit modeling, it should be
noted that the i-Tree model used for the City of Thunder Bay may not represent fully the climatic
conditions of this region, including, for example, the temperature moderations due to Lake Superior. The
i-Tree Streets software was developed to model U.S. climate zones and air quality statistics, and is the
only modeling tool available for this purpose. Hence, air quality benefits may also slightly differ from those
values used in the model. Default values for the reference city were converted to Canadian dollars but
unchanged to reflect Thunder Bay’s air quality indices. Potential minor regional variations do not lessen
the value of i-Tree analysis as an excellent source of information for good decision making. The annual
total benefits provided by Thunder Bay’s urban forest, based on existing inventory data is provided both
graphically and in numerical format, as follows:
Table 3. City of Thunder Bay’s Total Annual Benefits by Category
Benefit Category

Benefit
Total ($)

Stormwater

$552,362

$30

36%

Energy

$455,908

$25

29%

Aesthetic/Other

$403,056

$22

26%

$77,383

$4

5%

Air Quality
CO2
Total
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Benefit per
Tree ($)

Percent of
Total Benefits

$67,178

$4

4%

$1,555,887

$85

100%
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Total Annual Urban Forest Benefits
CO2
4%

Air Quality
5%

Stormwater
36%

Aesthetic/Other
26%

Energy
29%
Figure 5. Thunder Bay’s Total Annual Benefit Relative Percentages

2.3.2 Stormwater Runoff Reductions
Trees reduce the volume of stormwater runoff in neighborhoods and ultimately community-wide. This
function and benefit is especially important in developed settings with increased quantities of impervious
surfaces (roads, driveways, homes, parking areas) and in areas in close proximity to surface waters. A
tree’s surface area, particularly leaf and trunk surfaces, intercept and store rainfall. The tree’s root system
absorbs soil infiltration, thereby decreasing runoff. Trees also reduce stormwater runoff by intercepting
raindrops before they hit the ground, thus, reducing soil compaction rates and improving soil absorptive
properties. Additionally, trees intercept suburban contaminants such as oils, solvents, pesticides, and
fertilizers which are often part of stormwater runoff, reducing pollutant discharges into vital waterways.
The City of Thunder Bay street tree resource intercepts 78,606 cubic meters of stormwater annually, for a
savings of $552,362 or $30 per tree. The population of silver maples currently provides the greatest total
benefit accounting for 42 percent ($230,620) of the stormwater management savings. Silver maples also
provide the greatest single tree benefit ($71 per tree).
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2.3.3 Energy Consumption Savings
The energy savings that trees provide can be attributed to climate changes, shading, and wind reduction.
Ambient air is cooled when leaves use solar energy during transpiration. Air movement in an urban
setting is influenced by tree spacing, crown spread, and vertical distribution of leaf area. These key
factors also reduce the amount of radiant energy absorbed by buildings and other hardscapes, cooling
the air during hot summer months and helping to heat during winter. The energy savings are realized by
lower cooling and heating costs.
City trees provide annual electric and natural gas savings equal to 2,383 Megawatt-hours ($175,161) and
319,830. Therms ($280,747), respectively. The City of Thunder Bay saves a total of $455,908 per year
and has an average annual savings of $25 per tree. The population of silver maple currently provides the
greatest total benefit accounting for 30.8 percent ($140,312) of all energy savings. Silver maple also
provides the second greatest single tree benefit ($43), where the top benefit per tree comes from
American elms saving $44 per tree in energy costs.

2.3.4 Aesthetic Value and Other Benefits
It may seem difficult to place a dollar value on the benefits trees provide to the overall ambiance of a
community and the well-being of neighborhood residents and visitors. However, trees provide beauty to
the landscape, privacy to homeowners, and refuge for urban wildlife, and these can be quantified. Studies
support differences in property values reflected by the willingness of buyers to pay for the benefits
associated with trees.
Aesthetic benefits, property value, social benefits, economic benefits, among other non-tangible related
benefits, provide the City of Thunder Bay an estimate of $403,056 annually, for an average of $22 per
tree. The population of silver maples provides the greatest single tree benefit ($49).

2.3.5 Air Quality Improvement
Urban environments benefit greatly from the presence of public trees. Trees release oxygen through
photosynthesis and absorb gaseous pollutants in the form of ozone (O 3) and nitrogen dioxide (NO2).
Ozone reduction is also attributed to the trees’ shading effect on hardscape surfaces, their cooling effect
on ambient air from the transpiration process, and their contribution to reduced emissions from power
generation. Trees intercept volatile organic compounds (VOCs), sulfur dioxide (SO 2), and small
particulate matter (PM10), such as dust, ash, dirt, pollen, and smoke, from the air. Trees also emit air
pollutants called biogenic volatile organic compounds (BVOCs) that contribute to the formation of ozone.
The i-Tree Streets model takes this whole process into account.
Thunder Bay’s inventoried tree resource absorbs and averts 13,525kg of air pollutants annually. The City
experiences net air quality improvement benefits equal to $77,383 per year, averaging $4 per tree. The
population of silver maples currently provides the greatest total air quality benefits accounting for
33 percent ($25,690 annually) of all air quality enhancements. Silver maples also provides the greatest
single tree benefit ($8 per tree).
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2.3.6 Carbon Dioxide Reduction
Carbon dioxide (CO2) is used during a tree’s photosynthesis process to produce the natural building
blocks necessary for tree growth. This process takes carbon dioxide from the atmosphere and holds it as
woody and foliar biomass. This is referred to as carbon sequestration.
Thunder Bay’s City tree resource reduces a net 2,500,540 kg of CO2 per year valued at $67,178 with the
average savings per tree at $4. The population of silver maples currently provides the highest
sequestered CO2 benefit, accounting for 39 percent ($26,437) of the total annual savings and the
greatest single tree benefit at $8 per tree.

2.3.7 Summary of Total Annual Benefits
City of Thunder Bay’s inventoried trees in the urban limits provide $1,555,888 of annual benefits to the
community and its environment. It is expected that the annual benefits may be much higher, however, as
not all City trees are accounted for in the inventory, including natural woodlots. Table 3 shows
environmental services from City trees provide the largest benefit accounting for 74 percent of the total
annual benefits. Environmental benefits include energy savings which account for 29 percent of the total
annual benefits, stormwater mitigation which accounts for 36 percent, air quality improvements which
account for 5 percent, and carbon dioxide reduction which contributes 4 percent of total annual benefits.
Aesthetics, or annual increases in property value, contribute the remaining 26 percent of quantifiable
benefits to the City per year. Leaf surface area, tree population, and canopy cover determine an urban
forest’s ability to produce benefits. The more canopy cover the community has, the more benefits it will
yield.
Large-growing trees consistently supply the most benefits per tree. They intercept large volumes of water,
provide great amounts of shade, and absorb massive amounts of air pollution. Table 4 shows individual
species’ total annual benefit and their average annual benefit per tree. Silver maples provide the greatest
benefit overall and benefit on a per tree basis.
Table 4. City of Thunder Bay’s Total Annual Benefits per Top 10 Species
Species
silver
maple
green ash
paper
birch
harvest
gold linden
American
basswood
American
elm
Manitoba
maple
white
spruce
pink spire
crabapple
black ash
Citywide
Total

CO2

Air Quality

Stormwater

$140,312

$26,437

$25,690

$230,620

$160,477

$583,536

$180

$111,509

$16,090

$18,965

$109,941

$103,139

$359,644

$77

$51,088

$6,266

$9,132

$50,409

$32,375

$149,271

$106

$38,320

$5,045

$6,032

$37,675

$23,560

$110,632

$92

$25,691

$2,989

$3,955

$20,090

$14,025

$66,750

$46

$16,846

$1,737

$2,945

$19,351

$10,755

$51,634

$135

$14,279

$2,341

$2,457

$18,075

$13,284

$50,436

$100

$12,049

$1,060

$1,418

$21,122

$10,505

$46,154

$60

$8,533

$902

$1,337

$3,711

$2,381

$16,864

$23

$3,086

$448

$483

$2,653

$4,933

$11,604

$22

$455,908

$67,178

$77,383

$552,362

$403,056

$1,555,888

$85
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While the i-Tree Streets model provides valuable information about the overall value of tree benefits,
there are also many details that can be learned from analysis of the data and results. Complete analyses
of the i-Tree benefits are included in Appendix D.
A review of this analysis provides the ability to create what-if scenarios and plan for potential responses
to these scenarios. For example, the analysis reveals that silver maple provides average benefits of $180
per tree. This is the highest per tree average of all species and is directly related to the typically large
canopy that mature silver maples provide. Silver maples also provide a total of $230,620 in stormwater
benefits and $140,312 in energy benefits; largely driven by the spreading canopy that intercepts rainfall,
reduces the need for larger stormwater management systems, and cools the surrounding air.
Additionally, silver maples comprise 17.8% of the total inventoried tree population, yet accounts for 37.5%
of the total value of all tree benefits.
These figures place silver maple squarely at the top of the list in terms of being a valuable species for
Thunder Bay in terms of the calculated benefits that it provides. However, many urban foresters agree
that silver maple can be a problematic species when it reaches maturity as it tends to become relatively
weak, has a tendency for storm damage, and has trouble dealing with wounding. As replacement
species are considered for silver maple, Thunder Bay should consider species based on its physical traits
and its potential for creating economic benefits based on the i-tree Streets model. Selecting tree species
should include a review of both the physical characteristics and the potential for a species to provide long
term economic benefits as well.
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Section 3: Costs of Managing the City of
Thunder Bay’s Urban Forest
The costs associated with managing Thunder Bay’s inventoried trees are an investment back into the
community. In 2010, the City’s total related expenditures for inventoried trees were approximately
$705,003. This represents only 0.3 percent of the City’s total institutional budget. Approximately $38.59
per tree is spent annually. Approximately 109,000 people live in the City and $6.47.per citizen is spent on
trees.
Table 5 indicates that Thunder Bay spends more money on tree pruning than any other category
(29 percent). The second greatest cost is tree removal (28 percent), with administration (18 percent) and
planting (11 percent) coming in third and fourth, respectively.
Table 5. Cost Categories for Urban Forestry Related Activities (2010)
Cost Category

Amount

Percent of
Total

Pruning

$204,150

29

Tree removal and disposal

$198,978

28

$74,000

11

$125,499

18

Inspection/answering service requests

$43,482

6

Other expenses

$33,306

5

Establishment/irrigation

$10,000

1

Litter/storm clean-up

$8,564

1

Litigation

$5,637

<1

Pest and disease control

$1,387

<1

$705,003

100

Planting
Program administration

Total

3.1 Net Benefits and Benefit-Cost Ratio Discussion
According to the benefits presented in this chapter, trees make good sense, but are the collective benefits
worth the costs of management? In other words, are trees a good investment for the City of Thunder
Bay? To answer that question, we must compare the benefits city trees provide to the cost of their
management.
The sum of environmental and economic benefits provided to the City of Thunder Bay is $1,555,887
annually at an average of $85.16 per tree and $14.27 per capita (Table 6). When the City of Thunder
Bay’s annual expenditures of $705,003 are considered, the net annual benefit (benefits minus costs)
returned by City trees to the City is $850,884. The average net annual benefit for an individual City tree is
$46.57, which also translates to $7.81 per capita.
Applying a benefit-cost ratio (BCR) is a useful way to evaluate the City’s investment in its trees. The BCR
summarizes the overall value compared to the costs of a given project. Specifically, BCR is the ratio of
the cumulative dollar benefits provided by the City’s trees, compared to the costs associated with their
management. The City of Thunder Bay receives $2.21 in benefits for every $1.00 that is spent in its
forestry program (Table 6). Appendix D provides a summary of the City of Thunder Bay’s total annual
benefits, annual costs for managing their City tree population, and net annual benefits.
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Table 6. Net Benefits and Benefit-Cost Ratio (2010)
Benefit/Cost
Total benefits

Total ($)

$/Tree

$/Citizen

$1,555,888

$ 85.16

$14.27

Total costs

$705,003

$38.59

$6.47

Net benefits

$850,884

$46.57

$7.81

Benefit-cost ratio

$2.21

-

-

3.2 Management Implications
Thunder Bay’s i-Tree Streets analysis supports justification for more focused attention toward efficiencies,
and increased funding for urban forestry planning, design, management, and maintenance at the City of
Thunder Bay. Given the relatively good benefit-cost ratio, the City should examine its resource allocation,
and shift to a planting and proactive tree preservation and maintenance focus. Although the current tree
inventory does not include all public trees, the current annual benefits of inventoried trees alone show that
the forestry division’s budget is a good investment for the citizens of Thunder Bay. When data from the
additional trees captured by an updated inventory is included, the benefit-cost ratio will likely increase
further.
Implementing a comprehensive tree management program, including cyclical pruning and new tree
establishment, is the first step to ensure that benefits produced by the City’s trees far surpass the cost of
managing them and that tree benefits will continue to flow steadily to the community. The 2000-2001
inventory indicated that 85 percent of the City of Thunder Bay’s inventoried trees were considered to be in
good condition, and trees in fair condition accounted for 7 percent of the population. It is realistic to think
that the current percentage of trees in good condition will be much lower over time if budget limitations
allow only reactive pruning and removals now and in the future. While these figures indicate a strong
commitment to tree management, the City of Thunder Bay should strive to eliminate all dead and dying
trees, replace poor performing trees, cyclically maintain the remaining population, and plant underutilized
species to improve species diversity and reduce the impact of species-specific pests or diseases.
Planning to enhance City of Thunder Bay’s trees will require careful consideration of budget and time.
Short and long-term goals must be kept in mind and routine maintenance must be performed on a cyclical
basis to ensure good health and condition of trees as they mature, and to reduce long-term costs.
Thunder Bay has a relatively young tree population. This being the case, the City should ensure that
these young trees are cared for in order that they yield maximum benefit over a lengthened lifespan.
Large-crown mature trees are the top benefit producers; hence, emphasis should be placed on planting
and ensuring their longevity. A balance must always be sought with achieving the most productive urban
forest in terms of measurable benefits while striving to achieve population diversity. A diverse population
is a more pest-resistant population. Planting and maintaining large-stature trees will increase overall
canopy cover and leaf area, thereby increasing benefits.
Planning for a greener and healthier city can begin by including urban forestry in all City improvement
project discussions and considering creative ways to ensure that City trees are kept healthy, well
maintained, and safe, for the betterment of community life.
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Issues
Thunder Bay’s urban forestry program annual expenditures (costs) are not as accurately
accounted for as desirable. Also, not all public trees are inventoried, both situations affect the
accuracy of the benefit-costs calculation
Currently, the greatest benefit-producing species in the City are green ash and silver maple. Both
have real and significant management challenges (EAB, storm damage, high risk potential, etc.)
that indicate they will likely be targeted for removal in the near and mid-term future.
Recommendations
16. Systematically track all annual urban forest management costs more accurately.
17. Complete the inventory of all public trees including parks, and update attributes of existing
trees in the inventory to reflect growth differences from the 2000-2001.
18. Re-run the i-Tree Streets benefit-cost analysis in 2-3 years with the more accurate and
complete information incorporating updated inventory records.
19. Begin a focused effort to plant and maintain large-canopied trees. Larger species sustain the
environmental benefits.
20. In the transition period between planting new large canopied trees and encouraging the
growth of existing shade trees currently in the small to medium-diameter ranges, preserve as
many mature silver maple and green ash trees as practical and as risk tolerance allows.
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Section 4: Municipal Forestry Management
and Administration
4.1 Staffing
Municipal urban forestry planning activities are
handled by a small group of employees within the
Parks Division. The Parks Division is part of the City’s
recently realigned Infrastructure and Operations
Department. There are currently two full-time positions
and one temporary position responsible for urban
forestry planning and programs. The connection
among the three is loosely defined in the Park
Division’s Table of Operations (Appendix G) but is
typically referred to as the Urban Forestry Section.
Within the Urban Forestry Section, the full-time City
Forester manages the City’s urban forestry activities
and reports to the Manager of Parks. A consulting
arborist is retained for specific tasks as deemed
appropriate by the City Forester.

The City Forester assists with the use of a
resistograph to determine the presence of
internal decay on a street tree.

Responsibilities of the City Forester include working with the Urban Forestry Program Specialist (full-time
position) and the Tree Inventory Intern (temporary position). All are housed in the same office as the Manager
of Parks in the Parks Division offices at Victoriaville Civic Centre.
The Urban Forestry Section is also supported by staff
performing additional, valuable functions such as the Coordinator of Parks Planning, and Parks Services, whose
activites often require informal or formal team approaches
and interaction to ensure quality results.
Additionally, there are two Park Operations Sections that
handle much of the fieldwork including tree removals,
pruning, and other maintenance activities of trees on public
property. While no direct chain of command exists between
the Park Operations Sections and the City Forester, there
is a connection in that the City Forester makes the
determination of need for some tree work such as removals
or assessments. A work request is then created that is
passed along to one of Parks Supervisors. Parks
Operations staff are also independently involved in pruning
and stumping, without direct input from the City Forester.

A Parks Operations crew cleans up stormdamaged trees.
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The number of staff who regularly perform tree work varies between sections based on workload and
ranges from 11 in the Parks South Section to 17 in the Parks North Section. These positions include a
Leadhand and several Parks workers. Included in these numbers are two tree truck operators, one
located in Parks North, and the other in Parks South. Operational sections primarily perform tree related
work during the months of April through November and are re-assigned to other tasks from December
through March, with the exception of Parks South which intermittently performs tree work, weather, and
schedule permitting.
Some work requests such as tree removals and pruning, and all tree plantings are handled by contracted
services. In 2010, contractors performed 77 of the 421 removals, 147 of the 1,213 pruning services, and
planted all the 335 trees. Tree planting numbers are lower than the number of removals and may result in
an overall reduction of tree canopy as removed trees are typically larger diameter and all new trees are
not expected to survive to a mature age. Requests for tree pruning or removals are sometimes routed to
Thunder Bay Hydro, the electric utility with authority for tree work along its right-of-way and easements.
Thunder Bay Hydro is a private local distribution company owned by the City of Thunder Bay and run by
the Thunder Bay Hydro Board. A strong working relationship exists between the utility and the Urban
Forestry Section. While there is no official protocol, the utility supports and provides assistance to the
City’s urban forestry activities that are mutually beneficial to both programs
Issue
Indirect supervision and lack of accountability for operational efficiencies and quality service
Recommendations
21. Recent/proposed re-organization of staff and tasks will create a more efficient and effective
system of identifying urban forestry needs, scheduling, and completing assigned tasks. Staff
performing forestry work should report to the proposed Leadhand/Arborist position, and there
should be clear channels of authority and responsibility for tasks assigned by the City Forester to
the Leadhand/Arborist and forestry crews within the Parks Division. New structure as proposed
should be adopted and implemented as soon as feasible. Refer to Appendix G.
22. Create a solid identity for the Urban Forestry Section. This begins with increased visibility of
the name of the group of individuals who perform urban forestry activities. In order to facilitate
effective utilization of existing staff, the name “Urban Forestry Section” should be used in all
correspondence and planning documents.
23. The recently created Supervisor – Forestry, Cemeteries and Horticulture position, and the
proposed Leadhand/Arborist positions will provide additional arboricultural expertise and direct
supervision of municipal crews that plant, prune, and remove trees. Creating these position will
bring a strong emphasis to the operational side of urban forestry activities. It may also create the
need to reallocate job duties of the City Forester and the Urban Forestry Program Specialist that
will emphasize the planning of municipal construction projects (sewer, water, roads, and
sidewalks), permitting, inspection of publicly owned trees.
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4.2 Training and Education of Staff
Some training is provided to Parks Operations staff and Urban Forestry Section staff. Workshop training
includes relevant topics such as hazard tree assessment, chainsaw certification, and proper pruning
techniques. Consultants are occasionally brought in to provide training to staff. The City Forester
occasionally travels to professional workshops and conferences to receive training. A dedicated budget
item does not currently exist that is dedicated to staff development.
Issue
Staff training is undervalued, sporadic, and produces less than optimal outcomes.
Recommendations
24. All individuals who perform tree related activities
(either planning or performing arboriculture activities)
should become Certified Arborists, or Certified Tree
Workers (Climber Specialist or Aerial Lift Specialist),
through the International Society of Arboriculture or
Ministry of Training, Colleges and Universities
(MTCU). Future training should be geared toward
topics that will allow staff to achieve certification.
25. Continue a planned and documented safety
program related to operation of arboriculture
equipment, including but not limited to, aerial lift
inspections, aerial lift safety, aerial rescue, first aid,
and working near energized lines per Electrical &
Utilities Safety Association (EUSA). Regular safety
training sessions should continue to be provided to
all staff who work regularly with, or near, any
arboriculture equipment, or on arboriculture work
sites.
26. Train a minimum of one, three-person crew in
advanced tree climbing skills. This can reduce the
need for contractual services and adds a level of
safety in the event of emergency response situations.

Additional training is needed to reduce
damage caused by city tree crews.

27. Explore partnering with Thunder Bay Hydro on mutually valuable training topics, such as
proper pruning practices. Inclusion of City staff with well-trained Hydro professionals would
improve staff engagement, and quality results. City staff should not be included in any training for
work within 3.3m of utility lines, as they must not perform those tasks.
28. The City Forester should work towards achieving and maintaining the ISA Municipal
Specialist designation.
29. The City Forester should attend an annual urban forestry conference to learn from speakers,
peers, and colleagues. Information learned should then be presented to Forestry staff.
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30. Increase networking and opportunities to interact. Partner with local agencies, organizations,
and surrounding communities to increase capacity by increasing knowledge and reducing initial
program start-up costs. Good examples of interaction and idea sharing can be found through the
Illinois EAB Wood Utilization Team at http://illinoisurbanwood.org. While the group was formed as
a result of wood residue loads created by the loss of ash trees from EAB, it has many novel ideas
for communities with wood residue needs.
31. Create a specific budget line item that provides dedicated funds for training and professional
staff development
32. Explore government funding assistance to employers available through arborist apprenticeship
programs (e.g., Humber College arborist program). Refer to: www.servicecanada.gc.ca/eng/
goc/apprenticeship/incentivegrant/program.shtml.

4.3 Equipment
Each of the Parks Operations Sections maintains equipment for use in tree related activities. Each
section shares the following equipment:
Two aerial lift trucks with chipper bed (housed at North and South locations)
One tree spade
Root pruner - Vermeer
Stump grinding machines (one remote operated, and one older machine)
Chippers (two newer machines and two spares shared by all districts)
Three-ton truck with a chip box
Additional equipment is available from other City divisions
In addition to the equipment mentioned above, there is a large assortment of chain saws, power tools,
and hand tools to accomplish typical arboricultural tasks. There are no in-house climbers; thus, no
climbing equipment is kept on hand.
Issue
Accountability for equipment and maintenance records is not within the Urban Forestry Section.
Recommendations
33. Continue planned regular inspections and maintenance of all forestry equipment to comply
with all safety standards and requirements, including aerial lifts, aerial rescue including ropes,
chainsaws, chippers, stumpers, trucks, air spades, root pruner, and hand tools. Document all
inspections and provide backup records to Lead Hand / Arborist.
34. Designate Lead Hand/Arborist as responsible for equipment maintenance, and to keep
records of such.
35. Maintain a supply of climbing materials to properly equip any municipal tree climbing crews.
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4.4 Workflow Processes
This section considers the flow of work requests from initial contact to end service provision. The most
requested activities of tree removals, plantings, and maintenance are outlined below. Appendix G
illustrates the workflow processes for various activities.
The current primary workflow within the Urban Forestry Section includes the use of a computerized
information management system. The Hansen System Information Technologies asset manager software
is used to record, assign, and track requests for service. Using this system, protocols were developed for
handling multiple request types. Flowcharts of the workflow process is found in Appendix G. The type of
work requested and performed falls into the following categories.
Yearly totals of forestry operational activities are provided by the Parks Division’s Hansen System.
Table 7 provides the annual totals from 2006 through 2010.
Table 7. Annual Total of Urban Forestry Services
Year
Activity

Code

2006

2007

2008

2009

2010

Approval tree plant

PKATP

15

8

6

6

4

Approval tree stewardship program

PKATS

60

75

101

70

64

Commemorative tree and bench program

PKCTB

n/a

n/a

3

3

19

PKTP

213

213

149

162

189

PKCTP

103

51

26

137

59

Tree plant
Contractor tree plant
Tree trim

PKTT

655

661

561

723

1066

PKCTT

36

63

70

85

147

PKTR

299

413

338

347

344

Contractor tree removal

PKCTR

14

59

31

71

77

Contractor bolt and/or cable

PKCBC

13

9

6

2

19

Contractor fertilization

PKCF

5

1

0

8

4

Contractor tree spray

PKCSP

54

28

18

14

16

PKMI

72

264

81

76

95

Contractor miscellaneous

PKCMI

6

4

8

16

22

Tree stump

PKTST

213

222

219

219

222

Contractor tree stump

PKCST

2

7

11

2

2

Contractor tree trim
Tree removal

Miscellaneous

Tree assessment

PKTA

239

256

314

513

550

Tree reassess

PKR

22

43

48

44

40

Infraction

PKI

Total

2

1

2

4

3

2,023

2,378

1,992

2,502

2,942

Recent increases in the number of tree assessments and tree trimming and removals account for a large
portion of the increase in activities from 2006–2010. Workflow priorities will change if the City adopts a
systematic tree pruning system. Residents will still be able to call in and request service, but if an
inspection determines that the request does not involve a hazardous limb or tree, the service may be
deferred until the next pruning cycle.
While citizen requests for service account for much of the workload in the Urban Forestry Section,
additional requests for service are received from other municipal departments such as Roads Division,
Environment Division, and Engineering Division. Requests from these divisions are scheduled and
tracked using the Hansen system.
Urban Forest Management Plan
City of Thunder Bay, Ontario

29

December, 2011
Davey Resource Group

4.5 Interdepartmental and Utilities Cooperation
The expertise contained within the field of urban
forestry spans several disciplines of study and
municipal departments. Developing respect for
other disciplines, creating clear channels of
communication, and creating clear definitions of
authority and expectations will continue to foster
partnerships and community improvements.
Thunder Bay’s Urban Forestry Section has
developed very good working relationships with
other City departments, which is often difficult to
achieve due to conflicting priorities. City staff
should be applauded for their collegial focus on
public service delivery. Requests for tree service
or requests for arboricultural expertise are
received from other municipal departments such
as the Roads Division, Environment Division,
Engineering Division, and Planning Division.

Street and sidewalk improvement activities can have
an impact on trees.

4.5.1 Roads Division
The Roads Division is part of the Infrastructure and Operations Department. The Urban Forestry Section
periodically receives a list of addresses with trees that are overhanging sidewalks and streets, or
obscuring traffic signs and signals. Once received, they are handled as high-priority requests.
The Roads Division generally contacts the City Forester when sidewalk repairs are planned near street
trees. Although an improvement in efforts made to protect public street trees during repairs has been
noted in the past few years, efforts vary by crew and additional education efforts are needed. Also, if a
tree is lost as a result of the project, Roads will provide two trees as replacement. There are many
stormwater drainage ditches along roads. The Roads Division frequently maintains these ditches and will
remove trees to improve water flow.
Other issues include the damage to trees that occurs during snowplow operations.. Continued education
of staff is warranted.

4.5.2 Environment Division
This Division is also part of the Infrastructure and Operations Department, handling municipal services
that include sewer, water, and refuse. Repair and replacement activities that occur to a very dated
infrastructure of sewer and water lines will often create damage and loss of public trees. Project planning
often involves input from the City Forester, but tree loss still occurs. As with the Roads Division, activities
associated with Environment Division activities result in the replacement of two trees for each one lost.
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4.5.3 Engineering Division
This Division is also part of the Infrastructure and Operations Department of Thunder Bay and is
responsible for the long-range planning, design, construction supervision, and records management for
storm drainage systems; sanitary sewage collection and treatment; water supply, treatment, and distribution;
and roads and bridges. The Engineering Division also tracks repairs made to the streets by outside agencies.
Local improvement projects on public lands are also planned in this division.
The City Forester is consulted when projects and permits handled by this division impact public trees.
Recommendations are made at the design stage of a project to allow for tree protection to be part of the
design process. Additionally, pre-construction meetings that include a review of tree protection requirements
are held with the City Forester and contractors on municipal projects. Some projects require limb or root
pruning prior to the project and the cost of this work is covered in the project contract. The Engineering Division
has project inspectors assigned to projects during the construction phase. The City Forester provides informal
“tree education” for the inspectors and sometimes inspects tree protection measures at a project site.
When tree planting occurs as part of an Engineering project, the City Forester provides input to the staff and
tree planting contractors. Included is the inspection of planted trees to ensure survival after two years. The
values of newly planted trees that do not survive should be charged to the bid bond for the project.
The Engineering Division prepares and publishes the City’s Engineering Development Standards with the
most recent edition being published in 2011. A section of text and drawings references the planting and
protection of trees during municipal development projects and development on private property. Drawings M104-1 through M-104-3 provide specifications for tree planting and drawing M-104-4 provides specifications for
tree protection. Drawing M-104-5 provides specifications for sidewalk/boulevard tree pits.
While the standards provide a consistent reference for work to be performed, some updates are required to
make the standards current.

4.5.4 Planning Division
The Planning Division is located in the Development Services Department, providing information regarding
planning related issues as well as having responsibility for land use planning functions. The Division also
processes subdivision/condominium applications, and negotiates Site Plan Agreements, Development
Agreements, and Notification Agreements for private property.
Residents along a street or in a given neighborhood can request improvement to existing sidewalks or curbs,
or can request tree installations. If these improvements include the loss of public trees, plans include the
planting of replacement trees where appropriate.
Urban Forestry activities interact with this Division on issues related to site plan control on private lands. The
Coordinator of Parks Planning thoroughly reviews all landscape components and consults with the City
Forester as required. This often includes reviewing the landscape component of a proposed development for
proper species, placement, and maintenance. Landscaping required as part of a site plan development must
be maintained forever, but enforcement of this provision has been problematic.
New developments are subject to standards that require the planting of trees on adjacent street rights-of-way
and also require the planting of new trees on subdivided lots. In cases where lots are created and
infrastructure is installed, tree planting may be delayed until home construction is complete. If home
construction is delayed for some time, a payment is made to the City and trees are planted after the home is
built.
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There are currently few standards or requirements for the protection of trees during private land development.
Creating new standards that protect trees will help the City to maintain its current canopy coverage and
provide environmental benefits. The challenge of creating new standards that impact development can be met
with opposition, but a thoughtful dialogue within the planning arena can determine if additional tree protection
standards would be desired in Thunder Bay.

4.5.5 Thunder Bay Hydro
An excellent working relationship exists between Thunder Bay Hydro’s Forestry Department and the City’s
Urban Forestry Section. The collaboration with Thunder Bay Hydro began early in the development of the
City’s urban forestry program. One of the first cooperative ventures was training that the utility provided to
their own staff and contractors to reduce the incidence of tree topping and move towards a directional
pruning technique that is widely accepted throughout the industry. The utility now has a long-range plan for
line clearance pruning that includes the use of proper arboricultural standards. The City refers pruning work
on street trees to Thunder Bay Hydro if the proximity to energized lines is an issue. This referral process is
part of the City’s workflow and is broadly accepted by the utility. Thunder Bay Hydro attempts to perform as
much work as possible with existing staff; however, contracting to Utility Arborists is sometimes necessary.
A Forestry Coordinator, who is a Certified Arborist through the Ministry of Training, Colleges, and
Universities (MCTU) and is a Registered Professional Forester, manages the Thunder Bay Hydro forestry
and vegetation management program. The electric utility typically operates with 2 contracted crews with 3
individuals per crew. Crew members are qualified to work in proximity to energized lines and at least one
member of each crew is a MCTU Certified Utility Arborist.
Issues
City staff damage trees during municipal operations such as snowplowing, or construction.
Tree protection standards are inadequate and offer limited protection.
City Forester is not always consulted on road/sidewalk repair projects.
Project managers need to enforce tree protection standards.
Trees are not always considered as important infrastructure.
Recommendations
36. Develop protocol that addresses inclusion of the City Forester during construction planning for
all City property projects (e.g., sidewalk repairs or sewer work) and requiring reasonable steps for
tree protection and replacement during the project planning and construction phases. The policy
should include guidelines for regular inspections of tree protection measures on project sites by City
Forester.
37. Update tree protection standards contained in the City’s Engineering and Development
Standards. Tree protection standards should emphasize the protection of critical root zones and
restrict the use of trunk protection planking to only the most extreme sites where other root
protection measures are utilized and no other options exist except equipment operating close to a
tree’s trunk. Protecting only the trunk will leave roots vulnerable to soil compaction and
contamination. A good reference is the ANSI A300 Standards.
38. Trees should be recognized as a vital component of “Green Infrastructure” and included on all
municipal projects.

Urban Forest Management Plan
City of Thunder Bay, Ontario

32

December, 2011
Davey Resource Group

39. The small team of urban forestry staff who have made great strides in improving Thunder Bay’s
urban forest despite challenges of inadequate resources should be recognized as a professional
service who provides input and is consulted on all tree related issues in the City.
40. Develop a policy to address the loss of trees from municipal operations such as snowplow
operations. Although municipal operations are considered critical functions, there should be a policy
about replacement of trees that are damaged or lost. 2:1 replacement of trees lost during municipal
operations is recommended.
41. Individuals, including staff and contractors involved with municipal construction projects,
should be provided training about tree protection during construction activities.
42. Project managers should receive additional training regarding tree protection measures.
Project managers need to be held accountable for enforcing tree protection on construction
projects.
43. City Forester should present an educational session regarding tree protection to the
Engineering and Development and Construction staff, potentially at a future conference or
workshop.
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Section 5: Municipal Forestry Operations
Evaluation
A comprehensive evaluation of the current state of Thunder Bay’s municipal urban forestry program was
undertaken per the City’s directive to improve efficiencies, service delivery, and ensure public safety.
Primary operational tasks include tree planting, maintenance (e.g., pruning) and removals.

5.1 Tree Planting
While Thunder Bay currently has not yet established a specific goal in terms of overall canopy cover, they
do have an active tree planting program that is guided largely by citizen requests for new trees at their
residence. A directed and aggressive program of planting trees in identified, high-priority areas can
increase canopy cover in areas with limited tree canopy and add trees to primary boulevards and highimage routes in Thunder Bay.
There is much support for tree planting in Thunder Bay, from both internal and external stakeholders.
Recent documents that support additional well-planned tree planting in Thunder Bay include the following:
EarthWise® Community Environmental Action Plan (2008)
o

Advocate for the preparation of an urban forestry master plan, better inventory system,
increasing green space (including the planting of more trees), and maintaining biodiversity

Renew Thunder Bay (2009)
o

A five-year strategic infrastructure plan that advocated urban reforestation

City of Thunder Bay Strategic Plan (2011-2014)
o

Promotes creating a cleaner, greener, and more beautiful city including the planting of
additional trees and advocates for an Urban Forest Management Plan.

Clean, Green & Beautiful – Thunder Bay’s program to enhance the profile of the City
A strong base of support exists in Thunder Bay for expanding the urban forestry program, including an
increase in tree planting efforts. This support was strongly evident during the interviews held with staff
and elected officials, the public meeting, and several stakeholder groups during the information gathering
phase of this plan (Appendix A).
The Parks Division maintains a capital budget account for tree planting. The budget was $50,000 each
year from 2005 through 2008 and was then raised to $120,000. The City’s expenses for tree planting in
2010 was $74,000. A total of 335 trees were planted at an average cost of $221 per tree. Contractors are
being utilized exclusively to plant trees in order to meet planting goals. The tender includes the supply of
the tree and planting, but no follow-up maintenance for boulevard trees. Specifications for the supply and
planting of trees are included in the form of tender included requirements that trees meet the current
Canadian Standards for Nursery Stock. The City also requires all developers and contractors to follow
their recently updated Guidelines and Specifications for the Planting of Municipal Shrubs and Trees for all
planting on public property (Appendix G.) The guidelines include a requirement for a two-year warranty on
all planted trees.
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5.1.1 Current Status of Tree Planting Operations in Thunder Bay
Tree planting on municipal property occurs in the following ways:
Property owner requests
Planned landscape projects or natural area plantings in parks
Planned landscape projects in conjunction with road improvements or construction
Replacement trees for those lost during road improvements or other municipal improvements
Subdivision/development agreements for tree planting and Site Plan Control Agreements
Boulevard Tree Planting
There are currently three options available to property owners from which to choose:
Property owners may call City to be put on waiting list for a 50 mm caliper tree, planted at no cost
to the homeowner. A two-year backlog is common.
Property owners may also arrange for the planting of a 50mm tree and pay the full cost. Wait time
is typically one year or less.
Property owners may also participate in the Tree Stewardship Program (TSP) by paying for a
portion of the cost (currently $125) and have a tree planted the following season. This program
provides a cost-shared option for accelerated tree planting, and includes a public outreach
component that encourages stewardship of the new trees and other boulevard trees.
When a homeowner requests a tree, they are informed of the options, and the resulting request is then
entered in the City’s Hansen information management system so that the request can be scheduled and
tracked.
As tree requests are assembled over a period of time, the City Forester or Urban Forestry Program
Specialist meets with each property owner, and inspects the site to determine appropriate species and
location. The locations are then checked for both public and private utilities to avoid potential conflicts. An
attempt is made to spread out the number of utility inspections to assist the utility staff’s workload. Once
utility locations are verified, information is provided to tree planting contractors.
Once a list of acceptable locations is determined and species lists are created, the City Forester orders
trees and tenders out the supply, delivery, and planting of trees. Parks staff workload necessitated the
use of contractors to plant trees, to improve public service response. Some tree planting occurs through
volunteer activities each year. Earth Day events, Arbour Day events, Scouts, and Cadets all provide
opportunities for tree planting in public places. The contractor provides each homeowner with information
about watering and follow-up care. Homeowners are responsible for watering trees. The City has no
budget or system in place to water newly planted boulevard trees in residential areas.
There are several situations in which tree plantings are administered outside of the Parks Division. When
road re-construction occurs, streetscaping is administered by Engineering and costs are included in the
capital budget. The overall design for streetscaping is approved by the Parks Division and the City
Forester is involved in the planning and planting process. Two-year warranties are required for trees
planted as part of a streetscaping project.
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Tree planting is also administered outside of the Parks Division during the planning and development of new
subdivisions. New street trees are required as part of the subdivision agreement plan approval process and
may be required in site plan control agreement. Arrangements can be made with developers to provide
funds in lieu of new trees in the development. This avoids the planting of required trees on empty lots when
home construction may not occur until a few years later. The funds are earmarked for new trees after home
construction takes place.
Issues
Time spent on administering three program choices for property owners may not be the most
efficient use of the scarce time resources for Urban Forestry Section staff.
City staff do not have the time and resources to plant trees.
No follow-up watering is provided for boulevard trees.
Recommendations
44. Reduce the number of potential options for tree planting request types from property owners.
The current choice of three options may increase program management costs. The Tree
Stewardship Program is a valuable and effective program which should be retained. Two programs
at the most should be offered to property owners.
45. Update City Forestry website to include cut-off date for placing request for tree to be planted on
boulevards. The annual tree planting program is an efficient means of single tender preparation.
46. Continue to contract out street tree planting via City tender process. Provisions should include
wording for experienced, qualified contractors; watering for a two-year post planting period; and a
two-year guarantee period with replacement plantings should the tree not pass inspection by City
Forester/Urban Forestry Program Specialist.
47. City Forester/Urban Forestry Program Specialist should continue to inspect the work of tree
planting contractors to ensure compliance with contract specifications including the City’s
Guidelines and Specifications for the Planting of Municipal Trees and Shrubs.
48. Watering is critical for tree establishment. Ensure newly planted trees are watered regularly
during the critical period of establishment of two years. Options include contracting out, or staff
watering. Although communication to residents to encourage them to water street trees may
provide some positive action, the City should not rely on effective watering by volunteers. Watering
should be included as a requirement of contracted tree planting services.
49. Develop a system for entering newly planted tree locations in the City’s current inventory
system. Homeowner requests are typically entered into the Hansen recordkeeping system. Ensure
that all newly planted trees are recorded in to a GIS data base and that maintenance needs and
work accomplishments are tracked. Newly planted trees should be inspected by the City Forester or
Arborist immediately after planting and again at the end of the guarantee period. After that, new
trees should be placed on a young tree maintenance program starting in the third year after
planting.
50. Update tree planting standards contained in the City’s Engineering and Development Standards
and in the Guidelines and Specifications for Planting Municipal Trees and Shrubs. The
specifications and diagrams should include information about identifying and exposing the root flare
at the time of planting. A good reference is the ANSI A300 Standards.
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51. Maintain a separate inventory of trees on private developments that were planted per
requirements of the City’s site plan control process. Record in the inventory planting dates to
trigger periodic inspections to verify survival of trees and develop a protocol for Divisional
responsibilities to determine whether the Parks Division, or Planning Division will monitor the
plantings.
52. Develop options to improve viability of trees planted as part of new developments. The City
should vigorously enforce tree planting and survival requirements in subdivisions and require
contractors to provide supplemental watering of newly planted trees on these sites.
®

53. Clean, Green and Beautiful offers funding opportunities for valuable community initiatives. It
is recommended that the Urban Forestry Specialist prepare proposals for considerations
including unique, innovative programs developed by City staff to market new urban forestry
initiatives. Examples of suggested programs are:
o

‘Play in the Shade’ - a program to plant trees near park sports fields and play structures.
This would be a new initiative developed by the Forestry Section of Thunder Bay, which
would be positively received by the community, and invariably will spread to other
communities. Children could also be encouraged to water the trees with leftover bottled
water, promoting stewardship and education.

o

‘Clean air for Growing Minds’ – a program to plant trees on City boulevards in the
immediate vicinity of schoolyards. Planting on City property outside schoolyard fences
reduces vandalism while providing the benefits of shade, improved air quality, noise
absorption, and aesthetics. Involving the school children in the plantings would also
encourage stewardship and environmental education.

o

‘Growing Gators’ – a program to acquire and affix tree ‘gator’ watering bags to newly
planted trees. Tree ‘gators’ have proven to be a reliable method to help improve
survivability of newly planted trees. An ideal program would include the purchase of a
trailer with water tank, and pump, which could be towed behind a small truck or lawn
tractor. A summer student could water trees throughout interconnected park areas and
sports fields.

The examples of programs provided above suggest innovative and creative ways to market potential
programs and secure funding from internal sources or outside agencies. Packaging ideas into unique
programs, and naming them helps to create an identity which donors visualize the concept and benefits to
the community, and respond to favourably.
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5.1.2 Priorities and Key Planting Locations
While a strong base of support for additional tree planting and tree care exists, and priority areas for tree
planting have been suggested, no specific plans have been developed that identify priorities. The 2009
Thunder Bay Urban Forest Canopy Cover Project Final Report (UFCC) indicates the City has an overall
tree and shrub canopy of 47 percent. The report identified estimates of the distribution and extent of
urban forest canopy cover relative to other ground cover types within the City. Table 8 provides the
percent of land area for 5 different land cover types from the UFCC study.
Table 8. Percent of Land Area by Cover Type
Percent of
Land Area

Ground Cover Type
Tree and shrub canopy

47%

Grass and herbaceous cover

27%

Impervious surfaces

18%

Water

7%

Bare soil

1%

Total

100%

There are no precise canopy cover targets, but American Forests (a non-profit conservation organization
in the United States that promotes healthy forests and urban tree planting) has developed guidelines that
can be used as starting points for communities to set their own goals. Those targets are typically based
on the community’s unique mix of climate, geography, land-use patterns, resource structure, and
community attitudes. The general guidelines proposed by American Forests are: average tree cover
counting all zones, 40 percent; suburban residential zones, 50 percent; urban residential zones, 25
percent; and central business districts, 15 percent.
Thunder Bay has attained those minimum targets; however, it should be recognized that considerable
stands of natural forests within the wards with rural holdings heavily skewed the estimate for average
overall canopy cover in Thunder Bay. Table 9 provides the cover type percentage within 9 different land
types in Thunder Bay.
Table 9. Percent of Cover Type by Land Use Category
Land Use Type

Trees and
Shrubs

Cover Type Percentage
Grass and
Impervious
Bare Soil
Herbaceous
Surface

Water

Rural

71%

<1%

25%

2%

2%

Hazard lands

68%

0%

23%

4%

5%

Open spaces

64%

1%

26%

4%

6%

Residential suburban

61%

1%

30%

7%

1%

Industrial lands

40%

4%

28%

22%

6%

Residential urban

29%

2%

35%

34%

<1%

Streets

22%

0%

26%

52%

0%

Commercial lands

19%

0%

15%

66%

0%

6%

0%

63%

31%

0%

Airport
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There are many areas of Thunder Bay that would
benefit from additional tree planting, although finding
suitable space is a challenge.

While urban canopy cover averaged 47 percent across the entire community, this figure is heavily
influenced by the well-treed rural land type in McIntyre Ward (68 percent) and Neebing Ward
(53 percent). In contrast, the higher density, urban core wards had lower canopy cover averages with 13
percent in McKellar Ward, 23 percent in Northwood, 25 percent in Westfort, 30 percent in Red River, and
33 percent in Current River. Table 10 provides the percent canopy cover in each ward. Map 2 provides a
map of Thunder Bay’s ward boundaries.
Table 10. Percent of Cover Type by Ward

Ward

Tree and Shrub Cover Percentage
Trees and
Trees
Trees and
Shrubs
and
Shrubs
(Non-City
Shrubs
(City Owned)
Owned)
(Total)

Other Cover Type Percentage
Bare
Soil

Grass and
Herbaceous

Impervious
Surface

Water

McIntyre

10%

58%

68%

<1%

24%

8%

1%

Neebing

7%

46%

53%

2%

33%

10%

2%

Current River

18%

15%

33%

3%

26%

26%

12%

Red River

10%

20%

30%

0%

35%

35%

1%

Westfort
Northwood
McKellar

5%

20%

25%

2%

21%

21%

31%

10%

12%

23%

0%

35%

41%

1%

4%

9%

13%

2%

21%

54%

11%

Urban forest canopy cover is an important measure of urban forest sustainability. However, it is only one
measure and does not, in itself, tell a complete picture. It does not describe species diversity, age and
diameter distributions, or provide hazard tree assessments. However, it is one tool that can be used to
identify priority areas for additional planting.
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In addition to the canopy cover study results, the City of Thunder Bay Strategic Plan (2011-2014)
identified three image routes that will need detailed design guidelines, including tree planting in
appropriate locations. Tree planting along these corridors is a key element to improve the appearance of
these high profile locations. The routes include Red River Road (north core); Arthur Street (south core);
and Algoma, Memorial, Junot, and May Streets.
The tree planting on these specific rights-of-way, as well as others across the city, should also be
considered for implementation as a core concept of the Complete Streets initiative under development for
Thunder Bay. The Complete Streets concept, when enhanced with green infrastructure, is a tremendous
opportunity to improve the livability of Thunder Bay, both now and for future generations.
Issues
No canopy cover goal is in place to provide a target canopy cover for which to aim.
Wards such as McKellar (12.9 percent), Northwood (22.5 percent), and Westfort (24.7 percent)
have relatively low canopy cover.
Road reconstruction in some neighbourhoods simply restores roads, leaving potential tree
planting locations unimproved.
Public survey results (see Appendix A) indicated very strong support for enhanced tree planting
initiatives, particularly on the arterial streets and urban core.
Recommendations
54. Establish an overall citywide goal of 50
percent tree canopy cover. Fifty-five of 59
respondents to the Public Survey felt that
Thunder Bay should establish a canopy cover
goal.
55. Begin an aggressive campaign to
increase tree canopy in the urban boundary
area of Thunder Bay with particular emphasis
on the McKellar, Northwood, and Westfort
wards. In the residential areas of these
wards, canopy cover goals should be
established at 25 percent for urban
residential.
56. Develop a policy that more trees will be planted each year than will be removed. Without this
simple goal, a net loss of tree cover will occur in Thunder Bay, reducing the overall benefits
provided by its urban forest. Ensure that adequate funds are budgeted to maintain trees that are
planted.
57. Comprehensive guidelines including “Complete Streets”, and Urban Design Guidelines under
development for the City of Thunder Bay, should be considered for approval and implementation
wherever feasible.
58. Develop specific plans for the inclusion of appropriate tree planting on image routes, including
Red River Road (north core); Arthur Street (south core); and Algoma, Memorial, and May Streets.
Arterial streets and urban core should be considered priority action areas. Fifty-one of fifty-four
respondents wanted more trees to be planted on arterial streets in the urban core.

Urban Forest Management Plan
City of Thunder Bay, Ontario

40

December, 2011
Davey Resource Group

Map 2. Thunder Bay’s Ward Boundaries
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5.1.3 Species Selection
Proper landscaping and tree selection are critical components to the character, livability, and ecological
quality of a community’s urban forest. The recommended tree species provided in the following lists have
been evaluated for factors such as size, disease and pest resistance, seed or fruit set, hardiness,
tolerance to urban conditions, and availability. The list is offered to assist all relevant community
personnel in selecting appropriate tree species. Most of the trees have been selected because of their
functional characteristics and their observed ability to exist in the majority of soil and climate conditions
found throughout the Thunder Bay area. Inclusion on the list, however, is not a guarantee of excellent
performance in Thunder Bay. Some species are listed for “consideration” and are shown on the list after
the included tables. These species have limited occurrence in Thunder Bay, or may not currently occur,
but are worthy of consideration.
This suggested species list was compiled using excellent references including Dirr’s Hardy Trees and
th
Shrubs (Dirr, 2003), the Manual of Woody Landscape Plants (5 Edition) (Dirr, 1998), Trees in Canada
(Farrar, 2007), and the Natural Resources Canada website, as well as existing tree species lists for
Thunder Bay. Cultivar selections are recommendations based on Davey Resource Group’s experience
and tree availability in the nursery trade, as well as species found by City Forestry staff to be hardy.
City trees require careful site selection as part of responsible planting practices. Adopting a philosophy,
such as “right tree, right location”, will ensure that trees are selected that will best suit the chosen site.

5.1.4 Recommended Planting Lists
Deciduous Trees
Table 11. Large Trees Capable of Growing 14m in Height at Maturity
Scientific Name

Common Name

Cultivar

Boulevard

Parks

Woodlands

Acer x freemanii

Freeman maple

‘Jeffersred’

x

x

Acer rubrum

red maple

‘Northwood’

x

x

x

Acer saccharinum

silver maple

x

x

x

Acer saccharum

sugar maple

Unity’, ‘Northern Select’

x

x

x

Celtis occidentalis

common hackberry

‘Prairie Pride’

x

x

Larix decidua

European larch

x

Larix laricina

tamarack

x

x

Quercus alba
Quercus
macrocarpa
Quercus rubra

white oak

x

x

bur oak

x

x

x

x

x

Tilia americana

American linden

x

x

x

Tilia cordata

littleleaf linden

x

x

Ulmus x

hybrid elm

x

x

northern red oak
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Table 12. Medium Deciduous Trees Capable of Growing 9 to 14m in Height at Maturity
Scientific Name

Common Name

Cultivar

Boulevard

ironwood, hop
hornbeam

Ostrya virginiana
Phellodendron
amurense
Populus tremuloides
Populus balsamifera

amur corktree

‘Macho’

x

Parks

Woodlands

x

x

Tree Pits

x

trembling aspen

x

x

balsam poplar

x

x

Table 13. Small Deciduous Trees Capable of Growing up to 9m in Height at Maturity
Scientific Name

Common Name

Acer ginnala

amur maple

Elaeagnus angustifolia

Russian olive

Malus spp.

flowering crabapple

Sorbus americana
Sorbus aucuparia
Syringa reticulata

American
mountainash
European
mountainash
Japanese tree lilac

Cultivar

Boulevard

Parks

x

x

Woodlands

Tree Pits

x
(disease
resistant
varieties)

x

‘Ivory Silk’

x

x

x

x

x

x

x

x

x

Coniferous and Evergreen Trees
Table 14. Large Trees Capable of Growing 14m in Height at Maturity
Scientific Name

Common Name

Picea abies

Norway spruce

Picea glauca

white spruce

Picea mariana
Picea pungens

Cultivar

Boulevard

Parks

Woodlands

Tree Pits

x
‘Black Hills
Spruce’

x

x

black spruce

x

x

x

Pinus bansiana

Colorado spruce
jack pine

x

x

Pinus resinosa

red pine

x

x

Pinus strobus

eastern white pine

x

x

Pinus sylvestris

scotch pine

x

Table 15. Medium Conifers Capable of Growing 9 to 14m in Height at Maturity
Scientific Name

Common Name

Juniperus virginiana

eastern red cedar

Thuja occidentalis

eastern arborvitae

Cultivar

Boulevard

Parks

Woodlands

x

x

x

x

‘Burkii’, ‘Canaertii’,
‘Glauca’, ‘Hillii’

Tree Pits

Table 16. Small Conifers Capable of Growing up to 9m in Height at Maturity
Scientific Name

Common Name

Cultivar

Boulevard

Parks

Pinus mugo

mugo pine

x

Taxus cuspidata

Japanese yew

x

Thuja occidentalis

eastern arborvitae
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While they are not yet common, and may have some limitations, consider these trees for planting on a
trial basis in Thunder Bay:
Table 17. Tree Species Recommended on a Trial Basis
Scientific Name
Abies concolor
Betula nigra

Common Name

Cultivar

Boulevard

river birch

Parks

Woodlands

Tree Pits

x

white fir
‘Cully’
(heritage)
‘BNMTF’ (duraheat)

x

x

x

Catalpa speciosa

Blue beech,
American hornbeam
northern catalpa

Fagus grandiflora

American beech

Ginkgo biloba

ginkgo

x

x

x

Gymocladus dioicus

Kentucky coffeetree
ironwood,
hophornbeam
Austrian pine

x

x

x

Carpinus caroliniana

Ostrya virginiana
Pinus nigra

x
x
x

x
x

5.2 Tree Maintenance
5.2.1 Current Status of Tree Maintenance Operations
This section outlines current practices for pruning,
removals, mulching, watering, urban forest health
and wood utilization. Recommendations to
address significant issues are shown in pertinent
sections. Guidelines for managing risk, and
demonstrating due diligence,are also provided..

5.2.2 Pruning
Currently, Thunder Bay has no systematic
pruning program for its street tree population.
Pruning is performed “as needed” and typically is
generated by a request from a resident. In various
City parks, pruning occurs; however, there is no
regular planned pruning in place for this work.
Staff with limited experience decide where
pruning is needed.

A Parks Operations crew removing street trees.

The most successful and effective urban forestry programs utilize a systematic (regularly scheduled) tree
maintenance program. As evidenced by the i-Tree Streets assessment, trees are valuable assets in
Thunder Bay. Similar to equipment and vehicles, long-term tree care costs are reduced and provide
more predictable results if they are maintained in a systematic way. While the shift to a cyclical
maintenance program will take an increased amount of effort initially, the long term benefits justify this
shift. Advantages include lower long term program costs, enhanced public safety, reduced storm damage
and power interruptions, and healthier, more attractive trees.
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Parks staff prune trees based primarily on homeowner requests. A cyclical pruning program, while
desired, does not exist. While young tree training is considered a critical maintenance need, past
attempts to schedule this on a regular basis have not been successful due to staffing issues.
Maintenance activities that require elevated levels of arboricultural expertise are typically handled by a
contractor. This includes crown thinning, cabling, bracing, insect control, and fertilization. Parks crews are
used for crown raising and branch reduction. Any tree work that requires an approach distance of less
than 3.3m from an energized line requires a utility arborist and is referred to Thunder Bay Hydro for
completion. Should Thunder Bay Hydro not be able to accommodate the request, it is then referred to the
services of a local utility contractor.
Tree maintenance requests are often generated as a request for a tree assessment. These requests may
include insect control, cabling, or fertilization. The City Forester or Consulting Arborist will meet property
owners and/or perform a field inspection to assess the street tree and determine appropriate action.
The workflow process for the service requests described above typically begins with a service request
generated by a resident request (called in to Parks Clerk who records it in Hansen) These requests
(except for pruning which go to Parks Operations) are then directed to the City Forester for assessment.
Additional steps such as species selection, ordering a tree, or assigning work to a Parks crew or
contractor is undertaken. Once a specific determination is made by the City Forester or Consulting
Arborist for action, a Hansen service code is assigned. This code is used to track the volume of service
request types. Each service request is also assigned a unique identification number so it can be tracked
for progress and completion.
Typically, all service requests, with the exception of requests for tree pruning initiated by a citizen, are
passed through the City Forester for further assessment and assignment of actions. Citizen for tree
pruning are received by a Parks Clerk and then assigned to a Parks Supervisor (North or South) who
then assigns a crew to perform the work. This means that assessments for pruning are made by staff with
limited arboricultural training. Also, pruning is performed without any systematic tree pruning efficiencies.
While citizen requests can be very useful in spotting and reporting a need for action to reduce risk, they
are not an efficient method of ensuring that public trees receive periodic inspections and pruning to
improve tree health and overall safety. Citizen initiated requests generally occur after situations involving
potential or real damage.
A total of 1,213 trees were pruned in 2010 within parks and on City streets, including 100 trees which
were pruned by Citizen Pruners. This represents a large increase over the previous four year average of
713 trees per year. An estimated total of $204,150 was spent on tree pruning in Thunder Bay in 2010 at
an average cost per serviced tree of $183. A systematic tree pruning program will help to stabilize these
numbers and greatly assist with predicting budget needs and reducing costs.
Thunder Bay’s current tree inventory data provide no fields for specifically determining or scheduling
anticipated or identified maintenance needs. An inventory that has specific fields for scheduling work,
tracking accomplishments, and assessing trends is a necessity during the transition to a systematic tree
pruning program.
Once appropriate and customized tree inventory data management software is in place, the City tree
population can be divided into management zones or districts. These zones can be selected by ward, or
other current management zones, already in use. Some cities coordinate with other divisions to use
identical management zones that are already in use. The number of zones is typically a matter of the
ability of current staff to accomplish work. Many cities use a seven-year cycle for tree pruning with one
zone being scheduled for each year.
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Developing and using a systematic (or cyclical) tree pruning program does not mean that property owner
requests for service are ignored. Requests should still be taken and inspected per current practice. If any
immediate needs are identified that pose significant risk to public safety, then that work would still be
scheduled according to its level of urgency. If the pruning request can be deferred until the next pruning
cycle, the homeowner is then educated about the benefit of the cyclical pruning program. The benefits of
the cyclical pruning program and a map indicating pruning program deployment should be posted on the
City Forestry website and communicated to citizens.
Issues
Reactive pruning triggered by customer requests causes unnecessary costs to the City.
Property owners want to prune City trees on their boulevards as regular pruning does not
happen. A method of dealing with citizen requests is required since the City does not allow
property owners to prune publicly owned street trees (except by permit needed for certain types
of pruning).
Recommendations
59. Develop a policy for property owners who want to prune street trees adjacent to their homes
or businesses. The current system of requiring permits for pruning small limbs may not be an
effective tool that ensures good tree care. Consider having the City perform all pruning (no
pruning of street trees by property owners) and advising property owners that a cyclical pruning
program has been implemented.
60. Place a high priority on developing a systematic, regularly scheduled tree maintenance
program including care for newly planted and young trees, cyclical pruning, and regular
inspections that assign tree risk ratings that will prioritize tree removals. Updated and effective
tree data management software will assist with this task.
61. Establish a cyclical tree pruning program (by neighbourhood or block) that will create
efficiencies and reduce costs associated with pruning and removals. Citizen requests still receive
inspections to determine if a risk to the public is involved, but non-urgent pruning needs are
deferred to the next pruning cycle.
In its 1998 assessment of urban forests, the USDA Forest Service found that over 95 percent of U.S.
cities identified the same five, long-term tree care strategies—proper site and species selection; proper
pruning techniques; minimization of construction damage; insect management; and tree health
monitoring—as being priorities and critical to preserving the health and sustainability of the urban forest.
However, the assessment revealed almost 40 percent of cities in the U.S. practice crisis management—
responding to accidents, impending hazards, and complaints rather than implementing a systematic and
preventive tree maintenance program (Pokorny, 1998).
While Thunder Bay’s current system of request-generated tree work may have strong political appeal and
appears to cost less in the short term, it may not be the most cost-effective, efficient, or prudent method
of providing much needed maintenance for trees in the long term. A preventive approach to tree
maintenance, especially pruning, will provide savings through in-house and contractual work efficiencies,
reductions in storm damage and response costs, while resulting in a healthier, long-lived, and safer urban
forest.
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Funding tree maintenance programs can be difficult in some communities. While tree maintenance
budgets are cut, tree planting tends to be an appealing expenditure as it creates a high-profile event that
captures the attention of media and citizens. Communities with healthy tree populations that maximize
benefits for its citizens will find a balance between expenditures for tree planting and tree maintenance. It
is difficult to sustain an urban forest without this balanced approach.
Thunder Bay staff and stakeholders have identified adequate follow-up care for newly planted trees as a
priority. While understanding the importance for watering, mulching, and young tree pruning, Thunder Bay
does not currently have the resources to provide these critical maintenance activities for all young trees.

5.2.3 Removals
A portion of Thunder Bay’s tree population will decline and die each year as part of a natural process.
Additionally, some trees will have defects that render the tree unstable and create a need for removal.
Thunder Bay spent $198,978 on tree removals in 2010, removing 421 trees at an average cost of $473
per serviced tree.
There is currently no system in place for systematically assessing trees for risk in Thunder Bay. Once
trees with high levels of risk are identified, either by citizen generated calls or alerts from City staff, they
are removed. This method of identification and response is similar to the current tree pruning by request
system and may lead to inefficient workload distribution or may result in serious failure of a tree before
any notification is provided. It is important to inspect trees regularly, assign risk ratings, and then remove
in order of priority, utilizing the rating system and a specified removal protocol. Typically, trees with the
highest risk rating would be removed first, with the next round of removals working its way down the list.
The removal of any public tree requires a site visit and the approval of the City Forester. Once a request
is approved, it is assigned to one of the Parks Operations Sections and assigned a priority rating to
determine the appropriate timing for a response. When a tree is removed, the limbs are typically chipped
and removed from the site. Log sections are left for residents or wood collectors to remove. Stump
grinding is scheduled for the fall months when mowing responsibilities in the parks is reduced. Property
owners are also provided information about tree replacement options.
Issues
No system in place to proactively inspect trees and apply risk rating.
City Forester spends valuable time assessing individual trees reactively.
No system in place to cost-efficiently schedule systematic removals.
Stump grinding by City staff diverts resources from activities that could provide higher benefits to
the community, such as cyclical pruning, and is unlikely to be cost-effective.
Recommendations
62. A tree inventory should be done, at a minimum, every 10 years to capture information
regarding tree health and potential structural issues. Reports can be generated for efficient
pruning and removals which will save the City resources, and enhance due diligence. Removals
can be planned as part of cyclical cycle that will promote efficiencies and lower costs.
63. City Forester or Lead Hand/Arborist can efficiently validate tree removal reports generated by
inventory software.
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64. Contract out all stump removals via City tender process. Contract prices for stump removal
are generally much less expensive than using municipal crews who could be better utilized
elsewhere.
65. Ensure inventory is updated as removals occur to provide ease of preparation of tender
documentation for contractors regarding stump removal.

5.2.4 Mulching
When applied properly, mulch can be one of the best, and least expensive, tree health care practices. It
adds organic material and nutrients to the soil, improves soil texture over time, retains soil moisture,
buffers soil temperature, and provides a barrier from lawn care equipment such as mowers and string
trimmers.
When applied improperly, mulching will create serious issues such as encouraging stem girdling roots
and basal decay. Mulch rings should resemble doughnuts, not volcanoes. Rather than stacking mulch up
around a tree, keep it pulled away so that mulch does not contact the base of the tree. In addition to
girdling roots and basal decay, excessive mulching can retain too much soil moisture and promote root
rot, and it can create nesting areas for small rodents that may chew away bark.
Keep mulch depths at 75mm and keep mulch away from the tree trunk. Ideally, mulch should be applied
to the entire area within the dripline. This is not always practical, and judgment is needed for each site.
Organic mulches are best and readily available. Tub grinding wood residue from municipal tree pruning
and tree removals is likely the most cost-effective source. Quality control is critical, including a system to
ensure that harmful contaminants are not present.
Issue
Mulching specifications required review
Recommendation
66, Current municipal guidelines in Thunder Bay’s Guidelines and Specifications for Planting of
Municipal Trees and Shrubs are adequate for mulching newly planted trees and should be used
for all plantings.

5.2.5 Watering
Water is a critical need for tree establishment, growth, and survival. Supplemental watering is nearly
always crucial for newly planted trees. Transplanted trees often lose up to 90 percent of their root system
when they are dug at the nursery and re-planted on site. Without a fully developed root system, they
require supplemental watering, especially during periods when natural rainfall is insufficient. Newly
planted trees typically need about 5cm of rain per week. Even with watering, a tree’s limited root system
may not be able to absorb enough moisture. The importance of providing adequate follow-up care for
newly planted trees to ensure they establish new roots quickly cannot be under-emphasized.
Purchasing and planting trees is a large investment that should be protected with an adequate program of
follow-up care that includes basic care such as watering.
The recommendations for this section are the same as provided in the Tree Planting section, but are
important enough to be reiterated.
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Recommendation
67. Watering is critical for tree establishment. Ensure newly planted trees are watered regularly
during the critical period of establishment of two years. Options include contracting out, or staff
watering. Although communication to residents to encourage them to water street trees may
provide some positive action, the City should not rely on effective watering by volunteers.
Watering should be included as a requirement of contracted tree planting services.
68. Consider hiring a part-time summer employee and equip them with a small truck or lawn
tractor, water tank, pump and hose, for watering young trees in City parks and open spaces.
Though basic, it is a very successful and cost-effective method of watering to promote tree
survival and growth.
69. Slowly applied water through ‘gator’ bags work well, but are sometimes targets for vandalism.
Consider a test trial for use in parks. The watering truck can refill them.

5.2.6 Urban Forest Health
Thunder Bay is located in climate zone varying from 2b to 3a, which is challenging for trees. Tree growth
is slower than found in more southern climates. Extended periods of drought, increased wind events, and
deadly attack by insects and disease all conspire to threaten tree health. As an example, the effects of
climate change have been witnessed in Thunder Bay for several years through the decline of both mature
and immature white birch trees. Hundreds of trees on municipal property (and an unknown number on
private) have succumbed to the stress of drought and subsequent attack by bronze birch borer, which
may well cause the elimination of this species from the landscape.
Birch tree removals and subsequent canopy cover loss have impacted the McKellar and Westfort Wards
heavily. Inventory statistics derived from the 2000 street tree census showed that there were 1,900 birch
trees, which made up 10 percent of the boulevard tree population. All of those trees have been and will
continue to be threatened. In addition, balsam poplar trees have been declining significantly over the past
several years and Canadian Forestry Services cites climate change as the likely cause. The potential to
impact Thunder Bay’s urban forest is very real in the short term.
Another significant threat to the health and sustainability of the urban forest is the introduction of pests
from other countries. Emerald ash borer (EAB) is one such example that has killed millions of ash trees in
Canada and the northern U.S. While its presence has not yet been detected in Thunder Bay, the
probability is very high of its arrival in the near future. EAB has the potential to kill all boulevard ash trees.
In 2000, ash comprised 4,750 trees (25 percent) of the street tree inventory. The number of ash trees in
parks and on private lands is unknown.
In response to this threat, the Northwestern Ontario EAB Task Force Steering Committee has been
created. The group is composed of municipal, provincial, and federal government; public and private
utilities; First Nations; College and University faculty; community groups and private citizens, and local
tree services, It has applied for grants from OMNR to fund a coordinator position and develop an EAB
strategy for the region. CFIA has increased early detection trapping in the area and the City of Thunder
Bay has undertaken branch sampling (referred to as Ryall Branch Sampling Method) in 2011 to
determine EAB presence and infestation levels.
While no formal City monitoring and control program is in place, the City Forester has initiated alliances
with key stakeholders in the region to ensure timely communication of insect presence throughout the
area.
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Issue
EAB is an imminent threat to Thunder Bay’s urban forest, potentially impacting approximately 25
percent of street trees.
Recommendations
70. Prepare a detailed emerald ash borer strategy that will prepare Thunder Bay for the arrival of
this devastating insect. The strategy should include provisions for discovery, monitoring,
response, and capacity for response including human resources, equipment, and budget. City
response to this insect will require extensive resources and planning.
71. EAB warning notices, identification guides, and warnings against movement of firewood
should be posted on the City’s Urban Forestry website.
72. Continue to monitor regional and national information about pest threats for not only exotic
and invasive pests but other pests that threaten the community tree resource, and learn from
what other communities are doing in terms of planning and response. London and Oakville have
excellent resources to share with communities battling EAB threats.
73. Plant diverse species, as noted in Genus and Species Recommendations to mitigate the
impact of the urban forest when invasive species arrive, or other factors such as climate change
impact tree health.

5.2.7 Wood Utilization
Thunder Bay currently has a steady stream of wood residue from public trees generated by such activities
as pruning, removals, and storm damage clean-up. Wood residue may eventually be generated at a more
rapid rate and at a higher quantity than previous levels if a higher emphasis on risk management results
in a more rapid rate of tree removal or pruning, or if exotic pests (such as EAB) threaten a large
percentage of Thunder Bay’s urban trees.
In the past, many challenges existed when it came to dealing with what many called urban wood waste,
but is now commonly referred to as wood residue. While some challenges do still exist, many have been
overcome as a result of new technologies and an ever-growing market for the use of urban wood
generated through the removal of dead and high-risk trees and those that succumbed to insect and
disease infestations.
The market for wood residues is growing rapidly for many reasons. Environmental awareness and a
desire to operate sustainably have fueled an increase in the level of research about urban wood and its
uses, and created a demand for wood products from urban trees. New technologies allow faster, more
efficient, and more useful wood processing, and allow a closer look at wood as a clean fuel for plants to
generate electricity. Economics and the sheer volume of this renewable and multi-use natural resource
also have driven an increase in the focus on creative wood utilization.
In Thunder Bay, wood that can be chipped on site from pruning and tree removals are taken to the City’s
Solid Waste and Recycling Center. Larger material that will fit into the City’s tub grinder is also taken
there and processed. The resulting material is made available to residents as mulch and compost. Large
logs are sometimes cut and left at the curb and disappear within a few days.
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Building a truly sustainable system for dealing with wood residue in Thunder Bay will eventually require a
commitment to treating wood residue as a commodity, or resource, that can directly benefit Thunder Bay
residents and potentially create a revenue stream for the City. Treating wood residue as a resource
®
corresponds well with the Earthwise Community Environmental Action Plan (2008) that promotes a Zero
Waste philosophy.
In order to achieve this level of sustainability, the City will need to understand the costs associated with
collecting and disposing of a waste product versus the cost of collecting a resource that can create new
products from recycled wood, biomass for energy, landscape mulch, and compost that can be sold.
Nearly all of Thunder Bay’s wood residue is currently collected and delivered to processors without any
revenue in return. The value of making mulch and compost available to residents should be measured
and factored into the urban forestry program benefits.
While organized programs that sustainably utilize urban wood residue are in their infancy, several models
now exist in communities that have made the shift from dealing with urban wood residue as a waste
product to effectively market and utilize it as a revenue generating resource (Bratkovich, 2001 and
Bratkovich, et. al., 2008).
Many communities such as Winnipeg, have programs in place that utilize urban wood residues as a
commodity that can be sold. Some grind the wood residues and offer materials to residents free of
charge, while selling the rest to nearby landscape contractors and others in the landscape or nursery
trade. Markets are limited, but close by. Others are more innovative and have developed programs that
set aside logs that can be sold at a much higher price than the tub ground material. These urban
programs are similar to the forest management industry’s chip-n-saw operations in many areas of the
country where trees are utilized as logs with the remaining materials chipped for use in the pulp industry
or as biofuels. Markets for these products may be geographically more challenging. Any program that
seeks to increase the utilization of wood residue will require an increase in knowledge about the potential
products and developing markets. Canada Green Building Council is a starting point for contacting
potential purchasers of wood residue.
Issues
Wood residue is not fully utilized as a potential source of revenue
Recommendations
74. Explore partnerships with local companies who purchase wood products. Refer to
http://www.woodanchor.com/how-we-reclaim as an excellent example of a successful business
who reclaims wood from the City of Winnipeg and sells as environmentally sustainable products
used for LEED certification.
75. Develop a city-owned collection yard. This option provides some control over the woody
materials that are generated within the City. Many municipalities store wood residue at a
“collection yard” within their municipal boundaries or nearby. This reduces fuel, crew time, and
equipment needs. All wood residues can be delivered to the secured site each day and stored in
sections depending on the type of woody materials. The City’s Solid Waste and Recycling Facility
or the Parks Empire Yard should be considered for collection yards.
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76. Consider processing wood residue and creating materials it can then market, to generate
revenues. Processing can include the typical tub grinder operation for converting wood residue
into mulch and compost, or using portable, band saw-type sawmills for converting higher quality
logs into lumber. Collection yards with processing facilities can be developed and operated with
the use of City crews, or the entire operation can be contracted and fees negotiated for its
operation. Typical contracts include the payment of a base monthly fee, plus a percentage of
products sold. In addition, the contract should include supplies of mulch and products for City
landscaping projects.
77. The facility for wood residue can be managed to handle publicly generated wood only, or can
be set up as a fee collection facility that handles wood residue for private contractors, or both.
The market is changing rapidly and the price of finished products (e.g., mulch and compost)
continues to rise.

5.2.8 Managing Risk
Urban forestry programs typically highlight public
safety as a priority. It is impossible to maintain trees
free of risk; some level of risk must be accepted by the
community to experience the benefits that trees
provide. Developing and implementing a tree risk plan
will increase public safety, reduce the potential woody
debris loads generated by storms, and move Thunder
Bay one step closer to a proactive urban forestry
program. A tree risk plan will locate trees with defects,
plan for the remediation of high-risk situations, and
implement the recommended maintenance work
before the trees fail and create crisis management
situations.
According to the USDA Forest Service, a tree is
considered hazardous when structural defects in its
roots, stem, or branches create an unacceptable risk
of failure that may cause injury to people or damage to
property (Pokorny, 2003). The word “hazard” often
Street trees need to be inspected regularly for
means that some threshold of acceptable risk has
defects and rated for tree risk and removed
based on priority.
been passed and implies a sense of immediacy to
some corrective action. Arborists who perform tree risk
assessments are assigning tree risk ratings based on factors that include a potential for tree (or limb)
failure, the size of the part that may fail, and the type of occupancy of the potential target. Tree risk
managers will then use these ratings to determine which trees are “hazardous” and need corrective
action.
Tree defects often derive from injury or disease that seriously weakens part the tree, predisposing the
tree to failure. Defects also arise from poor tree architecture in stems and branches that lead to weak
branch attachments, shallow rooting habits, and inherently brittle wood. Structurally sound and healthy
trees may be considered high risk if they interfere with utilities, roadways, walkways, raise sidewalks, or
obstruct motorist vision.
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An effective tree risk program begins with an inventory of public trees that includes a tree risk assessment
for each tree. The collected data should be placed in a software database system that will organize and
analyze the tree data so that tree risk priorities can be made. A tree risk manager (the City Forester) can
then review the list of trees and take steps to mitigate or completely remove the risk.
While there are several tree risk rating methodologies in use, a municipality should ensure that the rating
system they use is compatible with their tree inventory system. The USDA Forest Service Community
Tree Risk Rating System (Pokorny, 2003) suggests that it should provide information that permits a
reasonable ranking of tree risk based on the three categories that include: 1) the potential of tree (or limb)
failure; 2) the size of the part that may fail; 3) the type of occupancy of the potential target; and 4) other
factors. This system assigns a numerical rating to each category and then adds the values together using
the following formula:
Table 18. USDA Forest Service Community Tree Risk Rating System
Risk Rating Category

Points

Probability of failure

1-4

Size of defective part

1-3

Probability of target impact

1-3

Optional subjective risk rating

0-2

Total

3-10

Subjective risk categories can then be assigned:
None. Used for planting and stump sites only (Risk Rating 0-2).
Low. Trees designated as low (Risk Rating 3 or 4) have minor visible structural defects or
wounds in areas with moderate to low public access.
Moderate. Trees described as moderate (Risk Rating 5 or 6) have defects that may be costeffectively or practically treated. The majority of trees in this category exhibit several moderate
defects affecting <40 percent of a tree’s trunk, crown, or critical root zone.
High. Trees designated as high (Risk Rating 7 or 8) have defects that may or may not be costeffectively or practically treated. The majority of the trees in this category have multiple or
significant defects affecting >40 percent of the trunk, crown, or critical root zone. Defective trees
and/or tree parts are most likely between 10-50cm in diameter and can be found in areas of
frequent occupation, such as a main thoroughfare, congested streets, and/or near schools.
Severe. Trees described as severe (Risk Rating 9 or 10) have defects that cannot be costeffectively or practically treated. The majority of the trees in this category have multiple and
significant defects present in the trunk, crown, or critical root zone. Defective trees and/or tree
parts are most likely larger than 50cm inches in diameter and can be found in areas of frequent
occupation, such as a main thoroughfare, congested streets, and/or near schools.
Public safety can be increased and potential tree debris generated from storm events can be reduced if
high-risk trees are remediated. Options include moving the target, pruning the tree, or removing the tree.
Cabling and bracing and creating a wildlife habitat tree are options in some cases.
Moving a potential target away from a high-risk tree will reduce risk; however, it is only recommended if
removal and pruning cannot be completed immediately. Removing the target does not prevent a tree from
failing, it only reduces the risk. Typically, moving a target away from a tree that is likely to fail is a shortterm solution and pruning or removal may be necessary to reduce the risk to acceptable levels
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Tree defects such as dead and/or broken branches can occur even when the rest of the tree is sound. In
these cases, pruning the branch or branches can correct the problem and reduce the risk associated with
the tree.
Pruning is recommended when:
A branch is dead, but trunk condition is still acceptable.
A branch of sufficient size and/or weight is cracked or decayed.
A weak branch union exists and one of the branches can be removed.
Branches have poor form, sharp angles, a twist, or bend.
A branch is lopsided or unbalanced.
A broken branch is lodged in the crown (hanger).
A branch is improperly pruned or topped.
A branch is obstructing the view of signs, signals, or limit visibility of traffic.
Although tree removal is a usually considered a last resort and can stir emotions from the community,
there are circumstances when it is necessary. Trees should be removed when corrective pruning or
installation of hardware will not adequately reduce the risk or it is cost-prohibitive to correct the problems.
Additionally, trees that cause obstructions or interfere with power lines and other infrastructure should be
removed when their defects cannot be removed through pruning or other maintenance. A tree can also be
considered a high risk if it adversely affects public service and safety goals such as obstructing proper
sight distances at intersections, compromising uninterrupted power service, and heaving sidewalks.
Cabling and bracing does not repair a high-risk tree, but when done correctly by a trained arborist, it can
reduce the amount of stress on branches with poor structure, thus reducing the amount of risk associated
with the tree. Done incorrectly, cabling and bracing can create a more serious risk. Cabling and/or bracing
is recommended as treatment for a high-risk tree only if the tree has significant historic or landscape
value. Cabling and bracing systems should be monitored on a yearly schedule, and to manufacturer’s
specifications. Hardware requires replacement whenever changes to the tree or the hardware occur.
Some high-risk trees are good candidates for conversion into a wildlife habitat tree. Suggestions include:
Consider trees with defects in low use area.
Choose a tree with characteristics such as cavities that are suitable for wildlife habitat.
Remove or reduce the size of defective scaffold branches.
Shorten the trunk to minimize the chance that the tree will fail.
Leave the cavity for wildlife to inhabit.
Issue
A tree risk assessment system including risk rating is not in place.
Recommendations
78. Undertake a systematic tree inventory that includes risk ratings performed by professional,
certified arborists.
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5.3 Tree Inventory Management
Many types of tree inventory systems have been used by cities to gather and organize information about
their trees. A tree inventory system must meet the specific requirements of that city, and provide detailed
and useful information that staff will utilize daily to manage workloads more efficiently. To help in this
evaluation towards optimizing the City of Thunder Bay tree inventory, a standard of comparison was
chosen. Thunder Bay’s tree inventory was evaluated against the standards set forth in the Best
Management Practices for Tree Inventories, published by the International Society of Arboriculture in
2006.

5.3.1 Current Inventory Evaluation
As noted in Table 11, there are three classes of information that are
outlined in the Best Management Practices for Tree Inventories:
location information, standard tree information, and supplemental
tree information.
Within the location information section, the City of Thunder Bay’s
current inventory includes general location and detailed information
on street trees. The City does not currently include a full inventory of
parks and other public green spaces in its tree inventory, which
among other possible spaces would be classified as randomly
distributed trees.
Standard tree information captured in the City’s inventory includes
species, diameter, and condition. The inventory does not include
information about maintenance needs, and also lacks a comments
field that would capture critical information not listed in a predetermined list of options, such as insect or disease damage.
Supplemental tree information collected in the City’s inventory
includes height but does not include fields that capture details such
as risk assessment, memorial or heritage trees, lightning protection,
and plant health care issues.
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Table 19. Standard Inventory Data Fields as Compared to Thunder Bay
Inventory Field

General Location
Detailed Location:
Street Trees
Detailed Location:
Randomly
Distributed Trees

Species
Diameter
Condition
Maintenance
Comments

Other Site
Information
Height
Crown Width/Spread
Community Status
Secondary
Maintenance
Risk Assessment
Plant Health Care

Description

Thunder Bay Inventory

Location Information
Collecting ward, precinct, neighbourhood, or zone
information facilitates maintenance routines.
The tree's physical location in relation to public ROW
and/or public space, X and Y coordinate locations,
address, block side information, site information. Planting
sites are often inventoried.
X and Y coordinate locations, distance and direction from
fixed reference points.
Planting sites usually not inventoried.
Standard Tree Information
Trees identified by genus and species using botanical
names. Common names often collected for nonprofessionals.
Provides an estimate of tree age to obtain overall forest
age structure.
No single system for evaluation. Two methods include:
assigning a Code between 1 and 4; and the U.S. Forest
Service system separates structure and health.
Primary maintenance, including remove, clean, raise,
structural prune, thin, reduce, stump/grind, inspect.
Critical observations concerning a given feature.
Supplemental Tree Information
Collect other field data of interest
e.g., hardscape damage, underground utilities.
Expensive to measure, constantly changing, and rarely
useful in urban forestry.
Potentially desirable for environmental assessment
programs, but serves no managerial purpose.
Special status such as historical, memorial.
Structural support, soil, lightning protection, pests.
Tree failure hazards can be noted and the level of danger
posed to the public can be evaluated.
Recommendations such as irrigation, mulch, fertilization.
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5.3.2 Inventory Enhancement
The Best Management Practices for Tree Inventories lists the following benefits of having an inventory:
Increased efficiency
Improved community relations
Emergency preparedness
Justified budgets
Documented actions
Thunder Bay achieves these benefits with varying degrees of success. A high-quality, complete inventory
helps forest managers identify work to be done and gives the City the ability to execute tasks much more
efficiently. Work can be scheduled for specific areas where multiple operations can be performed in a
single visit to that area.
According to a City forestry staff member, “an inventory of street trees was initially completed in the late
1990s and has only been partially updated since then.” The partial update to the inventory has meant
many fields in the original inventory were not updated. In order to achieve an accurate representation of
the urban forest, and to be able to task, plan, and budget accordingly, it is important to commit to a full
inventory update.
The existing inventory has several strengths that should be used to their full advantage. Table 18 lists
strengths and weaknesses of Thunder Bay’s street tree inventory.
Table 20. Strengths and Weaknesses of the Thunder Bay Tree Inventory
Strengths of Thunder Bay Inventory
Inventory included geospatial information
Inventory is managed in a GIS

Weaknesses
GIS management system not optimized for urban forest
management
Inventory does not include all public spaces

Complete street tree inventory
Basic tree attributes identified, including species, DBH,
condition
Each tree has a unique identifier

No risk assessment information

Block side location information for majority of trees

No secondary maintenance recommendations

No hazard risk assessments/ratings captured
No primary maintenance recommendations

Strengths
The City’s current inventory is already digitized and accessible through an ESRI based GIS system,
interfacing with Hansen, which blends spatial data (referenced location) and attribute data (e.g., species).
This allows easy data transfer and manipulation. Another strength, implicit in the inventory’s existence
within a GIS, is the inclusion of geospatial data, which allows a tree to be located in space.

Urban Forest Management Plan
City of Thunder Bay, Ontario

57

December, 2011
Davey Resource Group

In its current form, it can be used to model and quantify benefits that Thunder Bay receives from its urban
forest. Using the i-Tree Streets software, basic City information can be used in tandem with basic tree
attribute data (species, diameter, and condition rating) to output the dollar value of the environmental and
economic contributions made by the tree population. Current inventory does provide complete numbers
of trees, their species and locations, which has been valuable for preparing for loss of threatened species
such as ash or birch. A number of Lakehead University students have also used the inventory as a
resource for research projects.
Weaknesses
While GIS is considered a strength of the current inventory, it has limitations. Hansen is not optimized for
tree management operations. Upgrading the inventory interface through a more specialized tree
management software tool would allow the City to increase effective use of financial and staffing
resources.
The inventory does not yet include all trees on public property. This means the City cannot capture the
complete public urban forest within their GIS system, or within any database management system. This
inhibits planning and proactive tree work. The capture of all public trees in the inventory will allow the City
to obtain a full accounting of maintenance costs, risk levels, and diversity. Forestry Section staff have
been working toward capturing some data with the assistance of summer students and the temporary
intern.
The lack of risk rating information in the inventory makes it very difficult for Thunder Bay to prioritize, plan,
and schedule tree work, and to budget accordingly. Risk rating is considered one of the most important
attributes to an urban forest manager, who is tasked with efficiently managing the forest and delivering
optimal public safety. Numeric risk rating systems exist which include the probability of failure, size class,
and significance of potential targets. Certified arborists with experience and knowledge of tree risk should
be used to perform the risk assessment.
The City of Thunder Bay tree inventory also records available planting site information. Recording
available planting sites allow forest managers to track the percentage of possible tree sites having
existing trees. This percentage figure is called the stocking level. According to the Best Management
Practices for Tree Inventories, planting sites are often not suggested for park settings, but are often
recorded for street trees.
Recording available planting sites will permit the City to determine its stocking level, and set planting
goals. Inventoried planting sites help with budgeting for future planting by allowing forecasting and goal
setting for expansion, or enhancement of the community forest. Without accurate stocking level
information, it becomes more difficult to know how to prioritize planting areas. When these sites are
mapped, well-considered decisions can easily be made on where the most effective planting area will be.
When available planting sites are identified during the inventory data collection, additional information can
be collected that will assist with planning for future tree planting efforts. The additional information should
include location site information, such as type of planting area, dimensions, presence of utilities, and
adjacent land use.
The absence of maintenance recommendation data in the inventory means the inventory is not being
utilized to its full potential. Without primary maintenance information, the City has limited information with
which to budget for coming years. When primary maintenance data are collected, budgeting becomes
more accurate and longer-term budgeting becomes feasible.
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Secondary maintenance recommendations are another useful element in a city tree inventory. These
details allow the City to make specific recommendations for each individual tree. Such recommendations
may include structural support, soil modifications, lightning protection, pest controls, and plant health care
(including irrigation, mulching, and fertilization). Secondary maintenance with an emphasis on pest
detection may deserve consideration under the assumption of the eventual arrival of the emerald ash
borer.

5.3.3 Quality of Data
The usefulness of an inventory depends directly on accuracy and quality of its data. According to City
staff, the personnel used to keep the inventory up-to-date are temporary employees including a one year
intern and summer students. The Best Management Practices for Tree Inventories suggests temporary
staff have fair to good accuracy. To maximize data quality, the City should consider either full-time ISA
certified arborist staff or employing professional, qualified, experienced ISA certified arborists on contract
to increase the accuracy of data collection. This will also eliminate the amount of training and supervision
required for the project, and speed up completion time.
Data collection equipment is an important component to ensure accurate and consistent data are
captured. Personal Digital Assistants (PDAs) or tablet personal computers are capable of running GIS
directly, and allow the user to input data directly into the GIS. This method minimizes error from human
data entry, since the data only have to be entered once. With high-quality input software, field value
verification checks are a built into the system, further reducing human error. Ruggedized equipment
should be used for any outdoor application to reduce the chance for damage.

5.3.4 Tree Management Software
During the tree inventory data collection process, functional data collection software is needed. Once data
collection is completed, the task then shifts to data management, including data analysis, preparation of
work orders, and tracking performed work. A data management software upgrade will optimize and coordinate tree-related tasks. There are distinct differences between software tailored specifically to tree
management which offer efficiencies and general purpose software adapted to provide some
functionality.
Ideal tree management software is tree-centric and developed by urban foresters to optimize efficiencies.
It has specific functionality that is directly related to managing the needs of a constantly changing tree
inventory database. These functions should include a flexible species lookup list that is configurable by
common name or botanical name, and capable of being customized to manage general information about
a particular species such as shade tolerance, wind resistance, and pest susceptibility.
Tree inventory software is built with specific functions related to the operational management of trees,
including processes to handle tree-related tasks such as tree removals, stump removals, and tree
plantings. Quality tree management software should include a GIS interface that complements the
database and allows urban foresters to set up tree work projects. The fact that the software is tree-centric
rather than address-centric makes it easy for the user to relate data to specific trees rather than general
information in a comments field tied to an overall address record, as is typical with public works systems.
An additional consideration when examining tree management software is making the inventory
accessible to the public in some capacity, such as viewing species information. Limited access to other
City departments for cross-referencing with other infrastructure projects and requirements is another
useful option. Such accessibilities should be accompanied by varying permissions for manipulating and
viewing the data.
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Issues
Existing tree condition data in the inventory has been found to be inaccurate.
No hazard risk rating information was captured during inventory, so City Forester unable to
assess priorities effectively
Some inventory data capture was performed by individuals with limited expertise in inventories
Recommendations
79. Update the current tree inventory to provide complete, more accurate and useful data upon
which to base planning decisions. Current inventory did not take into account tree risk
assessments, which is a fundamental industry standard tool for cost-efficient planning of cyclical
pruning programs, and of critical importance to Forestry staff who are tasked with managing
public safety. A numerical risk rating system will provide clear direction for assigning work priority.
A dynamic inventory system that can be updated periodically as trees are re-inspected is a very
strong and important tool for recording pest incidence and referencing past threats, as well as
planning for future pest threats such as EAB.
80. Complete the inventory to include all public trees and available planting sites.
81. Commit to full updates of the inventory at least every 10 years, and subsequently update
continuously to capture changes in tree structure, health, and potential issues.
82. Employ full-time, ISA certified staff or Certified Arborist contractors to increase the accuracy
of data collection and provide risk assessment.
83. Include primary and secondary maintenance information when collecting tree data.
84. Prior to any future inventory, evaluate potential data quality against the ISA Best Management
Practices for Tree Inventories.
85. Update the current tree inventory in advance of establishing a cyclical, or grid pruning
program. Tree inventories could be phased to align with City budget process, e.g. street tree
inventory of approximately 20,000 trees could be phased over 2 or 3 years.
86. Invest in tree management software developed specifically for urban forestry management.
Consider software that allows public calls to be tracked, and work order generated automatically,
as well as report capability to assist with prioritization of work.
87. Utilize tree data collection and tree management software to collect, store, and utilize tree
data.
88. Compare tree management software by various suppliers to ensure functionality, ease of use,
and reporting capabilities to maximize efficiencies and effectiveness of the software.
89. Invest in hand held PDA’s or tablet personal computers to allow field updates by City staff.
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Section 6: Budgets
6.1 Capital and Operational Budgets
Municipal governments are constantly challenged to allocate funds in an equitable way that provides for
public safety and services for the greatest public good. Some decisions and allocations are easy. Others
may require a periodic assessment of public values to determine appropriate budget amounts. In the
past, trees were thought to be strictly an aesthetic benefit and were largely ignored as infrastructure that
provides tremendous public health and safety benefits.
In recent years, much has been learned about the economic benefits that trees provide in community
settings. While public tree management competes with other community services, a full understanding of
tree benefits will permit a more appropriate allocation of funds to maintain those benefits. Municipalities
with active community forestry programs consider these expenditures as investments for the current and
future well-being of the community. In 2010, Thunder Bay’s investment of $705,003 in its urban forestry
program yielded benefits with a value of $1,555,888. This calculation of benefits, provided by utilizing the
i-Tree Streets model, yields a benefit-cost ratio of 2.21, meaning that for every dollar invested in the
urban forestry program, a total of $2.21 was provided in return.
The City’s current urban forestry budget of $705,003 represents less than 1 percent of the City’s total
budget. Cost categories are provided in Table 5 and indicate that tree pruning (29 percent) and tree
removal (28 percent) account for the majority of budget expenditures. Tree planting accounts for 11
percent and program administration 18 percent of the total budget. All other categories account for less
than 6 percent of the total.
The Urban Forestry Section’s allocation of funds is very typical and is in line with average municipal
figures of 30 percent for pruning, 28 percent for removal, 14 percent for planting, and 8 percent for
management and administration (Kielbaso, 1989). Priority is given to public safety categories such as
removal of high-risk trees and pruning to maintain structural integrity.
The following Table 21 and Figure 6 illustrate comparative costs of various urban forestry programs
across Canada. It is important to note the very wide spread of funding across municipalities, from almost
$23 per capita to under $5 per capita. Within that range, Thunder Bay is positioned near the bottom end,
at $6.47 per capita. There is room for Thunder Bay’s urban forestry budget to be increased, and still
remain in the low-mid municipal urban forest comparative budgets.
Table 21. Comparisons of Municipal Urban Forestry Budgets 2010

Gross Forestry Budget
Forestry % of total budget
Population
Per Capita Cost of Forestry

Oakville

Toronto

Winnipeg

$3,785,900

$42,864,600

$10,830,000

Thunder
Bay
$705,003

Edmonton

Ajax

$5,695,000

$473,600

1.22%

0.47%

1.28%

0.38%

0.68%

0.70%

165,000

2,503,281

693,200

109,000

1,150,000

100,000

$22.94

$17.12

$15.62

$6.47

$4.95

$4.74
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Per Capita Cost of
Forestry Budget
$25.00
$20.00
$15.00
Per Capita
Cost of
Forestry
Budget

$10.00
$5.00
Ajax

Edmonton

Thunder Bay

Winnipeg

Toronto

Oakville

$0.00

Figure 6. Comparison of 2010 Per Capita Budgets for Urban Forestry
In addition to the operational budget of $705,003, the Forestry Division should consider the following
capital projects that are relatively short-term in nature, but will yield very long term benefits and result in
operational efficiencies.
An updated city-wide inventory of trees on public lands is needed that will include information about tree
locations, species, size, maintenance needs, and risk assessment information. The inventory should be
supported by software that allows maintenance needs to be categorized and assigned in an efficient way.
The total cost of completing an updated inventory is estimated to be $96,000 and could be completed in
three one-year increments at an annual cost of $32,000. Inventory should be done in advance of pruning,
to move the City toward a systematic pruning cycle.
Additionally, a cyclical pruning program should be implemented that will prune trees on a seven-year
rotation. Developing a cyclical pruning program that prunes trees on a block-by-block basis creates
tremendous efficiencies that result in significant long-term savings and a healthier urban forest with fewer
high risk trees. In 2010, the city pruned 1213 trees. Contractors pruned 147 of that total. The 1213 trees
was an increase over the totals from previous years that ranged from 631 pruned trees in 2008 to a total
of 808 trees pruned in 2009. Even at the 2010 pruning level, the city pruned only 6.64% of its trees. At
this rate, a cyclical program would take 15-16 years before all trees were pruned. It is recommended
that this program be considered for capital funding, as a separate initiative to accelerate pruning to the
point where operational budgets can include cyclical pruning costs. A program to achieve a 7-year cycle
necessitates using contracted crews for up to seven years and utilize capital funds to complete. The 2012
pruning costs are expected to be $60,815 and are expected to increase at approximately 2% per year.
Once the capital pruning project is completed, the city crews will be phased in to a cyclical program and
adjust to the block-by-block pruning system. While the potential number of trees to prune will increase
above current figures, the efficiencies of block-by-block pruning and the increased attention that trees
have received will reduce the amount of time required for each tree.
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Issues
Thunder Bay’s current level of funding for urban forestry activities is relatively low compared to
other cities.
Efficiencies are needed to help the city maintain or enhance the level of service provided to its
citizens.
Recommendations
90. Create a more accurate system of tracking costs for urban forestry related activities. Difficulty
in tracking actual expenses for operational work such as tree planting, pruning, and removals
seriously impedes the City’s ability to plan and track program efficiencies.
91. Create efficiencies by developing short term capital projects such as an updated tree
inventory and increasing the current rate of tree pruning using contracted tree services to perform
block-by-block pruning.
92. Create a specific capital budget line item for planned replacement of existing equipment and
purchase of new equipment.
93. Consider increasing the annual operating budget for urban forestry activities to levels
consistent with other cities in amounts that reflect values described in other city long term
planning documents.

6.2 Funding Opportunities
Urban forest management is a valued function in Thunder Bay and receives dedicated funding. With
greater funding levels, the City could move from a reactive to a proactive management approach, provide
greater services, and increase tree canopy coverage.

6.2.1 Tree Stewardship Program
The City currently has highly successful Tree Stewardship Program (TSP) which was created in 2006 to
help promote the long-term sustainability of the urban forest by providing an accelerated, cost-shared tree
planting program for Thunder Bay citizens. The Tree Stewardship Program is The TSP increases the
number of urban trees in the city, enhances community stewardship, beautifies neighbourhoods and
raises the profile of urban tree values. As noted in Tree Planting Section 5.1.1, property owners may also
participate in the Tree Stewardship Program (TSP) by paying for a portion of the cost (currently $125) and
have a tree planted the following season. This program provides a cost-shared option for accelerated tree
planting, and includes a public outreach component that encourages stewardship of the new trees and
other boulevard trees. Tax receipts are issued for this popular program.
There are other funding mechanisms and sources the City can also consider to provide additional
revenues in support of a truly progressive, comprehensive urban forest management program.
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6.2.2 Establish a Thunder Bay Tree Bank
Create a separate internal municipal account to deposit funds from various sources, which are restricted
for use by the urban forestry program. The funds in this account should be managed by the Urban
Forestry Section, subject to the annual budget process, and expenditures need to follow normal
purchasing policies and procedures. The Forestry Section currently has a budget line for Miscellaneous
Revenue, which is a good start, and includes revenues, donations and sponsorships. By attaching a
name to the pool of revenues, it provides a marketable name for potential donors to contribute to, as well
as including monies from various additional sources listed below.

6.2.2.1 Damage Compensation
This is a legitimate and often under-pursued source of funds. When an automobile damages a public tree
or when construction equipment destroys a group of public trees, the City should seek compensation for
the landscape value of that tree(s). The City can rightly seek compensation for the total damages,
including: the value of the tree(s); the cost of repair or clean-up; and the cost of the administrative time
used during the resolution of the situation. The receipt of $500 from a minor car accident to $5,000 for a
major damage claim can add up over time. Generally, the compensation is collected from the insurance
company of the person responsible for the damage or directly from the business that caused the damage
to public trees. The compensation funds can be used to remedy the specific damage, or be used for other
legitimate urban forestry functions throughout the City. The Forestry section does pursue damage
compensation on larger claims, although currently limited staff resources make it difficult to find time to
follow up.

6.2.2.2 Permit and Plan Review and Inspection Fees
Most municipalities require private developers and businesses to support the administrative and staff time
needed for proper and professional plan review and site inspection tasks. Thunder Bay currently does this
per authorization of Article 297 Planning Application Fee and further by Schedule ‘A’ - Planning Act Tariff of Fees. In light of the City’s goal to protect and enhance the urban forest, additionally and
specifically charging for the time and arboricultural expertise needed to approve permit applications,
review plans, and make site inspections might be a viable option to support the salary and benefits of
additional full or part-time urban forestry positions. The City may need to perform a job analysis to
determine the time spent performing review and inspection tasks, and could investigate what other cities
in the region, or of a similar size, are charging for such a task.

6.2.2.3 Developers’ Fees
In lieu of or in addition to new tree-related plan and inspection fees, and previously mentioned currently
required expenses for tree preservation compliance, landscape installation, and other zoning/subdivision
regulation activities, developers could be required to pay a set amount to support Thunder Bay’s overall
urban forestry program. In effect, it would be a cost of doing business within the City limits. The fee could
be a percentage of the total project cost, based on the number of housing units built, or based on the area
of land being developed. The City’s Planning and Engineering Division may have better information upon
which to base this fee. It is suggested that this fee would be paid and deposited in the Tree Bank before
the project is approved.
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6.2.2.4 Utility Company Fees
Utility companies perform new construction, maintenance, and repair work on an annual basis in the City.
This work may affect the aboveground and belowground portions of public trees. It is prudent and
reasonable to assess a fee to such utility companies when their work affects municipal trees. Utility
companies with aerial facilities might be required to provide the City with an anticipated annual work plan
and maps with an appropriate fee attached to a blanket, city-wide annual permit to provide for inspection
and monitoring. Additionally, any compensation for documented damage to public trees during utility work
would be collected separately on a case-by-case basis, and the utility company should be responsible for
the costs for any remediation necessary (e.g., pruning, fertilization, or temporary irrigation) above and
beyond the fees and compensatory payment. The same conditions would apply for companies installing
or maintaining underground utilities. The City of Cincinnati’s urban forestry program has successfully
used funds both an annual permit fee and damage compensation collection from utility companies to
support staff time and remediation of utility projects for over 30 years (Refer to the Cincinnati Municipal
Code - Chapter 743, Sections 11 and 17).

6.2.2.5 Private Donations and Corporate Sponsorships
Thunder Bay is fortunate to have generous citizens who care about the quality of life in the City.
Advocacy groups in Thunder Bay should solicit citizens for private donations to support tree planting, tree
care, and public education activities. Again, attaching a name to the program would help market the “Tree
Bank”. A major source of donations could be from businesses and corporations who wish to sponsor nonprofit, environmental activities. All potential contributors should be reminded that any donations may be
tax-deductible when they file their federal income tax return, similar to the Tree Stewardship Program.

6.2.2.6 Memorial and Honor Trees
Thunder Bay’s Tree Planting Program includes a Commemorative Tree and Bench Program. Citizens at
times of loss and at times of celebration often choose to plant a tree to remember special people or mark
a special achievement or event such as a birth. This type of program can generate good public relations
for the urban forestry program.
A prudent approach to implementing such a program is to set a level of funding that will not only purchase
and plant a tree of a certain size, but that will also collect funds to pay for maintenance for three years.
Although the Forestry Section website notes that this program is a full cost recovery program, the
revenues fall short of the costs involved. Currently, the program revenue is $450 for purchase, planting,
and maintenance of the tree for a 10-year period. A replacement guarantee is given for 3 years post
planting.

6.2.2.7 Firewood, Mulch, and Wood Sales
The wood waste from tree maintenance and removals can be a source of funds for the ‘Tree Bank’. Other
cities such as Winnipeg have been successful in selling split and un-split firewood, hardwood timber, and
rough wood chips to the general public and commercial businesses.
Rather than pay for removal and disposal, cities sell these excess wood products. A new trend is when a
significant or historic public tree must be removed; the logs and useable wood are given to local
craftsmen who then create furniture, sculpture, and other collectibles from the wood. These are sold and
all or portions of the proceeds are returned to the City.
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6.2.2.8 Grants
The City has previously received grants for urban forestry projects, but with the investment in time and a
person skilled in grant writing, there are likely multitudes of grant opportunities for Thunder Bay. These
opportunities can be found with the Provincial and Federal governments, non-profit organizations, large
corporate and private business foundations, and private charitable foundations. If Thunder Bay
establishes a Tree Bank, there will be a ready source of matching funds to leverage even more grant
dollars.
Issues
Memorial tree program costs do not recoup full costs.
Funding opportunities need further exploration.
Wood waste is not fully utilized as a potential source of funds.
Recommendations
94. Establish a Thunder Bay Tree Bank to support tree planting programs.
95. Increase the memorial tree purchase cost to cover all associated costs. Examples of other
City programs are provided below for comparison.
o

Oakville: $2,100 includes plaque and maintenance for 5 years (http://www.oakville.ca/
memorialtree.htm)

o

(http://www.edmonton.ca/environmental/conservation_landscaping/commemorativeplanting.
aspx). $1,000 donation includes tree and plaque

o

Mississauga: $750 for a tree, $250 for the plaque, maintained as other parks trees
(www.mississauga.ca/portal/residents/preserveourparks?paf_gear_id=10200022&itemId
=200022&returnUrl=%2Fportal%2Fresidents%2Fpreserveourparks)

96. Establish a gift donation option on the Forestry web page to allow donations of any amount.
The City of Toronto has a gift donation program that may be referenced:
http://www.torontoparksandtrees.org/catalog/index.
97. Explore partnerships with local companies who purchase wood products. Refer to
http://www/woodanchor.com/how-we-reclaim as an excellent example of a successful business
who reclaims wood from the City of Winnipeg and sells as environmentally sustainable products
used for LEED certification.
98. The City may consider developing a list of interested parties to be contacted when wood of
significance becomes available.
99. The Urban Forestry Program Specialist should continue to explore opportunities for
environmental grants and prepare at least 3 proposals per year to secure funds. Suggested
organizations to explore are:
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Trees Ontario Forest Restoration Program
www.treesontario.ca/programs
o

The Trees Ontario Forest Restoration Program provides financial support to partners wishing to
organize tree planting projects who make a significant contribution to ecological sustainability at the
local level. Recipients include Trees Ontario planting agencies that have identified a specific
geographic area having an ecological requirement that may in part be addressed through tree
planting. The subsidy will help to reduce the tree planting costs. In turn, the planting agency
provides all services required to plant the trees, including site inspection, preparation of site plan,
ordering stock, site preparation, overseeing the tree planting, tending and follow-up survival
assessments.
*Note: Trees Ontario Forest Restoration Program availability is dependent on donor contributions.

OMNR Grant Program
www.evergreen.ca/en/funding/grants/
o

The Ontario Ministry of Natural Resources (OMNR) and Evergreen have launched a grant program
designed to support the planting of 100,000 native trees on publicly accessible lands in cities and
towns across the province.

o

Grants awarded will range from $5,000 to $15,000.

Walmart – Evergreen Green Grants
www.evergreen.ca/en/funding/grants/
o

For community-based restoration and stewardship initiatives in urban and urbanizing areas,
including naturalization, restoration and stewardship, and community food gardens.

o

Amount: Up to $10,000

The Rebuilding Nature Grant Program
www.evergreen.ca/en/funding/grants/
o

Supported by The Home Depot Canada Foundation and led by Evergreen

o

For community groups to cover the costs of tools and building projects, native plants and trees, and
other expenses in support of environmental stewardship projects.

o

Amount: $1,000, $3,000 or $12,000 plus $2,000 in The Home Depot gift cards

o

The deadline for applications for 2011 has now passed.

Toyota Evergreen Learning Grounds School Ground Greening Grants
www.evergreen.ca/en/funding/grants/
o

For schools wishing to create outdoor classrooms and food gardens to provide students with a
healthy place to play, learn, and develop a genuine respect for nature.

o

Amount: $500 to $3,500 for publicly funded Canadian schools (JK–Grade 12); $500 to $2,000 for
not-for-profit daycares

o

For 2011–12 - Application intake dates: September 16, 2011; December 2, 2011; March 16, 2012;
June 1, 2012

Fido – Evergreen Quick Start Grantswww.evergreen.ca/en/funding/grants/
Association of Municipalities of Ontario (AMO)
www.amo.on.ca
o

Grants and Awards are available. The website is still under development; check back frequently.
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Section 7: By-laws, Standards, and Policies
A review of current by-laws, standards, and policies that are part of urban tree management in Thunder
Bay was performed and the following comments are made to amend or improve them.

7.1 Tree By-law
Thunder Bay’s current Tree By-law (#008-2005 and the 2006 amendment #144-2006) is referred to as “A
By-law to authorize and regulate the planting, care, maintenance, protection, preservation, and removal of
public trees on municipal property, and to ensure the sustainability of the urban forest at various sites in
the City of Thunder Bay, in the District of Thunder Bay”. This By-law can be referenced in Appendix E.
The By-law was created in 2005 to raise the profile and value of urban trees on municipal land. It also
was designed to educate the community on the value of tree protection and alternatives to removal. The
By-law has given the City the leverage needed to regulate the planting, care and maintenance, protection,
preservation, and removal of public trees on municipal property, and to ensure the sustainability of the
urban forest in the city of Thunder Bay.
Thunder Bay’s current Tree By-law was reviewed and was compared to those of other Canadian cities.
Overall, Thunder Bay’s Tree By-law is comprehensive. If properly and adequately enforced, the By-law is
a good foundation for the continuation and advancement of proper urban forest management and
protection in the City. As the program evolves and improves, and as other issues arise in the municipality,
the By-law should be amended as necessary. At this time, the following recommendations are made to
strengthen Thunder Bay’s Tree By-law:
Issues
Tree By-law does not reflect current state of Thunder Bay’s urban forest.
Tree By-law does not optimize protection of the urban forest.
Recommendations
100. Article 2: Philosophy, should be enhanced with content that addresses not only tree
preservation but also increased tree establishment and gaining more tree canopy cover.
101. Consider renaming Tree By-law to Tree Preservation By-law to recognize the intent and
reinforce the “Clean, Green and Beautiful” strategy.
102. Create a list of species not permitted for planting on public property. Examples of species to
prohibit may include those with prominent thorns, large fruits, and those known to be invasive,
including those which have potential to be invasive in the future if introduced to the area.
Examples are: Crataegus (thorny hawthorns), Gleditsia (thorny honeylocust), Maclura (osageorange), Robinia (black locust), Ailanthus altissima (tree of heaven), Rhamnus cathartica
(European or common buckthorn), Rhamnus frenula (glossy buckthorn). This amendment would
require changes in Article 3, Section 3.08, 3.11, and Article 4, Section 4.01.
103. Remove provisions for owners of property adjacent to city trees to prune trees of any size, or
cut limbs of any size. Educate property owners about the reasons for such provisions. Will require
changes in Article 3, Section 3.09.
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104. Section 3.04 Removal of Objects is difficult to enforce. Consider renaming to “Prohibition of
Posting to or Injury of Public Trees”. Include language that protects trees from injury due to
posting of signs or other objects including wires, fasteners, or fixtures, or injuring trees in any
way. City of Toronto’s By-law is a good example, stating: “Remove or cause to be removed
without notice or compensation to any person any object or thing that adversely affects a tree or
part of a tree on a City street. No person shall attach in any manner any object or thing to a tree
or part of a tree located on a City street except with the prior written approval of the General
Manager. The City of Ottawa Municipal Trees and Natural Areas Protection By-law is another
good reference.
105. Develop and include fines and amounts per Section 391 of the Municipal Act 2011. This
requires amending Article 7: Enforcement and Penalties.
106. Include statement prohibiting planting of trees on public property without the written consent
of the City Forester.
107. Change the title of Article 9 from ‘Public Nuisance’ to ‘Public Hazard.’
108. In the definitions, include a definition of “tree crown,” and in Section 1.01s, revise the
sentence to be”…the trunk or root flare is totally or partially located….”
109. Aspects of regulations and enforcement of tree protection measures/guidelines should be
made part of the By-law in the future.
110. Add language to the By-law that addresses concerns about protection of woodland buffers
and other natural areas. Appendix E contains a section of Ottawa’s tree By-law that addresses
the protection of natural areas.
111. Add language that clarifies issue related to “nuisance trees”. Sample language is provided in
Appendix E that should be considered.
112. Generally speaking, the Tree By-law articles, sections, and language should be reviewed
every 5 to 10 years, unless a dramatic change in the resource or other related By-laws occurs
prior to the scheduled review.
113. A public education effort should be made to acquaint the citizens and businesses in Thunder
Bay with the provisions and restrictions of the By-law, and the public consultation should be
included in the process prior to any major revisions.

7.2 Standards and Policies
Thunder Bay has developed a number of standards and specifications that guide the processes involved
with carrying out municipal tasks. They provide useful guidelines for performing urban forestry related
activities and create consistency in operations as staff turnover occurs.
City of Thunder Bay guidelines and specifications that were reviewed include the Guidelines and
Specification for the Planting of Municipal Trees and Shrubs, and the Tree Protection Standards. Creating
such documents involves a range of tasks that includes gathering current accepted standards within the
industry and applying those standards to current and local conditions. As new research and information
becomes available, many standards need to be updated to reflect new arboricultural and horticultural
knowledge and accepted techniques. For example, new studies have identified important information
about tree planting depth. Final planting depth should allow for the root flare and top lateral root to be
visible. Such specifics need to be incorporated into the city’s standards and polices.
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Additionally, recommended soil volumes have been established for planting trees. Survival of newly
planted trees in Thunder Bay would increase if recommended soil volume specifications were adopted
and utilized. Street trees rely heavily on the moisture and nutrients provided by limited rooting space.
Usable soil volumes can be calculated using several different models (appendix G), but most provide the
following guidelines:
Between 5 and 15 cubic metres for a small tree
Between 20 and 40 cubic metres for a medium sized tree
Between 50 and 80 cubic metres for a large tree.
The issues of tree protection during development, woodland buffers, and “nuisance” trees, appear to be
priorities at this time and deserve specific standards and polices be developed for proper management
and protecting the integrity of the City’s urban forest.

7.2.1 Woodland Buffers
Woodland buffers are natural, forested areas that exist on both public and private properties. These areas
provide valuable canopy coverage and air quality benefits for the entire City as well as provide sitespecific benefits such as privacy, wildlife habitat, stormwater moderation, and energy reduction.
Woodlands are an especially valuable municipal asset in that they provide many benefits but require very
little investment in management, maintenance, or planting costs. To manage these properly, however,
standards and policies must be in place, which do not currently exist in Thunder Bay. Ottawa and Toronto
have good natural area protection standards that appear in their By-laws (included in Appendix E), which
are good references on which Thunder Bay can base their policy development.

7.2.2 Nuisance Trees
The other important current issue is the management of what are termed “nuisance trees”. Nuisance is
largely an undefined term as it depends on individual interpretation. The closest definition would include
“unnecessary hardship”. As an example, one person may find an oak tree to be a nuisance because it
drops acorns, while another person may like the acorns and use them to make wreaths. Others may
consider apple trees as nuisance because of the apple drop and subsequent arrival of wasps. In any
event, Thunder Bay Forestry staff should assess each situation and determine the severity of the
nuisance on the homeowner. Where it is determined to be severe, options can be presented. However,
these must be related to Article 2: Philosophy, in By-Law 008-2005 as it states: “The Corporation adopts
a philosophy which seeks to preserve rather than remove Public Trees wherever possible and expedient”.
Home ownership changes frequently while trees live for decades. This is reflected in the philosophy in
that one owner’s view of nuisance should not impact on a future owner’s desire to have a tree. Therefore,
a policy should be developed on the premise that since the property owner is requesting the action on the
“nuisance”, and if the action is deemed appropriate by the City, the property owner should responsible for
all associated costs. These include, but are not limited to, costs of inspection, removal, stumping, and
replanting. Replanting with alternate species is a necessity to preserve the tree cover in the City so this
provision must be included in the policy. A recommendation of specifics, e.g., the replacement tree should
be planted as close to the original tree as possible—preferably the same lot frontage should be included.
Once this policy has been developed, it should be adopted into the Tree By-law.
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Issues
Standards and specifications do not reflect current best practices for tree care.
Planning and policies to better protect and enhance the urban forest should be developed and
implemented.
Recommendations
114. Update species list in the Guidelines and Specification for the Planting of Municipal Trees
and Shrubs (Appendix G).
115. .Update tree planting standards to include information about identifying and exposing the
root flare at the time of planting. ANSI A300 Standards are a good reference for this language.
The City of Thunder Bay Engineering and Development Standards also include references to tree
planting and tree planting diagrams that need to be updated.
116. Tree protection standards referenced in the Engineering and Development Standards need
to include language that provides additional protection for root systems of trees in construction
zones. The current language and diagrams do little to require protection of critical root zones.
Appendix E provides an excellent example from the City of Toronto policy.
117. Add language in the Engineering and Development Standards that provides tree protection
requirements as part of the site plan review process. This may also require coordination with
existing site plan review language in the By-Law. Appendix E provides a sample tree protection
policy from Toronto that could be referenced in Thunder Bay By-law.
118. Utilize GIS to map the location of woodland tracts and identify those that create buffers
between incompatible land uses. Plan naturalized buffers where appropriate, e.g., between
highways and residential housing.
119. Create policies that will guide land use decisions for publicly owned woodland buffers and
incorporate as appropriate by-law provisions that would regulate the loss of woodlands on private
property.
120. Make tree preservation a more significant part of the plan/site review process and ensure
that the Urban Forester has an official role in all phases of site development—from application
review to final approval. Currently, the Coordinator of Park Planning has this responsibility but is
limited by the lack of a municipal Private tree By-Law.
121. Require a comprehensive tree preservation and/or landscape plan be developed for all
public projects where trees are present. This plan would show how trees are being protected and
restored, and would preferably be completed by a Certified Arborist.
122. Adopt a “nuisance tree” policy that can be equitably applied and enforced city-wide.
123. The City’s policies and standards should be reviewed every 5 to 10 years, unless a dramatic
change in the resource, technology, and/or industry standards occur prior to the scheduled
review.
124. A public education effort should be made to educate property owners in Thunder Bay with
the existence and value of the current standards and policies; and the public should be included
in consultation concerning major revisions.
125. Soil volume specifications should be adopted (see Appendix G)

Urban Forest Management Plan
City of Thunder Bay, Ontario

71

December, 2011
Davey Resource Group

Section 8: Public Relations and Education
8.1 Communicating the
Program and Urban Forest
Benefits
The public, including city residents, property owners, and
business owners, has the greatest influence on the
preservation of Thunder Bay’s urban forest and canopy
cover. This influence can be seen on both public and private
lands. As the vast majority of the canopy cover is privately
owned, residential and commercial property owners
influence most of the City’s canopy cover through the proper
(or improper) actions (or inactions) they take to care for trees
on their properties. The public further influences the urban
forest through its ability to participate in public processes
regarding land development.
The citizens effectively own both the public and private urban
forests. Without greater political support and increased
Residents take part in the Citizen Tree
citizen understanding and commitment, urban forest
Pruner program and receive training to
management in Thunder Bay may not reach its full potential.
prune small trees in Thunder Bay.
Therefore, it is important for staff to communicate with and
educate the public about the benefits of trees, the Urban Forestry Section’s program, and what can be done
to improve both their own trees and public trees.
The City of Thunder Bay would benefit from creating a comprehensive communications plan including
corporate policies on the environment and sustainability, volunteer involvement, and community
development. Such a plan will enable the City to get timely information to the citizens, create more
synergies between stakeholder groups, and provide information to encourage and facilitate integrating the
urban forest into interdepartmental infrastructure improvement, economic development, and planning
projects.

8.2 Accomplishments
8.2.1 Urban Forestry Web Page
Using the internet is an effective means of keeping residents informed or urban forestry projects, policies,
and opportunities. It can also create a sense of understanding and awareness about the state of their
community forest. Thunder Bay has established an attractive, user-friendly Forestry webpage
(http://www.thunderbay.ca/Living/Environment/Urban_Forestry.htm) which contains a wealth of information
including:
How to make service requests and contact staff
Tree care and planting advice
Threats to the Urban Forest (e.g. EAB)
Sponsorship opportunities
News and new project announcements
Links to other organizations and resources
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8.2.2 Partnerships
Thunder Bay has an extensive, broad-based system of partnerships established. Thunder Bay’s Forestry
staff should be recognized as leaders in forming valuable alliances with effective, engaged volunteer
groups and partners. These partnerships contribute directly and indirectly to the promotion of the urban
forestry program, implementation of a variety of projects, and the dissemination of best management
practices and other public outreach efforts.
Examples of current partnerships for advocacy, general support, and fundraising include:
Garden of Eden Tree Services
Boreal Tree Services
Rutter Urban Forestry
Trim-It Landscapers
Landale Gardens
Thunder Bay Hydro
Hydro One
Union Gas
Lakehead University Faculty of Natural Resources Management
Confederation College Natural Resources Centre
Lakehead Region Conservation Authority
Thunder Bay District Stewardship Council
Ecosuperior
®

EarthWise Thunder Bay
Clean, Green, and Beautiful Committee
Evergreen/Wal-Mart
Provincial Stewardship Council
School of Natural Resources
Trees Thunder Bay
Ontario Power Generation
Evergreen / Walmart
The following existing partnerships and programs contribute significantly and directly to the sustainability
of the City’s urban forestry program and the community forest itself:
The Citizen Pruner Program was initiated in 2010 and is Canada’s first all-volunteer tree
maintenance support program. Citizens are trained on proper small tree maintenance techniques
and commit to provide care for public trees.
The Tree Stewardship Program was started in 2006 and promotes the long-term sustainability of
the urban forest by providing an accelerated, cost-shared tree planting program for Thunder Bay
citizens. Uniquely, this program funds trees planting through a three-way partnership between the
City, the property owner, and private donors.
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®

EarthWise Thunder Bay is a partnership between the City of Thunder Bay and the community
that works collaboratively on issues of climate change and community sustainability. The main
®
®
priority of EarthWise Thunder Bay is to implement the EarthWise Community Environmental
Action Plan. The Parks Division currently plays a leading role in the Community Greening
program.
Trees Thunder Bay is the City’s community tree advocacy group which was formed by concerned
local citizens whose interest lay in beautifying the City by ensuring that the urban forest is
protected, enhanced, and maintained. Its mandate includes increasing awareness of the value of
the urban forest, educating about trees and their place in urban and rural life, and compelling City
Council to invest in the urban forest. This very active advocacy group also is involved with the
Tree Stewardship Program and the Notable Tree Program.

8.2.3 General Outreach Efforts
Thunder Bay promotes urban forestry through both tried-and-true methods and innovative communication
outlets. Some examples include:
Arbor Day celebrations
Becoming involved with the Firesmart initiative
Creating and distributing pamphlets and factsheets
Placing booths at industry and green event tradeshows
Planning a city calendar with an urban forestry theme
Submitting articles to print and electronic media outlets
Supporting a Tree Blog
Using Facebook
Thunder Bay’s urban forestry program has an excellent and diverse communications foundation and
resources. Through the efforts of the City and its partners, it has the ability to reach the community with
messages for educational, fund-raising, and political engagement purposes.
Creating a comprehensive communication plan will help deliver key messages. This plan would highlight
the existing efforts and resources; identify opportunities, and integrate City and stakeholder efforts and
resources to maximize the effectiveness of all communication efforts.
Marketing campaigns for urban forest programs can capture the attention and support of a community.
Some campaigns have been very effective, such as Trees Pay Us Back and the Fit Forest campaigns
(see Appendix F for examples of these campaigns). Both were developed by C.E.L., a professional
marketing and public relations firm in the United States. The most memorable highlight of the Trees Pay
Us Back campaign used in Minneapolis, Minnesota was the giant price tags placed on the trees around
the city capital that presented the dollar value of each tree’s environmental contributions. The Fit Forest
campaign used in Elgin, Illinois, had the goal of encouraging residents to invest in improving the health of
trees throughout their community. A visually appealing, coordinated set of marketing and outreach
materials was developed using the central theme of growing a healthy community forest in Elgin today,
tomorrow, and for generations to come.
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Key messaging for the communications plan should come from information gathered at the previous
public meetings, and from future stakeholder input efforts. From the public engagement efforts used
during the Management Plan’s development, the highest ranked reason for having a sustainable urban
forest was that “Trees improve the quality of life by creating a pleasing City character.” This is supported
by many comments, such as “I think having trees, especially mature trees, in the City is important
because it makes the City look more attractive and makes it more comfortable to be in.” The public
ranked these tree benefits as the highest: increasing property values, protecting water quality, filtering air
pollutants, making Thunder Bay a better place to work and live, and decreasing energy use and
consumption (see Appendix A).
Thunder Bay’s urban forest management program transcends the daily operational maintenance routines.
It demonstrates the City’s leadership and commitment to improving the environmental quality of life for its
citizens. It also recognizes that managing land not only grants privileges but also entails obligations.
Professional, appropriate, and frequent communication is vital to the sustainability of both the City’s urban
forest and its management program. Public outreach, education, and marketing should be ongoing with
staff actively looking for daily opportunities to communicate their program.
Issues
Communications program needs to reach wider range of target audience.
Elected officials do not receive orientation to provide education regarding the urban forestry
program.
Thunder Bay’s Trees not well linked with Tourism.
Recommendations
126. Create a professional, comprehensive communications plan.
127. Develop a central, unifying theme or message for the urban forestry program that the City
and all stakeholders can use.
128. Continue public and citizen urban forestry outreach efforts through a wide variety of media
outlets, special events, and publications to instill a sense of civic pride and gain financial and
political support for the program. York Region Forestry Department has some excellent programs
such as Guided Forest Hikes, and Nature’s Classroom which Thunder Bay should explore. City of
Richmond Hill has a popular Interpretive Program Kits “Walks on the Wild Side”, which is sold for
educational programs.
129. Create an educational program for orienting newly elected public officials to the City’s urban
forestry program, efforts, and goals.
130. Promote internal educational opportunities by increasing professional interaction,
coordination, and communication between departments and staff regarding tree planting,
maintenance, and tree preservation principles and practices.
131. Market the urban forestry successes outside to other municipalities, the Province, and
across the country. A widespread and heightened awareness of the quality of the urban forest
and of life in Thunder Bay promotes economic development and tourism. Partner with Tourism
Thunder Bay to promote your urban forest as a key component of quality of life and “Superior by
Nature”.
132. Update Urban Forestry web page to include photos of recommended trees for planting.
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133. Update the Urban Forestry web page to include information about cyclical pruning, maps of
zones, and schedules
134. Widely disseminate the i-Tree benefits results to demonstrate the environmental impact and
value of trees to internal and external customers of the urban forest management program.
135. Encourage public participation and input in forest management in Thunder Bay after the
Plan is adopted through workshops, feedback surveys, and forming special project/issue
committees.
136. Encourage Trees Thunder Bay for hands-on demonstration tree planting and maintenance
activities on streets around schools. School properties in Thunder Bay may be one of the City’s
greatest untapped public resources for planting trees and adding to City’s tree canopy cover. A
cooperative program could be developed and implemented to address the maintenance of
existing trees, and to identify opportunities to plant additional trees on both existing and new
school grounds. Assist the schools to develop landscape plans for school properties.
137. Partner with ISA Ontario Chapter and the Ontario Commercial Arborist Association to enlist
their help to disseminate information on City projects/programs and tree benefits; host the annual
Tree Climbing Championship or collaborate on an Arbor Day event.
138. Engage more local and regional tree care, landscape, and nursery companies in
communication efforts; ask them to display and distribute City program information to their
customers; offer discounts to Thunder Bay property owners at special times; and host training
workshops.
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Section 9: Implementation of the Municipal
Forestry Action Plan
The City of Thunder Bay has undertaken a comprehensive review of its current urban forestry program.
An independent consultant, Davey Resource Group, a Division of The Davey Tree Expert Company of
Canada Limited, was hired to assess the status of the City’s urban forest, estimate the costs and benefits
of the urban forest to the community, analyze the current urban forest management system, and make
recommendations to the City. The following tasks were performed by Davey Resource Group in
formulation of the Municipal Forestry Action Plan:
The City’s current tree inventory was analyzed to better understand the state of Thunder Bay’s
urban forest and its needs.
i-Tree Streets was utilized to estimate the benefits trees provide to the community and calculate
the value of the investment the City makes in its trees.
The organizational structure of and methods employed to carry out the City’s urban forestry
program were reviewed.
Opinions and observations about the City’s urban forestry program were sought from both
internal and external stakeholders.
City documents relating to urban forestry were assessed.
The Municipal Forestry Action Plan is a compilation of objectives and action items (strategies) that include
recommendations made throughout the Urban Forest Management Plan document. Addressing the
action items will significantly move Thunder Bay’s urban forestry program forward, to become more
efficient and effective at delivering community and environmental benefits.

9.1 Vision Statement
The recommended vision for Thunder Bay’s urban forestry program is:
The City of Thunder Bay will have a sustainable, safe, healthy, and
diverse urban forest that optimizes public benefits.
This vision statement aligns well with Thunder Bay’s strategic plan goals of:
Be cleaner, greener, more beautiful and proud
Have a high quality of life
Promote a more sustainable community by promoting the greening and protection of the City’s
environment including natural areas.

9.2 Urban Forest Land Types Management
The City of Thunder Bay Parks Division manages trees on three distinct land types: streets, parks, and
woodlands/natural areas. Each of these land uses presents unique challenges and opportunities for tree
management that should be acknowledged and considered as the City moves toward a more sustainable
urban forestry program.
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Trees growing in boulevard situations must be managed primarily for public safety, but also must be
selected and maintained to adapt and thrive in the restricted, non-native growing conditions of this highly
developed environment. Park trees may require less intensive management since the growing conditions
are more favorable and there is less competition for space from buildings and utilities; but public safety is
still a primary consideration. Woodlands and natural areas intend the undisturbed growth of any tree
species where the desired effect is that of natural growth. Trees growing in woodland and natural areas
will require the least active management, but those in buffer areas near people and structures should still
be periodically evaluated for potential risk. The environmental benefits provided by these forested
ecosystems provide great collective benefits to the City; therefore, these trees still require a degree of
professional management.
Street Tree Management Objectives
Street trees will be managed primarily to minimize risk to the persons and property on public
right-of-way and abutting private property.
Mature street trees will be routinely maintained through a preventive cyclical maintenance
program. In addition, response to and assessment of citizen requests for maintenance, and storm
damage response will continue.
Young street trees will be maintained to assure their quick establishment, improve their vigour,
and pruned to ensure their structure and form are compatible with the site, so they grow into
sustainable mature trees.
Street trees will be monitored on a regular basis to detect safety risk and/or insect and disease
issues before reaching levels that are unmanageable.
Street trees will be planted with species that are diverse, adaptable to urban conditions and site
constraints, and are attractive and compliment the area. A primary driver of planting selections
and decisions will be maximizing future benefits of the trees.
Park Tree Management Objectives
Park trees will be maintained to minimize risk to persons or property in developed areas with
public access, and where park property abuts privately-owned land.
Park trees will be monitored on a regular basis to detect safety risk and/or insect and disease
issues before reaching levels that are unmanageable.
Each park will be planted utilizing master plans that containspecies that are diverse and are
attractive and compliment the area.
Preference will be to plant primarily large-canopied and native tree species in park and open
space properties to more quickly and efficiently contribute to increasing citywide canopy coverage
and to maximum the potential benefits to the City.
Woodland/Natural Area Tree Management Objectives
The key philosophy for managing woodland and natural area trees is to allow nature to take its
course. Passive management is typically all that will be required for these native, balanced
ecosystems. It is important to note that management of woodlands and natural areas is minimal,
and the public should not expect the same degree of due diligence paid to parks and boulevard
trees. The public should access woodlands and natural areas at their own risk.

Urban Forest Management Plan
City of Thunder Bay, Ontario

78

December, 2011
Davey Resource Group

Woodland trees will be protected from development or any other activity that may be harmful to
the natural habitat.
Woodland trees should be monitored for severe insect and disease threats and invasive plant
species, and will be inspected for catastrophic loss after severe weather events.
Woodland trees in defined perimeter or buffer areas that are immediately adjacent to private
properties should be inspected regularly for potential risks to persons or property.
Woodland trees in defined perimeter areas adjacent to marked public trails through woodlands
should be inspected regularly for potential risks to persons or property
Woodland areas will not generally be planted with new trees; natural regeneration of native
species will be the primary means of perpetuating these forested areas. If reforestation is needed
or desired, native, large growing species should be planted.
Issue
Woodlands and Natural Areas do not have assigned budgets hence are low priority
Recommendation
139. Create a specific budget line for inspection and management of woodland buffers,
perimeters and trails.
140. Management plans should be created for the various buffer areas.
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9.3 Urban Forest Management Five-Year Work Plan
Six major objectives have been developed to guide management planning principles for Thunder Bay’s
future urban forestry program. Associated strategies are supported by the budget recommendations
provided in Table 11. The budget recommendations include five, one-year plans that will be required to
carry out the strategies described in the following long-term objectives:
Establish a canopy cover goal citywide of 50 percent.
Increase health and survival rates of newly planted trees through their establishment years.
Increase health and survival of established trees through plant health care practices such as
regular inspections, cyclical pruning, and tree protection.
Protect public safety by developing a tree risk management program and working closely with
utilities.
Increase overall urban forest canopy and health through advocacy groups, public education, and
public relation campaigns.
Create a more efficient, and functional operating system for handling the urban forestry program
in Thunder Bay.
Specific strategies to accomplish the primary management objectives of the Municipal Forestry Action
Plan during the first five years of implementation are:
2012-2016
Objective 1. Establish a canopy cover goal citywide of 50 percent.
Strategy 1.1. Increase annual municipal tree planting numbers in order to exceed the number of
removals each year. This needs to occur if canopy cover levels are to be maintained or
increased.
Strategy 1.2. Increase the visibility of successful programs such as Tree Stewardship Program to
increase citizen interest in public tree planting.
Strategy 1.3. Increase private tree planting efforts through educational and public awareness
campaigns utilizing advocacy groups such as Trees Thunder Bay and municipal groups such as
®
Earthwise Thunder Bay.
Strategy 1.4. Focus tree planting efforts in wards with lowest canopy coverage (McKeller, 12.9
percent; Northwood, 22.5 percent; and Westfort, 24.7 percent) and on land types that have lower
canopy percentages (Commercial Lands, 19.1 percent; Streets, 21.8 percent; and Residential
Urban, 29.4 percent). Tree canopy coverage goals in the residential areas of these wards should
be established at 50 percent for the suburban residential, and 25 percent for urban residential
land types.
Strategy 1.5. Develop specific plans for the inclusion of appropriate tree planting on image routes
including Red River Road (north core); Arthur Street (south core); and Algoma, Memorial, Junot
and May Streets. Streetscape guidelines, once completed should be adopted and followed for
planning and construction projects.
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Strategy 1.6. Develop procedures and policies between the Urban Forestry Section and other
municipal departments, divisions, and sections that plan public improvement projects such as
road improvements, new roads, sidewalk repair and replacement, utility repairs and installations,
etc. These policies must include professional arboricultural expertise at the planning table as
projects are planned, tendered, or permitted that would benefit from a tree planting component. In
addition, this expertise needs to be part of the construction inspection process to ensure
adherence to the existing City of Thunder Bay Guidelines and Specifications for the Planting of
Municipal Trees and Shrubs.
Objective 2. Increase health and survival rates of newly planted trees through their establishment
years.
Strategy 2.1. Select a diverse mix of species and planting stock of excellent quality to increase
survival chances. Adhere to existing standards for quality planting stock and reject stock that
does not meet specifications.
Strategy 2.2. Pre-inspect all tree stock. Tag trees in the field prior to delivery by nurseries to
ensure the delivery of quality stock.
Strategy 2.3. Plant trees properly taking care to plant at proper depths to reduce girdling roots
and increase tree survival. Include proper mulching at planting time.
Strategy 2.4. Aggressively inspect the work of tree planting contractors to ensure compliance
with contract specifications including the City’s Guidelines and Specifications for the Planting of
Municipal Trees and Shrubs.
Strategy 2.5. Provide staff and equipment to water newly planted trees. Include watering for a
period of two years in contract specifications for planting.
Strategy 2.6. Provide young tree training at Year 3 and again at Year 7 to provide quality
structural form for establishing trees. Trees that develop proper structure will require less pruning
in future years.
Strategy 2.7. Maintain a separate inventory of trees on private developments that were planted
per requirements of the City’s site plan control process. Use the inventory to maintain planting
dates and to trigger periodic inspections to verify survivability of trees. The City should consider
the option of requiring developers to fund tree planting and watering, and include these trees in
the annual tendered tree planting contract.
Strategy 2.8. Update tree planting standards contained in the City’s Engineering and
Development Standards and in the Guidelines and Specifications for Planting Municipal Trees.
The specifications and diagrams should information about identifying and exposing the root flare
at the time of planting. ANSI A300 standards are a good reference.
Objective 3. Increase health and survival of established trees through plant health care practices
such as regular inspections, cyclical pruning, and tree protection.
Strategy 3.1. Adhere to inspection intervals that provide for at least annual inspections of trees
during their first three years, and inspections at least every seven years (during cyclical pruning)
after trees are established.
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Strategy 3.2. Update the current tree inventory utilizing data fields that contain, at a minimum,
information about tree species, location (GIS), diameter, condition, maintenance needs, and tree
risk rating. Use tree management data software that will provide flexibility with adding additional
fields (planting date, contractor name, service dates) and will allow sorting of data by numerous
fields. Data sorting provides a strong tool for the development of a systematic pruning program
and responsiveness to threats such as invasive insects or diseased. Enhance recordkeeping and
responsiveness is critical for due diligence.
Strategy 3.3. Develop and adhere to a systematic pruning cycle so that every public tree has
received a detailed inspection and required pruning (or other maintenance need) at least once
every seven years. Prune trees by block (or zone) to provide dramatic increase in efficiency and
overall tree health. Service requests from citizens can be addressed based on a priority basis to
protect public safety.
Strategy 3.4. Develop procedures and policies that co-ordinate projects between the Urban
Forestry Section and other municipal departments, divisions, and sections that plan public
improvement projects such as road improvements, new roads, sidewalk repair and replacement,
utility repairs and installations, etc. These policies must place professional arboricultural expertise
at the planning table for projects are planned, tendered, or permitted that may impact public trees.
In addition, this expertise needs to be part of the construction inspection process to ensure
adherence to the existing tree protection standards and policies that protect trees and critical root
zones.
Strategy 3.5. Update tree protection standards contained in the City’s Engineering and
Development Standards. Tree Protection Standards should emphasize the protection of critical
root zones and restrict the use of trunk protection planking to only the most extreme sites where
other root protection measures are utilized and equipment may actually be operating close to a
tree’s trunk. Protecting only the trunk will leave roots vulnerable to soil compaction and
contamination.
Strategy 3.6. Develop clear policy that addresses the loss of trees from snowplow operations and
fire hydrant cleaning activities. While both are considered critical municipal operations, there
should be a clear policy about replacement of trees that are damaged or lost.
Strategy 3.7. Create a Municipal Arborist position that will provide additional arboricultural
expertise to assist with the planning of municipal construction projects (sewer, water, roads, and
sidewalks), permitting, inspection of publicly owned trees, and maintaining a city-wide inventory of
public trees. The City should consider realignment of forestry crews to be supervised by this
position.
Strategy 3.8. Continue to maintain a strong working relationship and open communication with
Thunder Bay Hydro. Their impact on the public and private tree resource is significant and they
have proven to be good partners in managing the urban forest resource.
Strategy 3.9. Prepare an emerald ash borer (EAB) strategy to deal with EAB issues such as
trapping, monitoring, treatment options, removal options, wood residue, replanting, and public
education.
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Objective 4. Protect public safety by developing a tree risk management program and working
closely with utilities.
Strategy 4.1. Assign tree risk ratings to each public tree as inventories are updated.
Strategy 4.2. Utilize updated tree data management software to store data collected about tree
risk and assign priorities to direct work activities and track workload.
Strategy 4.3. Remove high-risk trees or prune high-risk limbs based on their rating. Utilizing tree
risk ratings reduces risk and creates an efficient use of tree care dollars to deal with the highest
risk first.
Strategy 4.4. Document work performed in inventory database for operational records and due
diligence
Objective 5. Increase overall urban forest canopy and health through advocacy groups, public
education, and public relation campaigns.
Strategy 5.1. Support viability of current efforts to involve advocacy groups such as Trees
Thunder Bay and programs that promote urban tree care.
Strategy 5.2. Increase the visibility of successful programs such as the Tree Stewardship
Program to increase citizen interest in public tree planting, and the Citizen Pruner Program to
educate citizens about proper tree care.
Strategy 5.3. Create an education and awareness campaign to inform and educate citizens
about the general benefits of trees, the importance of the City’s urban forest management
program, and on specific issues such as EAB and other exotic pests.
Objective 6. Create a more efficient and functional operating system for handling the urban
forestry program in Thunder Bay.
Strategy 6.1. Create a solid identity for the Urban Forestry Section. This begins with increased
visibility of the name of the group that performs urban forestry activities. In order to facilitate
effective organization of existing staff, utilize the name Urban Forestry Section in all
correspondence and planning documents.
Strategy 6.2. Re-organize staff and tasks to create a more efficient and effective system of
identifying urban forestry needs and delivering services. There should be clear channels of
authority and accountability for tasks assigned by the City Forester to operational staff.
Strategy 6.3. Create a Municipal Arborist position that will provide additional arboricultural
expertise to assist with the planning of municipal construction projects (e.g., sewer, water, roads,
and sidewalks), permitting, inspection of publicly owned trees, and maintaining a city-wide
inventory of public trees. Consider realignment of crews performing operational work, to be
supervised by the Municipal arborist.
Strategy 6.4. Provide a planned and documented safety program related to operation of
arboriculture equipment, including aerial lift inspections, aerial lift safety, aerial rescue, first aid,
working near energized lines, and other topics. Regular safety training sessions should be
provided to all staff who work regularly with, or near, any arboriculture equipment, or on
arboriculture work sites.
Strategy 6.5. Create a specific budget line item that provides dedicated funds for training and
professional development.
Strategy 6.6. Explore partnering with Thunder Bay Hydro on a variety of training topics.
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Strategy 6.7. Individuals who perform tree related activities (either planning or performing
arboriculture activities) should become Certified Arborists, Certified Tree Worker (Climber
Specialist or Aerial Lift Specialist), through the International Society of Arboriculture (ISA) or
Ministry of Training, Colleges and Universities (MTCU). Future training should be geared towards
topics that will allow staff to achieve the ISA certification.
Strategy 6.8. Consider training at least 1, three-person crew in tree climbing skills and keep them
trained as skilled climbers. This can reduce the need for contracted services and adds a level of
safety in the event of the need for aerial rescue situations.
Strategy 6.9. Staff involved with municipal construction projects should be provided training
about tree protection during construction activities.
Strategy 6.10. The City Forester should achieve and maintain the ISA Municipal Specialist
designation.
Strategy 6.11. Maintain equipment and perform required safety inspections that comply with all
safety standards and requirements, particularly for aerial lifts.
Strategy 6.12. Create a specific budget line item for planned replacement of existing equipment
and purchase of new equipment as workload demands increase.
Strategy 6.13. Keep a supply of climbing materials to properly equip any municipal climbing
crews who perform tree work.
Strategy 6.14. Develop a policy for property owners who want to prune street trees adjacent to
their homes or businesses. The current system of requiring permits for pruning small limbs may
not be an effective tool that ensures good tree care. Consider options that include the City
performs all pruning (no pruning of street trees by property owners).
Strategy 6.15. Develop a system for entering newly planted tree locations in the City’s current
inventory system. Homeowner requests are typically entered into the Hansen recordkeeping
system. Make sure that a system is in place to enter other newly planted trees, such as those in
new subdivisions, into the system as well and can keep track of maintenance needs and work
performed. Newly planted trees should be inspected by Parks immediately after planting and
again at the end of the guarantee period. After that, new trees should be placed on a young tree
maintenance program starting in the third year after planting.
Strategy 6.16. Select and use tree inventory software that will better track work orders and work
performed on public trees. Software applications designed specifically for managing tree
population data and workflow will create a more efficient urban forest program.
Strategy 6.17. Create a specific budget line for inspection and management of woodland buffers
and natural woodland areas perimeters and trails.
The suggested five year urban forestry budget includes components of operations, administration,
staffing, and all other related costs.
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Suggested 7-Year Budgets
A 7-year budget has been developed in consultation with City staff. The 7-year period accommodates the
transition to a systematic and cyclical pruning program. Budget items that are considered part of the
operational budget are shown in Table 22, while proposed capital items are shown in Table 23. Programs
included in the capital budget are short term projects which result in efficiencies, and are intended to
move the City toward a systematic, cyclical pruning program. Capital items include the use of contractors
to perform pruning for a period of seven years to assist with transitioning to a cyclical pruning program
that prunes trees on a block by block basis and greatly improves efficiencies, lowers long-term costs, and
creates a healthier and safer urban forest. Additional capital funds are anticipated for special tree planting
projects along major boulevards and image routes.
Definitions of key terms used follows:
Pruning
Unit costs were assigned to eight diameter size classes. Larger trees are typically more expensive to
prune. Smaller trees may be pruned with hand pruners or hand saws, medium-sized trees may require
pole saws, while larger trees will require an aerial lift or climbing.
The pruning plan is set up to gradually move the urban forestry program to a more systematic (or cyclical)
pruning schedule. It takes a firm resolve to move towards this type of system as it means placing an
emphasis on an orderly and systematic method to pruning trees instead of responding to citizen requests.
A cycle of seven years has been suggested initially, but the City can consider other cycle lengths after a
trial period of a couple years. This means that seven management zones will need to be developed that
include a balanced number of trees. Some consideration should be given to making adjustments for tree
sizes in each zone as well. Trees along entire blocks will be assessed for pruning needs and the work
performed along each block. This greatly minimizes set-up times and improves overall tree health as each
tree is visited, assessed, and possibly pruned once every seven years.
A systematic pruning approach will still involve a response to every citizen request. The initial response
will be to inspect the tree to determine if an unacceptable level of risk is involved. If so, then the tree is
placed on a list to be addressed as soon as practical. If not, then the tree service is deferred until the next
pruning cycle. While this may mean a slower response time for some citizen requests, it will also deliver
lower overall pruning costs from efficiencies.
Some cities make the transition to cyclical pruning very quickly, while others take some time to fully
achieve a systematic approach. During the transition, there will always be a number of trees outside of
the current working zone that need immediate, high priority attention. Eventually, these emergency needs
are reduced and a stronger emphasis is placed on systematic pruning. Emergency pruning needs
(whether generated by citizen request or inspections by staff) will never disappear completely. A
systematic program must still have staff and equipment, or contractors, available to address high-risk
situations.
The proposed 7-year budget shown in Table 22 includes the operational costs for city crews to prune
approximately 2000 trees per year during the 7-year budget period. This exceeds the city’s current
capacity to prune trees and represents approximately 75% of the total number of trees. In order to
achieve a seven year cycle of tree pruning, the city would need to prune 2,610 trees per year (14.29% of
inventoried tree population.)
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In order to make the transition to a cyclical pruning program that prunes trees on a seven year cycle in a
block by block program, the City will need to utilize capital funds for contracted pruning. Table 23
provides the additional number of trees that a contractor will need to prune (and the associated costs) as
part of a suggested 7-year capital program. Eventually, the city should be able to utilize its own forces
th
with minor assistance from contractors to prune 1/7 of the city’s trees each year utilizing existing
operational funds. If no current increases in operational budgets are expected, the reliance on contracted
pruning with capital funds may be the best course to get to a fully implemented cyclical pruning program.
Training Pruning
Sometimes referred to as structural pruning, it addresses the tree at a young age (typically in Years 3
and 7 after planting and tree diameters less than 15cm.) Training pruning involves hand tools to prune
away branches that create bad form such as weak branch attachments or closely spaced branches. The
result should be a tree with good structure that will have fewer pruning needs in the future. The low cost
of this pruning results from the work being performed by ground crews with hand tools. The savings that
result are from healthier, mature tree that need less pruning, provide greater benefits, and have less
probability of failure.
Removals
Eight diameter classes have been identified since the cost of removal is largely dependent on the size of
the tree. Removal costs include the tree take down, stump removal, hauling wood residue, and site
restoration (soil and turf) if a new tree is not planned for some time.
Tree Planting
Operational budgets are planned to remain the same at 250 trees per year. It is anticipated that capital
funds will be used to plant an additional 214 trees per year. The total annual planting of 464 trees per
year will keep the City on course to maintain the existing canopy cover (no net loss) by keeping the
number of tree removals and tree planting balanced.
Program Administration
This includes budgeted amounts for current staff.
Municipal Arborist
This includes projected salary for a new staff position.
Inspections
This is the cost to perform inspections and the salary of staff that spend time processing inspection
requests and handling citizen calls
Other Expenses
Includes watering, irrigation, insect and disease control, storm clean-up, and litigation.
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Table 22. A Suggested Seven-Year Operational Budget for Thunder Bay
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Table 23. A Suggested Seven-Year Capital Budget for Thunder Bay
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9.4 Urban Forest Management 10-Year Work Plan
While the objectives and strategies outlined previously should be considered as work elements for the
initial 5-year period, most of these same elements will occur for a period longer than 5 years. However, in
particular, Thunder Bay should have the following elements as part of the 10-Year Work Plan (specific
strategies will need to be developed based on the accomplishments, lessons learned, and resources
available beginning in Year 5):
2017-2021
In Year 5, revise and update the first five-year work plan to create a new short-term plan that
guides the program through Year 10. The revisions will be based on accomplishments of the first
plan, staffing and funding resources now available, and in response to any changes in
management priorities or environmental threats/issues such as insect and disease problems.
Continuously update the tree inventory data and productivity data to assess the progress of
achieving a seven-year pruning cycle and adjust cycle length if needed.
In Year 10, consider conducting another Urban Tree Canopy study to assess progress with
respect to achieving canopy coverage goals,
In Year 10, consider performing an update, comprehensive inventory of existing public trees and
planting sites.
In Year 10, perform an operational review and a staffing, equipment and funding analysis of the
urban forestry program to track progress and create a needs assessment since the 2011 Urban
Forestry Management Plan.
Recalculate the City’s urban forestry program benefit-cost ratio using updated benefit and cost
calculations in i-Tree Streets software (or a compatible program)
Continue to investigate any new technologies available for data management, communication
equipment, or operating equipment.

9.5 Urban Forest Management 20-Year Work Plan
The objectives and strategies outlined previously collectively define the City’s 20-Year Work Plan. In
particular, these objective should be met and tasks completed to determine the success of the urban
forest management program in becoming a sustainable and valuable public service.
2022-2031
Revise and update detailed operational and administrative work plan every five years.
Establishment of a systematic program should be complete by Year 20. Determine if the
maintenance cycle is appropriate or needs to be adjusted.
Recalculate the City’s urban forestry program benefit-cost ratio using updated benefit and cost
calculations in i-Tree Streets software (or a compatible program) every 5 to 10 years, or after
significant changes have occurred to the forest resource or within the urban forest management
program.
Assess progress with achieving canopy coverage goals, especially along primary boulevards and
in wards and land use types with low canopy coverage. Perform a tree canopy study every 10
years.
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Perform an operational review and a staffing, equipment, and funding analysis of the urban
forestry program every 10 years to track progress.
Adapt public outreach and education materials and delivery methods to current issues and
technologies.
In 2022, update the 2011 Urban Forestry Master Plan.
Justifying the Work Plan
Benefit-Cost Analysis of Urban Forest Management in Thunder Bay
City trees provide Thunder Bay with a multitude of environmental benefit including mitigating stormwater
runoff; conserving energy; improving air quality; and reducing carbon dioxide levels. Trees also provide
other intangible benefits such as economic, social, psychological, and wildlife enhancements.
These benefits are maximized when the City has a sustainable program to manage its publicly owned
trees, and supports that program with adequate funding. Benefits should exceed the costs associated
with managing public trees in order for a program to be truly sustainable and deliver best value to the
taxpayers.
Table 5 provided a review of the analysis of benefits and costs associated with Thunder Bay’s public
trees that are included in the current inventory. It is important to note that the City of Thunder Bay
receives $2.21 in benefits for every $1.00 that is spent in its forestry program.
This analysis suggests that there is justification for increased funding for urban forestry planning, design,
management, and maintenance at the City of Thunder Bay. As the City’s public tree population ages, it
will require more care, but the benefits will increase. The Work Plan includes action steps and projects
that will make both the City’s urban forest and the management program more sustainable and will
ensure that benefits produced by the City’s trees surpass the cost of managing them and that tree
benefits will continue to flow steadily to the community.

Street trees add value to residential and commercial districts.
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Planning to enhance City of Thunder Bay’s trees will require careful consideration of budget and time.
Short and long-term goals must be kept in mind and routine maintenance must be performed on a cyclical
basis to ensure good health and condition of trees as they mature.
The City should ensure that their relatively young population of trees is cared for in order that it yields
maximum benefits over a lengthened lifespan. Larger-growing, mature trees are the lead benefit
producers; therefore, some emphasis should be placed on planting and maintaining larger species within
the population.
Planning for a greener and healthier city can begin by including urban forestry in all City improvement
project discussions and considering innovative ways to ensure that Thunder Bay’s urban forest is kept
healthy, safe and ever-increasing for the community.
Community and Staff Support for Enhanced Urban Forestry Services
The City of Thunder Bay staff sought public consultation and feedback as part of preparation of the Urban
Forest Management Plan. The community of Thunder Bay responded with large turnout and
overwhelming support for preservation and expansion of their urban forest, and investment in their trees.
Environmental, health, psychosocial, beautification, economic development, and noise reduction were
often noted benefits. City staff, stakeholders, and citizens share a high degree of knowledge,
volunteerism, and support for Thunder Bay’s urban forest.
The financial benefit-cost analysis clearly supports further investment in Thunder Bay’s trees. Above and
beyond the financial benefits to taxpayers, the Thunder Bay community strongly wants more trees,
particularly on arterial streets, better tree protection, and trees included in the planning process.
One citizen provided a comment that synthesizes the thoughts of so many:
“‘Superior by Nature’ should be reflected within the City itself…benefits include increased
tourism, beautification, neighbourhood high property value, and habitat for animals that
supports urban ecology.”
The balancing of municipal budgets and many competing priorities is a very difficult role for elected
officials and staff. Investments must be made with greatest benefits for the community, and wisely
planned to capture efficiencies in the delivery of public services. The community of Thunder Bay very
strongly supports increased investment in Thunder Bay’s urban forest.
®

EarthWise Thunder Bay’s mission is to “Focus the energy, involvement and collective wisdom of the
community to secure the environmental health of our region, and thereby improve the social and
economic well-being of future generations”. The collective wisdom strongly supports enhanced
stewardship and greening of Thunder Bay.
One community member summed up the common sense support for investing in Thunder Bay’s urban
forest with, “As long as it’s done wisely.” The Urban Forest Management Plan cost-effectively improves
the quality of life, health, and environment for citizens while enhancing City image and helping to attract
and promote business development. A plan that generates benefits that reach every citizen, while
improving operational efficiencies, is indeed a wise plan for the future of Thunder Bay’s urban forest.
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Issue
Ongoing support, implementation and tracking of progress of the Urban Forest Management Plan
is necessary.
Recommendations
141. Create an annual State of the Urban Forest Report and present it to Council, the City
Manager, and citizens of Thunder Bay. Incorporate the Plan’s accomplishments and status into
Trees Thunder Bay’s annual Urban Forest Report Card process.
142. Annually evaluate the Plan’s implementation progress and need for adjustments by:
o
o
o

Assessing progress towards meeting the Plan’s short-term goals and objectives
Assessing how effectively routine operations and special projects are contributing to
meeting the Plan’s goals
Identifying and documenting gaps and issues as they arise ensuring the Plan’s
recommendations

143. Create a committee of stakeholder representatives to advise on the Urban Forest
Management Plan’s implementation and urban forest, open space and other environmental
priorities in the City.
144. Every five years and not less than 10 years, evaluate the UFMP as a whole. This more
intense evaluation will reveal if there are new issues and priorities that should be addressed, and
demonstrate whether the Plan has achieved its long-term goals and objectives.
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Table 24. Summary of Recommendations
Recommendations
1

2
3
4

5

Priority

Increase diversity of Thunder Bay’s urban forest. Best management principles recommend that
no more than 20 percent of urban forest should be of a single genera; with not more than 10
percent of a single species.
Trees to be planted under overhead utility lines must be of species whose ultimate height at
maturity does not exceed 6m.
Maples should be planted only when historic character warrants it, until the genus and species
distribution adjusts.
City staff should regularly check the status of tree trials conducted by the Western Nursery
Growers Group for new introductions that show good hardiness.
Update the current tree inventory to provide more accurate and useful data upon which to base
planning decisions. Current inventory did not take into account tree risk assessments, which is
an industry standard primary tool for cost-efficient planning of cyclical pruning programs, and of
critical importance to Forestry staff who are tasked with managing public safety.

High

High
Medium
Medium

High

6

Update the current tree inventory in advance of establishing a cyclical, or grid pruning program.

High

7

Invest in tree management software developed specifically for urban forestry management.

High

8

9
10

11

12

13

14

15

Structural pruning of young trees pays off well in the long run, with less costly pruning required,
and less damage due to public property resulting from weak unions. Continue to promote the
Citizen Pruner Program; it is an excellent community program which provides excellent returns.
Tree inventories should be updated at intervals of not more than 10 years, to capture changes
in tree structure, health and potential issues.
Ensure inventory is updated as removals occur to provide ease of preparation of tender
documentation for contractors for stump removals.
The small percentage of trees found in poor or dead condition indicates that Thunder Bay has
done a good job addressing trees when considered hazardous and in need of immediate
pruning or removal. The City should continue to improve its population’s tree condition by
correcting all trees with serious structural deficiencies that pose risk, and those trees showing
very poor health, through appropriate tree maintenance activities and by removing and
replacing all poor and dead trees.
Continue to invest in extending the health of Thunder Bay’s larger trees by routine pruning and
inspections. Larger trees provide the most benefits to the community, and are the most
significant contributors to the urban canopy cover.
The size class distribution of the inventoried tree population illustrates that Thunder Bay has
done a good job planting young trees. However, with only 7 percent mature trees, investment in
larger trees needs to be a priority. The planting of large-stature trees should continue.
Continue to update tree species selection lists. As new cultivars are developed or existing
species are identified as tolerant of Thunder Bay’s harsh climate, they should be added to the
list. Alternatively, factors may develop that create the need to remove species that are currently
on the list, such as insect or disease threats. While the list should be used as guidance for what
is acceptable in certain planting situations, there may be good cases made to consider
additional species for use.
Select species for future plantings that are tolerant of the Thunder Bay growing environment,
including those that exhibit stronger tolerance for extended dry periods.

High

Medium
Medium

High

High

Medium

Medium

Medium

16

Begin tracking all annual urban forest management costs more accurately.

High

17

Complete the inventory of all public trees including parks, and update attributes of existing trees
in the inventory to reflect growth differences from the 2000-2001.

High
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Table 24. Summary of Recommendations (Continued)
Recommendations

Priority

Section 3 - Costs of Managing the City of Thunder Bay’s Urban Forest
18
19

20

Re-run the i-Tree Streets benefit-cost analysis with the more accurate and complete information
incorporating updated inventory records.
Begin a focused effort to plant and maintain large-canopied trees. Larger species sustain the
environmental benefits.
In the transition period between planting new large canopied trees and encouraging the growth
of existing shade trees currently in the small- to medium-diameter ranges, preserve as many
mature silver maple and green ash trees as practical and as risk tolerance allows.

Medium
Medium

High

Section 4 - Municipal Forestry Management and Administration
21

Staff performing forestry work should report to the proposed Leadhand/Arborist position, and
there should be clear channels of authority and responsibility for tasks assigned by the City
Forester.

High

22

Create a solid identity for the Urban Forestry Section.

High

23

24

The recently created Forestry Supervisor position and the proposed Leadhand/Arborist
positions may also create the need to reallocate job duties of the City Forester and the Urban
Forestry Program Specialist.
All individuals who perform tree related activities should become Certified Arborists or Tree
Workers.

High

High

25

Continue a regularly scheduled and documented safety program.

26

Train a minimum of one, three person crew in advanced tree climbing skills in case of aerial
rescue situations.

Medium

27

Explore partnering with Thunder Bay Hydro on mutually valuable training topics.

Medium

28

The City Forester should achieve and maintain the ISA Municipal Specialist designation.

Medium

29

The City Forester should attend an annual urban forestry conference to learn from speakers,
peers, and colleagues. Information learned should then be presented to Forestry staff.

Medium

30

Increase networking and opportunities to interact.

Medium

31
32

High

Create a specific budget line item that provides dedicated funds for training and professional
staff development.
Explore government funding assistance to employers available through arborist apprenticeship
programs.

Medium
Medium

33

Continue planned regular inspections and documentation of all forestry equipment.

34

Designate Lead Harnd/Arborist as responsible for equipment maintenance and records.

35

Maintain a supply of climbing materials to properly equip tree climbing crews.

High

36

Develop protocol that includes City Forester during construction planning for all City property
projects.

High

37

Update tree protection standards and enforce compliance.

High

38
39
40
41
42
43

Recognize trees as a vital component of “Green Infrastructure” to be included on all municipal
projects.
Forestry staff should be recognized as a professional service who provides input and is
consulted on all tree related issues in the City.
Develop a policy to address the loss of trees from municipal operations.

94

High
High
Medium

Staff and contractors involved with municipal construction projects, should be provided training
about tree protection during construction activities.
Project managers should receive additional training regarding tree protection measures. Project
managers need to be held accountable for enforcing tree protection on construction projects.
City Forester should present an educational session regarding tree protection to the
Engineering and Development and Construction staff.
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Table 24. Summary of Recommendations (Continued)
Recommendations

Priority

Section 5 – Municipal Forestry Operations Evaluation
44
45
46
47
48
49
50
51
52
53

Reduce the number of potential options for tree planting request types from property owners.
Update City Forestry website to include cut-off date for placing request for tree to be planted on
boulevards.
Street tree planting should be contracted out via City tender process and include a two-year
guarantee period.
City Forester/Urban Forestry Program Specialist should inspect the work of tree planting
contractors to ensure compliance with contract specifications.
Ensure newly planted trees are watered regularly during the critical period of establishment of
two years.
Develop a system for entering newly planted tree locations in the City’s current inventory
system.
Update tree planting standards to include exposing root flare.

Medium
Medium
High
High
High
High
High

Develop a protocol to maintain a separate inventory of trees on private developments that were
planted per requirements of the City’s site plan control process and inspect them for survival.
Develop options to improve viability of trees planted as part of new development, including
requiring contractors to provide watering of newly planted trees.
Urban Forestry Specialist prepare innovative program proposals for consideration for internal
funding such as “Clean, Green & Beautiful” initiatives.

High
Medium
Medium

54

Establish an overall citywide goal of 50 percent tree canopy cover.

High

55

Increase tree canopy in the urban boundary area of Thunder Bay with particular emphasis on
the McKellar, Northwood, and Westfort wards.

High

56

Develop a policy that more trees will be planted each year than will be removed.

High

57

58

59

60
61
62
63
64
65

66

67
68

Comprehensive urban design guidelines which include tree planting as part of streetscaping
should be considered.
Develop specific plans for the inclusion of appropriate tree planting on image routes, including
Red River Road (north core); Arthur Street (south core); and Algoma, Memorial, and May
Streets. Arterial streets and urban core should be considered priority action areas.
Develop a policy for property owners who want to prune street trees adjacent to their homes or
businesses. Consider having the City perform all pruning (no pruning of street trees by property
owners).
Develop a systematic, regularly scheduled tree maintenance program including cyclical pruning,
young tree train and regular inspections.
Establish a cyclical tree pruning program that will create efficiencies and reduce costs
associated with pruning and removals.
A tree inventory should be done, at a minimum, every 10 years to capture information regarding
tree health and potential structural issues.
City Forester or Lead Hand/Arborist can efficiently validate tree removal reports generated by
inventory software.
Contract out all stump removals via City tender process.

95

High

Medium

High
High
High
Medium
Medium

Ensure inventory is updated as removals occur to provide ease of preparation of tender
documentation for contractors regarding stump removal.
Current municipal guidelines in Thunder Bay’s Guidelines and Specifications for Planting of
Municipal Trees and Shrubs are adequate for mulching newly planted trees and should be
adhered to for all plantings.
Ensure newly planted trees are watered regularly during the critical period of establishment of
two years. Watering should be included as a requirement of contracted tree planting services.
Consider hiring a part-time summer employee and equip them with a small truck or lawn tractor,
water tank, pump and hose, for watering young trees in City parks and open spaces.
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Table 24. Summary of Recommendations (Continued)
Recommendations

Priority

Section 5 – Municipal Forestry Operations Evaluation (Continued)
69
70
71
72

73

Consider a test trial of “gator” watering bags for use in parks.

Low

Prepare a detailed emerald ash borer (EAB) strategy that will prepare Thunder Bay for the
arrival of this devastating insect.
EAB warning notices, identification guides, and warnings against movement of firewood should
be posted on the City’s Urban Forestry website.
Continue to monitor regional and national information about pest threats and what other
communities are doing in terms of planning and response.
Plant diverse species, as noted in Genus and Species Recommendations to mitigate the impact
of the urban forest when invasive species arrive, or other factors such as climate change impact
tree health.

High
High
High

High

74

Explore partnerships with local companies who purchase wood products.

Medium

75

Develop a city-owned collection yard.

Medium

76

77
78
79
80
81
82

Consider processing wood residue and creating materials it can then market, to generate
revenues. Processing can include the typical tub grinder operation for converting wood residue
into mulch and compost, or using portable, band saw-type sawmills for converting higher quality
logs into lumber.
The facility for wood residue can be managed to handle publicly generated wood only, or can be
set up as a fee collection facility that handles wood residue for private contractors, or both.
Undertake a systematic tree inventory that includes risk ratings performed by professional,
certified arborists.
Update the current tree inventory to provide more accurate and useful data upon which to base
planning decisions. Current inventory did not take into account tree risk assessments.
Complete the inventory to include all public trees and available planting sites.

Medium

Medium
High
High
High

Commit to full updates of the inventory at least every 10 years, and subsequently update
continuously to capture changes in tree structure, health, and potential issues.
Employ full-time, ISA certified staff or Certified Arborist contractors to increase the accuracy of
data collection and provide risk assessments.

Medium
High

83

Include primary and secondary maintenance information when collecting tree data.

High

84

Prior to any future inventory, evaluate potential data quality against the ISA Best Management
Practices for Tree Inventories.

High

85

Update the current tree inventory in advance of establishing a cyclical, or grid pruning program.

High

86

Invest in tree management software developed specifically for urban forestry management.

High

87

Utilize tree data collection and tree management software to collect, store, and utilize tree data.

High

88

Compare tree management software by various suppliers to ensure functionality, ease of use,
and reporting capabilities to maximize efficiencies and effectiveness of the software.

High

89

Invest in hand held PDA’s or tablet personal computers to allow field updates by City staff.

Medium

Section 6 - Budgets
90

Create a more accurate system of tracking costs for urban forestry related activities.

High

91

Develop short term capital projects to create operational efficiencies.

High

92

Create a specific capital budget line item for planned replacement of existing equipment and
purchase of new equipment.

High

93

Increase budgets for urban forestry to reflect values cited in planning documents.

High

94

Establish a Thunder Bay Tree Bank support tree planting programs.

Medium

95

Increase the memorial tree purchase cost to cover all associated costs.

Medium

96

Establish a gift donation option on the Forestry web pate.
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Table 24. Summary of Recommendations (Continued)
Recommendations

Priority

Section 6 – Budgets (Continued)
97
98
99

Explore partnerships with local companies who purchase wood products.

Medium

Develop a list of interested parties to be contacted when wood of significance becomes
available.
The Urban Forestry Program Specialist should continue to explore opportunities for
environmental grants and prepare at least 3 proposals per year to secure funds.

Low
Medium

Section 7 – By-laws, Standards, and Policies
100
101
102
103
104

Article 2: Philosophy, should be enhanced with content that addresses not only tree
preservation but also increased tree establishment and gaining more tree canopy cover.
Consider renaming Tree By-law to Tree Preservation By-law to recognize the intent and
reinforce the “Clean, Green and Beautiful” strategy.
Create a list of species not permitted for planting on public property.

Medium
Medium
Medium

Remove provisions for owners of property adjacent to city trees to prune trees of any size, or
cut limbs of any size.
Protect trees from injury due to posting of signs or other objects including wires, fasteners, or
fixtures, or injuring trees in any way.

Medium
Medium

105

Develop and include fines and amounts per Section 391 of the Municipal Act 2011.

Medium

106

Prohibit planting of trees on public property without the written consent of the City Forester.

Medium

107

Change the title of Article 9 of Tree By-law from ‘Public Nuisance’ to ‘Public Hazard.’

Medium

108
109
110

In the Tree By-law, include a definition of “tree crown,” and in Section 1.01s, revise the
sentence to be”…the trunk or root flare is totally or partially located….”
Aspects of regulations and enforcement of tree protection measures/guidelines should be made
part of the By-law.
Add language to the By-law that addresses concerns about protection of woodland buffers and
other natural areas.

111

Add language that clarifies issue related to “nuisance trees”.

112

Tree By-law articles, sections, and language should be reviewed every 5 to 10 years.

113
114
115
116
117
118
119
120
121
122

Create policies that will guide land use decisions for publicly owned woodland buffers.
Make tree preservation a more significant part of the plan/site review process and ensure that
the Urban Forester has an official role in all phases of site development.
Require a comprehensive tree preservation and/or landscape plan be developed for all public
projects where trees are present.
Adopt a “nuisance tree” policy that can be equitably applied and enforced city-wide.

97

Medium
Medium
Medium

A public education effort should be made to acquaint the citizens and businesses in Thunder
Bay with the provisions and restrictions of the By-law, and the public consultation should be
included in the process prior to any major revisions.
Update species list in the Guidelines and Specification for the Planting of Municipal Trees and
Shrubs.
Update tree planting standards to include information about identifying and exposing the root
flare at the time of planting.
Tree protection standards referenced in the Engineering and Development Standards need to
include language that provides additional protection for root systems of trees in construction
zones.
Add language in the Engineering and Development Standards that provides tree protection
requirements as part of the site plan review process.
Utilize GIS to map the location of woodland tracts and identify those that create buffers between
incompatible land uses. Plan naturalized buffers where appropriate.
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Table 24. Summary of Recommendations (Continued)
Recommendations

Priority

Section 7 – By-laws, Standards, and Policies (Continued)
123
124
125

City policies and standards should be reviewed every 5 to 10 years, unless a dramatic change
in the resource, technology, and/or industry standards occur prior to the scheduled review.
A public education effort should be made to educate property owners in Thunder Bay with the
existence and value of the current standards and policies.

Low
Medium
Medium

Adopt soil volume specifications for tree planting.

Section 8 – Public Relations and Education
126
127

128

129
130

131

132
133
134
135
136

137

138

Medium

Create a professional, comprehensive communications plan.
Develop a central, unifying theme or message for the urban forestry program that the City and
all stakeholders can use.
Continue public and citizen urban forestry outreach efforts through a wide variety of media
outlets, special events, and publications to instill a sense of civic pride and gain financial and
political support for the program.
Create an educational program for orienting newly elected public officials to the City’s urban
forestry program, efforts, and goals.
Promote internal educational opportunities by increasing professional interaction, coordination,
and communication between departments and staff.
Market the urban forestry successes outside to other municipalities, the Province, and across
the country. A widespread and heightened awareness of the quality of the urban forest and of
life in Thunder Bay promotes economic development and tourism. Partner with Tourism
Thunder Bay.
Update Urban Forestry web page to include photos of recommended trees for planting.
Update the Urban Forestry web page to include information about cyclical pruning, maps of
zones, and schedules.
Widely disseminate the i-Tree benefits results to demonstrate the environmental impact and
value of trees to internal and external customers.
Encourage public participation and input in forest management in Thunder Bay after the Plan is
adopted through workshops, feedback surveys, and forming special project/issue committees.
Encourage Trees Thunder Bay for hands-on demonstration tree planting and maintenance
activities on streets around schools.
Partner with ISA Ontario Chapter and the Ontario Commercial Arborist Association to enlist their
help to disseminate information on City projects/programs and tree benefits; host the annual
Tree Climbing Championship or collaborate on an Arbor Day event.
Engage more local and regional tree care, landscape, and nursery companies in communication
efforts; ask them to display and distribute City program information to their customers; offer
discounts to Thunder Bay property owners at special times; and host training workshops.

Medium

Medium

Medium
High

High

Low
Medium
High
Medium
Medium

Medium

Medium

Section 9 – Implementation of Municipal Forestry Action Plan
140

Management plans should be created for the various buffer areas.

141

Create an annual State of the Urban Forest Report and present it to Council, the City Manager
and the citizens of Thunder Bay.

High

142

Annually evaluate the Plan’s implementation progress and adjust accordingly.

High

143

Create a committee of stakeholder representatives to advise on the Urban Forest Management
Plan’s implementation.

High

144

Every five years, and no less than every ten years, evaluate the Plan as a whole.
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Appendix A
Public Consultation
Public Survey Results
Survey results and highlights of comments provided by citizens responding to the web-based survey
(22 respondents) in addition to the 35 surveys provided at the public meeting, and 2 surveys returned by
Councillors, are shown below. Note: numbers may not be exact totals as some surveys were partially
filled in.

The Value of the Urban Forest to the Community
Question: “Do you think the citizens of Thunder Bay value the City’s urban forest?”
Yes:

40

No:

17

Uncertain:

2

Very strong support indicated by participants. Comments indicated that the choice “No” indicated that
people did not value the urban forest enough, or that City management did not value the urban forest.
Question: “What do you think the annual dollar value of the benefits provided by Thunder Bay’s
urban forest is to the citizens of the City?”
$0.5-1.0M: 7 respondents

$1.5-2.5M: 39 respondents

Uncertain: 8

The majority of respondents valued the benefits provided by Thunder Bay’s urban forest at over $1.5
million annually.
Comments:
City politicians need to be better educated about the importance of trees.
Council needs to understand this is good for business.
City support; much of it is lip service. They think trees are “nice” but dispensible…evidenced by
hundreds of trees cut down in Marina Park to make way for a developer to build condos and a
hotel, or the forest along McIntyre floodway being cut for buildings.
“Superior by Nature” should be reflected within the City itself…benefits include increased tourism,
beautification, neighbourhood high property value, habitat for animals that supports urban
ecology.
Link urban forestry to tourism.
Due to abundance of forests just outside of the city’s borders, I feel that citizens of Thunder Bay
do not value the urban forest as much…however, I feel that it is still important to have access to
green space and areas within the city which enriches the lives of citizens.
Need ad campaign to show actual cost/benefits of trees.
Look forward to recommendations regarding education.
Educate citizens about the health benefits of the urban forest…the psychosocial benefits…link to
health organizations.
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The Planning Process
Question: Do you think the City’s planning process should involve input from the City Forester
when trees may be impacted?
No:

0

Yes:

57

Uncertain:

1

Virtually unanimous support for the City Forester being consulted and having a degree of authority during
the planning process. This section received more feedback than any other, indicating strong support for
updating bylaws, proactive planning, increased tree planting by developers, and the need for more trees
along arterial streets.
Comments:
We have lost large portions of our urban forest recently to huge projects like hospital, federal
building on Balmoral…with Golf-Links/Junot corridor development project, we have an opportunity
to ensure the urban forest is an integral part.
The Complete Street concept is non-negotiable for Junot corridor and image routes.
City must plant trees along arterial streets where there are no citizens to request.
The removal of trees along Memorial by the City has always bothered me…their replacement was
assured but never happened…”Memorial” comes from the trees planted in honour of people that
died in the war. As a young man in the City, I am always bothered by this.
Need subdivision and business planning standards.
Update public bylaws.
Room for trees needs to be made in all City planning and not an afterthought.
Need to get Engineering onside in revising City Engineering standards. Also coordinate Urban
Design guidelines and Streetscaping Guidelines.
City Planning department should have a forester on staff.
Get rid of cash-in-lieu of parkspace for subdivisions.
All future projects should include input regarding how trees will be incorporated into
plan…industrial parks, big box parking lots, parks, residential streets.
Develop strategy that trees planted by developers get adequate support.
Ensure City staff have power to uphold site plan requirements re: landscaping.
I support a bylaw requiring new firms to landscape properties and existing firms to improve theirs
over time.
Plant trees in cooperation with business.
Plant more trees but not near City sewers regarding roots plugging sewers.
Put in budget for 10- to 20-year plan.
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Current Level of Service
Question: Do you think the City Forestry crews’ responsiveness to citizens’ requests for pruning
or tree maintenance is adequate?
No:

29

Yes:

26

Uncertain:

13

This question received the highest number of uncertain responses, indicating that many people could not
comment as they had not requested services personally. Some comments that indicated “yes” also noted
that the “they are doing the best they can within limited budget”. Several people indicated room for
improvement but noted the good work provided by staff.
Comments:
I know that our City Forester is understaffed because she is always busy when I call.
We need more resources there; they do a good job with the number of staff they have.
New hire seems to have limited value… Urban Forestry Specialist …whose main role is media
involvement.
City would benefit by having ISA arborists on staff.
No ongoing health assessments, pruning for aesthetics or proactive measures being taken.
Tax dollars spent on contracting out to local arborists who have no real accountability to tax
payers.
Lack of biodiversity in tree species.
City Forester is very reactive due to lack of supporting staff (arborists).
Forester and her team work hard but do not receive enough support from the City.
No provision for watering! If we can flood dozens of rinks, can we not water our urban trees?
Citizen pruning excellent.
City Parks Division does an amazing job.
Thunder Bay Fire Rescue has partnered with the MNR Firesmart program where we go into
areas and clean up deadfall and undergrowth that would create a fireload to fuel fire damage
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Costs
Do you recognize that operational costs such as watering, pruning, etc should be funded to
support enhanced tree planting initiatives?
No:

1

Yes:

56

Uncertain:

1

Are you willing to consider investing in sustainable urban forest management practices that help
make Thunder Bay clean, green, and beautiful?
No:

1

Yes:

55

Uncertain:

0

Overwhelming public support for enhanced tree planting initiatives and funding to provide those services.
Comments:
Budget should be $2-$4M.
I would support initiatives to increase funding to the City urban forestry programs.
More funding and more staff needed to improve the urban forest through pro-active management.
I am willing to invest if publicized as part of the strategic plan.
As long as done wisely.
Via city taxes.
“Yes” to pruning, but “no” to watering…I have not watered my yard or washed a vehicle at home for 5
years.
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Enhanced Tree Planting Initiatives and Beautification
Question: Should more trees be planted on arterial streets in the urban core?
No:

2

Yes:

51

Uncertain:

1

Question: Should more trees be planted on subdivision streets?
No:

4

Yes:

44

Uncertain:

1

Question: Do you feel Thunder Bay should move toward establishing a canopy cover goal, as
several Canadian cities have done?
No:

2

Yes:

55

Uncertain:

2

Overwhelming support for enhanced tree planting initiatives, particularly on the arterial streets and urban
core. Some respondents indicated subdivision streets to be of secondary importance compared to urban
core and arterial streets.
Comments:
Primary arteries (Arthur, Memorial, Red River) lacking boulevard trees and have surplus paved
surfaces.
More trees should be planted along arterial streets and carefully maintained.
If we want to be known as “Gateway to the North”, we really need to clean up our
appearance…Arthur St, Red River Rd, and Memorial Ave is depressing. All you see is
concrete…we look cheap…There is a reason everyone from Thunder Bay goes and weekends in
Duluth and not the other way around,,,
Lots of trees should be planted on corner of John and Junot.
Please don’t take trees down on Junot across from new EMS – people need the noise barrier.
Canadian and international tour groups…some suggest more mature trees, particularly in
commercial areas would make them more appealing…
Puzzlement on why national and multinational firms that have appealing landscapes elsewhere
are anything but appealing here…we should demand that businesses improve their properties
and plant and care for more trees.
Yes, but the right kind of trees which do not grow into power lines or whose roots damage
underground utilities such as natural gas, water, sewer telecommunications and hydro.
Trees need to be planted along streets where trees are absent.
There is value in keeping bush within the City.
We do need more trees.
Some street trees would be a detriment to downtown core (respondent supported enhanced
planting on urban streets, but with caution regarding species selection).

Urban Forest Management Plan
City of Thunder Bay, Ontario

105

December, 2011
Davey Resource Group

Stakeholder and City Staff Input and Survey
Results
Survey results and highlights of comments provided by stakeholders and City staff interviewed are noted
below. 12 Surveys were returned.

The Value of the Urban Forest to the Community
Question: “How important is the urban forest to you? What is your opinion of the value of public
trees?”
Consistently expressed, by both internal and external stakeholders, is the high value of the urban forest to
the community. This value is supported by the extensive participation of volunteer groups and
®
stakeholders such as Lakehead University Forestry professors, Earthwise Thunder Bay, Citizen Pruners,
Firesmart and the Stewardship Council.
Comments:
Very important. Public trees help to beautify City landscapes and help to provide a sense of
community for its inhabitants. A healthy urban forest reflects citizens’ commitments to that
community. Cities with a poor urban forest and /or few trees are quite ugly presenting a poor
image to any visitor.
I think having trees (especially mature trees) in the City is important because it makes the City
look more attractive and makes it more comfortable to be in.
Public trees are extremely important to quality of life and environmental sustainability.

The Planning Process
Question: “What are the most important issues related to trees and land development/economic
growth in Thunder Bay?”
This section received more feedback than any other, indicating strong support for updating bylaws,
proactive planning, increased tree planting by developers, and the need for more trees along arterial
streets. City staff, stakeholder groups including Thunder Bay Hydro, contractors expressed concern that
the City’s tree canopy will shrink unless more tree protection by-laws are implemented. Much concern
also expressed regarding more stringent rules to require, and to subsequently enforce increased tree
planting and aftercare by developers. Very strong support for trees to be included in all new street
designs during the planning process, and improved tree protection during construction and development.
Co-operation between Engineering and the City Forester is improving, however many people interviewed
noted lack of enforcement of tree protection post development and construction.
Comments:
There is little to no protection (from) developers to prevent development on greenfield vs.
brownfield. Developers are also only required to plant a very minimum number of trees and
(those) are often substandard. Road construction and reconstruction does not include green
infrastructure (trees). City property is not required to include the minimum (number) of trees and
is behind even (the) expectations of developers.
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See that guidelines are in place to ensure planting of trees is included in major road construction.
Most of the main arteries in Thunder Bay are completely devoid of trees. This does not have to
be.
Far too many trees are removed to accommodate land development within the urban landscape
and development is at the …expense of existing trees. Replacement trees that are mandated by
City Planning department are generally smaller in caliper and are sparsely located within
commercial developments. No replacements seem to be done when one or more of these trees
are damaged after the final inspection.
Perceived cost and being content with low standards and requirements. Lack of preservation
culture. Lack of teeth to site plan control and tree preservation.
Question: “Are the City’s existing regulations and guidelines (e.g. Article 12 of the Zoning
Ordinance, Subdivision and Land Development Regulations, etc…)sufficient to maintain and
protect the City’s urban forest? If not, what improvements are needed?”
Comments:
Little effort is made by developers to protect trees on private property when reconstruction is
undertaken. Also when development occurs there seems to be only a minimal effort made to
“green” up the property.
On public land it is getting better – higher consequences would be nice. Private tree by-law
would be helpful. Things like performance guarantees and development charges would be
helpful. As they are not in place of the site plan control yet. Strong urban design guidelines
(hopefully will happen late 2011, early 2012).
No, should require the city forester to inspect and approve trees before subdivision is accepted by
city. There is no development protection on greenfields.
Tree protection bylaw, zoning ordinance, etc. are all fine tools to protect the urban forest if they
are applied and followed up.
More rules with respect to private developers and site plans for residential, commercial and
industrial.
Yes, but more follow up with developers’ agreement to plant and maintain trees.
I think Engineering standards re: roadways and parking lots need to be updated.
Need to be more efficient, proactive and better technically with the resources we have. Using the
hammer with the development community to incorporate and then maintain green infrastructure.
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Current Level of Service
Question: “Do you believe the current status of Thunder Bay’s urban forestry program (funding,
staffing, equipment, regulations) is adequate? If no, what needs more support?
Although participants expressed high regard for the work performed by Parks crews and the office of the
City Forester, it is apparent that significant gaps exist in providing services to the community. This is a
department lacking expertise and facing challenges as a result. There is a strong need for a structured
job hierarchy, with accountability of staff performing tree work to a supervisor with strong technical
expertise and field experience. Currently there is a disconnect between the City Forester and Parks
crews, with crews regularly dispatched without input from the Forester. Professional staff training is
needed, as the skill level of some current staff is low. There is a need for an emergency storm plan,
lighting for night work, and equipment such as structural pruning hand tools.
Concern was expressed regarding the value of natural lands to the community and the environment,
however current funding prohibits maintenance of natural woodlands.
There is a good working relationship between Hydro and the City that results in savings to citizens, as
planning is as proactive as limited staff resources will allow.
Comments:
Urban forestry needs to be its own department.
We need permanent staff to maintain and improve the tree inventory…staff requirements for
maintenance worker, a full time arborist, and a full time permanent admin assistant.
Switching from reactive to proactive would be more economical in the long run. Need qualified
people to do the work and want to do the work. Staff dedicated to tree work only, not other park
duties. The north/south side divide gets in the way sometimes.
No, (the current status) is not adequate. There needs to be more funding for hiring staff, the
purchase of trees for planting, pruning trees and a pruning cycle.
No. I think we need more staff to effectively coordinate and roll out the forest program into the
other departments of the City and with the citizens.
Restructuring parks to have urban forestry a supervisory/management role, otherwise we just
maintain what we have and do not move forward.
Parks needs more staff to play a more lead role in coordination between departments. Someone
needs to define all the interrelated work flows and continually educate and communicate between
the departments. The department should be asked to cooperate not to coordinate.
Question: “What are the immediate needs of your community’s tree management program?”
Stakeholder feedback included strong support for enhanced planting on City streets, indicating
approximately one third of potential planting sites are currently empty. The need to plant buffers along
major roads and highways is a recurring theme, as well as planting the right tree in the right place –
establishing standards for maximum height and root zone grow space under hydro and around buried
utilities. The lack of documentation of routine inspections of trail inspections and pruning was also raised
as a concern.
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Comments:
Funds for more trees and maintenance.
Immediate needs include: 1. A pruning cycle rather than pruning trees as a response to storm
damage or citizen complaints (well pruned trees live longer and are less hazardous to the public
at large); 2. Plant trees in all available planting spots (too many streets are completely barren in
Thunder Bay).
A right tree, right place program should be examined with input from the utilities that share the
same space as the urban forest. Past practices of planting tall growing species under power lines
still continues in some locations.
Assess not just city streets but parks, heritage areas and brown spaces.
Prepare for EAB, manage loss of birch. Move from reactive to proactive; a watering schedule
and increased tree planting.

Public Education and Outreach
Question: “What is your attitude towards the role of municipal government in having a community
tree program?”
The work done by the City Forester and staff in Thunder Bay to develop partnerships and volunteer
®
participation is impressive. Work has been done to partner with Earthwise Thunder Bay and the
Stewardship Council. The City has developed an Urban Forestry webpage, and Facebookpages to reach
the community, and have initiated Notable Tree Nomination, Tree Stewardship and Community Tree and
Bench programs.
Comments:
The municipal government should lead and co-ordinate the tree program to make sure it is as
efficient and effective as possible, with respect to the citizen and municipal workforce.
Definitely should be most involved with most public trees.
I strongly support this.
Think it is vital. We need public buy-in to the idea of an urban forest.
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Community/Stakeholder Inclusion in the
Planning Process
Public education is one of the keys to reaching the goals of a municipal urban forestry program to create
a sustainable urban forest. Public education must target citizens, elected officials, city staff, business
owners, developers, contractors, and other stakeholders, Through education, Thunder Bay will be able to
achieve community-wide acceptance and support for the expansion, and care of the urban forest.
This education process is dependent upon an effective, engaging, and multi-faceted communications
program. The program should be designed to appeal to a broad cross-section of stakeholders, using
various communication media. Strategies should also encourage the participation of non-profit groups,
schools, citizens and businesses in community forest projects. Simple, concise key messages are key.
The City of Thunder Bay strongly encourages public inclusion in planning processes. To this end, Davey
Resource Group conducted a series of meetings with various stakeholder groups, City staff and elected
officials. Surveys were provided should participants wish to provide further feedback.
A public meeting provided a forum for education, questions and feedback from citizens. Surveys were
provided for further comments, as well as being posted on the City website. Elected officials were
provided with the survey and given another opportunity to record commentary and input to the Plan.
Highlights of the community and stakeholder inclusion process are outlined as follows:
Meetings and Public Engagement
Interdepartmental Meetings (May, 2011) – Held with senior management from the Parks, Roads,
Engineering, and Planning Divisions, Realty Services, Transportation and Works staff, and the
City Manager.
Elected Officials Communication (September, 2011).
Community Groups Meeting (May, 2011) – Met with Lakehead Region Conservation Authority,
Trees Thunder Bay, Rutter Urban Forestry, Boreal Tree Services, Garden of Eden Tree Services,
Confederation College Natural Resources Centre, Lakehead University, School of Natural
®
Resources, Landale Gardens, Ecosuperior, Earthwise Thunder Bay and Clean, Green, and
Beautiful Committee.
Utilities (May, 2011) – Met with Thunder Bay Hydro, Thunder Bay Telephone, Hydro One, and
Union Gas.
Citizens Engagement (September, 2011) – Conducted an Open House Public Consultation
meeting, with Powerpoint presentation.
Public survey posted on City website (September, 2011).
Radio interviews conducted with Magic 99.9 and CBC Thunder Bay.
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The following recommendations are aimed at continuing the active participation of these groups in the
Plan’s implementation and future updating.

Recommendations
Create a committee of stakeholder representatives to advise on the Urban Forest Management
Plan’s implementation and urban forest, open space, and other environmental priorities in the
City.
Create an annual “State of the Urban Forest Report” and presenting it to the Council, the City
Manager, and the citizens of Thunder Bay. Incorporate the Plan’s accomplishments and status
into Trees Thunder Bay’s annual Urban Forest Report Card process.
Annually evaluate the Plan’s implementation progress and need for adjustments by:
o

Assessing progress towards meeting the Plan’s short-term goals and objectives.

o

Assessing how effectively routine operations and special projects are contributing to
meeting the Plan’s goals.

o

Identifying and documenting gaps and issues as they arise ensuring the Plan’s
recommendations

Every five years, and no less than every ten years, evaluate the Plan as a whole. This more
intense evaluation will reveal if there are new issues and priorities that should be addressed, and
demonstrate whether the Plan has achieved its long-term goals and objectives.
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Appendix B
Inventory Frequency Reports
SPECIES TOTALS
Species

Total

green ash
silver maple
american basswood
paper birch
norlin linden
white spruce
crabapple
black ash
manitoba maple
amur elm
japanese tree lilac
chokeberry
amur chokecherry
red maple
amur maple
norway maple
bur oak
red pine
eastern white cedar
colorado blue spruce
dropmore linden
mountain ash
scot's pine
hackberry
balsam poplar
sugar maple
red oak
jack pine
n/a
hawthorn
siberian elm
trembling aspen
apple
white ash
willow species
balsam fir
white pine
cherry - wild
larch
linden species
poplar species

4,667
3,202
1,477
1,406
1,151
772
731
528
501
387
336
303
247
238
165
158
155
153
131
129
111
109
105
86
84
83
77
68
57
56
54
54
53
45
44
41
36
34
30
27
22

Percentage
of
Population
25.54%
17.53%
8.08%
7.70%
6.30%
4.23%
4.00%
2.89%
2.74%
2.12%
1.84%
1.66%
1.35%
1.30%
0.90%
0.86%
0.85%
0.84%
0.72%
0.71%
0.61%
0.60%
0.57%
0.47%
0.46%
0.45%
0.42%
0.37%
0.31%
0.31%
0.30%
0.30%
0.29%
0.25%
0.24%
0.22%
0.20%
0.19%
0.16%
0.15%
0.12%
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Species
eastern cottonwood
black poplar
white poplar
maple species
butternut
discovery elm
mugo pine
plum - wild
black spruce
norway spruce
serviceberry species
pear
amur corktree
honeylocust
pin cherry
poplar
russian olive
unkown
white oak
speckled alder
ohio buckeye
russian mountain ash
sumac
western cottonwood
juniper species

113

Total
22
15
13
13
12
11
11
8
8
7
4
4
4
4
3
3
3
2
2
2
2
1
1
1
1
18,270

Percentage of
Population
0.12%
0.08%
0.07%
0.07%
0.07%
0.06%
0.06%
0.04%
0.04%
0.04%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
0.01%
100.00%
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Appendix C
i-Tree Methodology
i-Tree Streets
The method used to determine environmental and economic benefit values is the United States
Department of Agriculture (USDA) Forest Service’s i-Tree Streets software. Streets is a component of iTree, a suite of free software tools recently released by the U.S. Forest Service that can be used to
assess and manage community forests. With these tools, communities and urban forest managers can
accurately quantify the benefits of urban forests to better understand and balance the costs of urban
forest management.
Specifically, i-Tree Streets is a tool that quantifies the benefits of street trees and compares them directly
with the costs of urban forestry programs to produce accurate net annual benefit values. It is a statistically
valid, financially sound, and defensible cost-benefit analysis tool for urban forest managers that may be
used with complete or sample inventories.
i-Tree Streets was originally designed to quantify the environmental and economic functional benefit and
corresponding value of street trees. The model uses climate data from a reference city in the United
States, and hence may not fully account for the specific climate of Thunder Bay. Additionally, data for
such things as Air Quality were not known for Thunder Bay and so the default values for the city of
Minneapolis were used. However, this program is still relevant to assessing the environmental and
economic benefits and values of Thunder Bay’s current tree inventory.
i-Tree Streets assesses tree population structure and the function of those trees, such as their role in
building energy use, air pollution removal, stormwater interception, carbon dioxide removal, and property
value increases. In order to analyze the economic benefits of the City of Thunder Bay’s inventoried trees,
i-Tree Streets assigns a dollar value to the annual resource functionality and compares that to annual
program expenditures. This analysis combines the results of the City’s tree inventory with benefit-cost
modeling data to produce information regarding resource structure, resource function, and resource value
to make informed resource management decisions. For a detailed accounting of how i-Tree Streets
handles tree sampling, tree growth modeling, replacement value, and the calculations of annual benefits,
refer to the City of Minneapolis, Minnesota Municipal Tree Resource Analysis.
i-Tree Streets regionalizes the calculations of its output by incorporating detailed reference city project
information for 16 climate zones across the United States. The City of Thunder Bay was compared to the
Midwest zone (see map). Sample inventory data from Minneapolis, Minnesota, represent the basis for the
Midwest Reference City Project for the Midwest Community Tree Guidelines. The basis for the benefit
modeling in this study compares the inventory data from the City of Thunder Bay to the results of the
Midwest Reference City Project to obtain an estimation of the annual benefits provided by the City’s
managed resource.
Growth rate modeling information was used to perform computer-simulated growth of the existing tree
population for one year and account for the associated annual benefits. This “snapshot” analysis
assumed that no trees were added to, or removed from, the existing population during the year.
Calculations of carbon dioxide (CO2) released due to decompositions of wood from removed trees did
consider average annual mortality. This approach directly connects benefits with tree-size variables such
as diameter at breast height (DBH) and leaf-surface area. Many benefits of trees are related to processes
that involve interactions between leaves and the atmosphere (e.g., interception, transpiration, and
photosynthesis); therefore, benefits increase as tree canopy cover and leaf surface area increase.
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For each of the modeled benefits, an annual resource unit was determined on a per-tree basis. Resource
units are measured as Megawatt-hours (MWh) of electricity saved per tree; one hundred thousand British
thermal units (Therm) of natural gas conserved per tree; kilograms of atmospheric CO2 reduced per tree;
kilograms of nitrogen dioxide (NO2), particulate matter (PM10), and volatile organic compounds (VOCs)
reduced per tree; cubic meters of stormwater runoff reduced per tree; and square meters of leaf area
added per tree to increase property values.
Prices were assigned to each resource unit using economic indicators of society’s willingness to pay for
the environmental benefits trees provide. Estimates of benefits are initial approximations as some
benefits are difficult to quantify (e.g., impacts on psychological health, crime, and violence). In addition,
limited knowledge about the physical processes at work and their interactions makes estimates imprecise
(e.g., fate of air pollutants trapped by trees and then washed to the ground by rainfall). Therefore, this
method of quantification provides first-order approximations. It is meant to be a general accounting of the
benefits produced by urban trees—an accounting with an accepted degree of uncertainty that can,
nonetheless, provide science-based platform for decision-making.
For a detailed description of how the default benefit prices are derived, refer to the City of Minneapolis,
Minnesota Municipal Tree Resource Analysis (McPherson, E. Gregory, et al., 2005) and the Midwest
Community Tree Guide (McPherson, Gregory E., et al., 2005). In order to further refine the estimation of
benefits to the City of Thunder Bay, certain benefit prices were provided by the City of Thunder Bay (see
table).

City of Thunder Bay’s Benefit Prices Used in this Analysis (CDN $)
Benefits

Price

Unit

Source

Electricity

$0.0735

$/ Kilowatt-hour

City of Thunder Bay

Natural Gas

$0.8778

$/Therm

City of Thunder Bay

CO2

$0.0073

$/pound

i-Tree Streets default- Northeast

PM10

$2.7917

$/ pound

i-Tree Streets default- Northeast

NO2

$3.2832

$/ pound

i-Tree Streets default- Northeast

SO2

$2.0249

$/ pound

i-Tree Streets default- Northeast

VOC

$3.6863

$/ pound

i-Tree Streets default- Northeast

Stormwater Interception

$0.0266

$/ gallon

i-Tree Streets default- Northeast

$155,060

$

City of Thunder Bay

Average Home Resale Value

i-Tree requires these inputs in imperial units. The outputs are automatically converted to metric units.
The local benefit prices for Electricity, Natural Gas, and Average Home Resale Value were provided by
the City of Thunder Bay. i-Tree Street’s default values from the Midwest Climate Zone were used for all
additional benefit values (carbon stored, air quality and stormwater). These values were converted from
US dollars to Canadian dollars (exchange rate on Aug 26, 2011). Using these prices, the magnitude of
the benefits provided by the street tree resource was calculated using i-Tree Streets. For a detailed
description of how the magnitudes of benefit prices are calculated, refer to the City of Minneapolis,
Minnesota Municipal Tree Resource Analysis.
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Appendix D
i-Tree Benefit Analysis
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Appendix E
By-laws and Policy References
Corporate By-law

By-law Number 008-2005
AUTHOR:

Shelley Vescio, City Forester

SUBJECT:

Tree By-law

MEETING DATE:

City Council - February 14, 2005

Authorization:

Committee of the Whole - January 31, 2005 - Report No. 2005.018
(Parks)

THE CORPORATION OF THE CITY OF THUNDER BAY
BY-LAW NUMBER 008-2005

A By-law to authorize and regulate the planting, care, maintenance, protection,
preservation and removal of public trees on municipal property, and to ensure the
sustainability of the urban forest at various sites in the City of Thunder Bay, in the
District of Thunder Bay.

Recitals:
1. Subsection 11(5) of the Municipal Act, 2001 provides authority to municipalities for the control and
regulation of parks, including trees within parks.
2. Section 44 of the Municipal Act, 2001 provides that municipalities are responsible to maintain highways
in a reasonably safe condition.
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3. Sections 135 through 141 of the Municipal Act, 2001 provide authority to municipalities to regulate the
cutting of, planting of, and general maintenance of trees.
4. Sections 62 and 137 of the Municipal Act, 2001, authorize municipal officers to enter onto private
property, in prescribed circumstances, for the purposes of enforcement of tree by-laws.
5. Section 138 of the Municipal Act, 2001 authorizes the imposition of penalties for the commission of an
offence under a tree regulatory by-law.
THE COUNCIL OF THE CORPORATION OF THE CITY OF THUNDER BAY ENACTS AS FOLLOWS:
ARTICLE ONE: DEFINITIONS, INTERPRETATION
1.01 Definitions: Wherever a word is used in this By-law with its first letter capitalized, the term is being
used as it is defined in this Section 1.01. Where any word appears in ordinary case, its regularly applied
meaning in the English language is intended.
(a) “Accepted Arboricultural Standards and Practices” are recommended methods and
techniques based on scientific research or experience that have proven to be effective and/or
defined by the relevant and current American National Standard Institute for Tree Care
Operations.
(b) “Affect” means fertilize, prune, plant, disturb or alter.
(c) “Applicant” means any person applying for permission to take any action authorized by this
By-law to be taken with the Corporation’s permission.
(d) “By-law” means this by-law, as it may be amended from time to time. The Recitals and
Schedules to this By-law are considered integral parts of it.
(e) “Corporation” means The Corporation of the City of Thunder Bay.
(f) “Construction” includes reconstruction.
(g) “Council” means the elected municipal council for the Corporation.
(h) “Damage” means mark, cut, break, debark, deface, damage or in any manner injure (short of
destruction).
(i) “Drip Line” means the outer boundary of an area on the surface of the ground that
corresponds to the outer edge of the crown of a tree.
(j) “Emergency Personnel” means any or all of: a police officer, a member of a fire protection or
fire suppression service, a medical doctor, a nurse, a paramedic, or the staff or administration of
any Public Utility.
(k) “Highway” means every road and every road allowance under the Corporation’s authority,
whether open or unopened, within Thunder Bay. The road allowance includes all of the property
that makes up the road, including the traveled roadway, the shoulders, curbs, boulevards and
sidewalks within the road allowance.
(l) “Manager” means the General Manager of the Department of Community Services of the
Corporation, or his or her designate.(m) “Municipal Act, 2001” means the provincial legislation
cited as S.O. 2001, c. 25, as amended from time to time, including successor legislation.
(n) “Municipal Law Enforcement Officer” means a member of any Police Service with
jurisdiction in Thunder Bay or any person appointed by the Corporation for the enforcement of
municipal by-laws.
(o) “Municipal Property” means any and all land owned by the Corporation, including:
Highways, parks, trails, planned properties, any of the Corporation’s facilities, and open space
lands.
(p) “Private Property” means any and all land in Thunder Bay which is not Municipal Property.
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(q) “Public Utility” means a board, commission or corporation, including a municipal corporation
that owns or operates a Public Service.
(r) “Public Service” means works supplying utilities and similar services and includes: works for
the production, supply and transmission of gas, oil, sewer, water and electric power or energy,
street signs and street lighting, and all telephone, cable television and other telecommunications
lines.
(s) “Public Tree” means any Tree or Woody Shrub, for which the trunk is totally or partially
located on Municipal Property.
(t) “Qualified Arborist” means a person in possession of one of the following:
(i) a valid International Society of Arboriculture Certification as an Arborist;
(ii) a Journeyman Arborist Trades Certification from the Ontario Ministry of Education and
Training with both a Certificate of Apprenticeship and a Certificate of Qualification; or
(iii) a diploma signifying successful graduation from a Community College level program
specializing in Arboriculture and/or Ornamental Tree Care; or
(iv) qualifications considered by the Manager to be the equivalent to those set out in a, b and c.
(u) “Thunder Bay” means the geographic area within the jurisdiction of the Corporation.
(v) “Tree” means any woody plant of a species which at maturity is usually five (5) or more
metres in height, having one or more self-supporting trunks, and the term includes the whole
and/or all parts of: the roots, branches, trunk, and crown.
(w) “Tree Planting Details” means the Corporation’s standards for tree planting, maintained by
the Engineering Services Division of the Transportation & Works Department.
(x) “Tree Planting Guidelines” means the Corporation’s standards for tree planting, maintained
by the Parks Division of the Community Services Department, entitled “Guidelines and
Specifications for the Planting of Boulevard Trees”.
(y) “Tree Protection Details” means the Corporation’s standard for tree protection, maintained
by the Engineering Services Division of the Transportation & Works Department.
(z) “Tree Protection Standards” means the Corporation’s standards for tree protection,
maintained by the Parks Division of the Community Services Department.
(aa) “Tree Pruning Guidelines” means the Corporation’s standards for tree pruning of public
trees by homeowners, maintained by the Parks Division of the Community Services Department,
entitled “Guidelines for Pruning Municipal Trees”.
(bb) “Tree Value” means the monetary value of a tree as determined through the most current
methods and procedures established by the International Society of Arboriculture, the Council of
Tree and Landscape Appraisers or any other specifications adopted by the Corporation.
(cc) “Urban Forest” refers to the City’s total complement of owned Trees on Municipal Property
(dd) “Woody Shrub” means any woody plant of a species which at maturity is usually less than
five (5) metres in height, having usually more than one self-supporting stems, and the term
includes the whole and/or all parts of: the roots, branches, stems, and crown.
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1.02 Interpretation Rules:
(a) Wherever this By-law refers to a person or thing with reference to gender or the gender
neutral, the intention is to read the By-law with the gender applicable to the circumstances.
(b) References to items in the plural include the singular, as applicable.
(c) The words “include”, “includes”, and “including” are not to be read as limiting the phrases or
descriptions that precede them.
(d) Words in this By-law requiring a person to act include the requirement or authority to cause or
permit the action in question to be done by others.
1.03 Severability: If a court or tribunal of competent jurisdiction declares any portion of this By-law to be
illegal or unenforceable, that portion of this By-law will be considered to be severed from the balance of
the By-law, which will continue to operate in full force.
1.04 References to Legislation: Each reference to Provincial legislation in this By-law is printed in Italic
font and, unless otherwise specified, is a reference to the Revised Statutes of Ontario, 1990 edition, and,
in every case, includes all applicable amendments to the legislation, including successor legislation. Each
reference to a By-law in this By-law, unless otherwise specified, is a reference to a By-law of the
Corporation, and, in every case, includes all applicable amendments to the By-law, including successor
by-laws.
ARTICLE TWO: PHILOSOPHY
2.01 Tree Preservation: The Corporation adopts a philosophy which seeks to preserve rather than
remove Public Trees wherever possible and expedient.
2.02 Explanation: In determining whether something is “possible and expedient” as outlined in Section
2.01, the Manager shall consider:
(a) the feasibility of relocating facilities to preserve the Tree;
(b) the use of alternate technologies for the facility or Construction that would, if implemented,
preserve the Tree;
(c) the availability of the alternate technologies noted in (b) above in Thunder Bay;
(d) whether prudent advance planning could have preserved the Tree; and
(e) the cost associated with any feasible preservation alternatives.
ARTICLE THREE: AUTHORITY OF THE MANAGER IN IMPLEMENTING THIS BY-LAW
3.01 Assignment: The Manager is assigned the authority for the implementation of this By-law.
3.02 Planting and Transplanting: The Manager is authorized to plant or transplant any and all Public
Trees on Municipal Property. Article Four of this By-law applies.
3.03 Care and Maintenance: The Manager is authorized to care for and maintain all Public Trees. Care
and maintenance includes: pruning; fertilizing; providing support systems; and implementing preventative
measures to protect Public Trees from insect or disease problems.
3.04 Removal of Objects: The Manager has the authority to remove any object or thing that has been
placed on Municipal Property and which adversely affects a Public Tree. Unless the object or thing results
in a hazard (in which case, Section 7.07 will be utilized), seventy-two (72) hours’ verbal notice under
Section 7.03 shall be provided. The notice shall be sent to either or both of the owner of the object (where
ownership can be reasonably determined) or the owner of the Private Property nearest the offending
object or thing. The notice shall require the person notified to remove the object or thing within the notice
period. Where the notice period expires and the person notified has not taken steps to remove the object
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or thing adversely affecting a Public Tree, the Corporation shall remove the object or thing without any
further requirement to provide notice or compensation to any person. The Manager has the authority to
extend the notice period prescribed by this Section in circumstances where people wish to comply but
require more time to do so, and the Tree in question will not suffer irreparable damage through the time
extension. In no case, however, can the notice period exceed six (6) months.
3.05 Removal of Non-Viable Public Trees: The Manager may remove Public Trees which are dead,
which are no longer viable to maintain, or which, for any reason, constitute a hazard or a potential hazard
to the public. In implementing this Section, the Manager shall have due regard to Article Two of this Bylaw.
3.06 Removal/Injury of Public Trees: Emergencies: The Manager may authorize the removal of, or any
injury to, Public Trees where same is required to facilitate emergency work. In implementing this Section,
the Manager shall have due regard to Article Two of this By-law.
3.07 Removal of Healthy Public Trees: The Manager may remove healthy Public Trees following the
conditions outlined in Article Five of this By-law.
3.08 Removal of Public Trees That Contravene the By-law: Any Public Tree planted or growing on
Municipal Property contrary to the provisions of this By-law, or contrary to any Council-approved
agreements, may be removed by the Manager.
3.09 Requests By Others to Prune Public Trees: Any person may apply to the Manager for permission
to prune small branches on a Public Tree in accordance with the Tree Pruning Guidelines, or to have a
Qualified Arborist prune the branches or roots of Public Trees. Public Utilities are exempt from a
requirement to obtain permission, subject to Section 6.10. This Section does not operate to prevent the
City from embarking on its own programs with respect to Public Trees which may or may not involve
Qualified Arborists.
3.10 Conditions: When approving any application for any permission authorized by Sections 5.01, 5.03
or 5.05 of this By-law, the Manager will impose the following conditions:
(a) Adherence to the Tree Protection Standards and/or other standards approved by Council;
(b) Payment of the removal costs of the Public Tree;
(c) Payment of the tree stump removal costs, if applicable;
(d) Payment for the purchase and planting of two trees, of the minimum size and quality required
by the Tree Planting Guidelines, to replace the Public Tree that is removed; and
(e) Where any replacement tree is on Municipal Property adjacent to the applicant’s property,
responsibility for the watering of that replacement tree for a two-year period.
3.11 Standards: All work done to or in the vicinity of Public Trees under the Authority of this By-law or
otherwise must conform to the Tree Protection Standards, Tree Protection Details, Tree Planting Details,
Tree Planting Guidelines, and Tree Pruning Guidelines, as applicable. The Manager has the authority to
inspect Municipal Property, and, where standards are not adhered to, to issue written notice by way of an
Order to any person involved in the work. The Order shall specify the nature of the non-compliance and
require correction within a reasonable time frame.
3.12 Appeal to Council: Any Applicant for permission for any matter governed by this By-law whose
application is turned down by the Manager may appeal that denial to the Council. The Applicant must
make a request for deputation before the Council (sitting as committee of the whole) in accordance with
the requirements of the Corporation’s procedure by-laws.
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ARTICLE FOUR: PUBLIC TREE PLANTING
4.01 Approval of Planting Public Trees: Any person who wishes to plant a Tree on Municipal Property,
making it a Public Tree by definition, must apply to the Manager for permission to do so. Approval by the
Manager will include the planting location, species, and source of stock, size and condition. Adherence to
the standards referenced in Section 3.11 is required.
ARTICLE FIVE: PUBLIC TREE REMOVAL, CONDITIONS AND COMPENSATION
5.01 Requests for Removal or Alteration of Public Trees by the Public: Any person who wishes to
remove or Affect a Public Tree, for reasons other than those covered by Sections 5.03 and 5.05 must
apply to the Manager for permission to do so. The Manager shall not grant applications for permission to
remove a Public Tree unless in the opinion of the Manager all alternatives to removal have been explored
and exhausted or there are exceptional circumstances which warrant such removal. Section 3.10 applies.
5.02 Requests for Removal of Public Trees from Highway for Public Service Construction: Any
person who wishes to remove or alter a Public Tree for the purpose of Construction being undertaken by
a Public Utility must apply to the Manager for permission to do so. The Manager may direct the removal of
any Public Tree which, in the opinion of the Manager, warrants removal, and, in particular, where the
Public Tree in any way interferes with or endangers Public Services. Article Two applies. A landscape
plan or tree replacement plan must be received that is satisfactory to the Manager.
5.03 Requests for Removal of Public Trees from Highway for Driveway Construction in Urban
Residential and Suburban Residential Land Use Designations: Any person who wishes to remove or
alter a Public Tree for purposes of driveway Construction on lands designated as urban residential or
suburban residential by the City’s Official Plan must apply to the Manager for permission to do so. The
Manager shall not grant applications for permission to remove a Public Tree when, in the opinion of the
Manager, practical or economic alternatives for proper access exist. When evidence has been provided
by the owner to the Manager that no other practical or economical option for proper access is possible,
the Manager may direct the removal of a Public Tree from a highway which, by its very existence, denies
an owner of Private Property abutting a Highway proper access to the property. Section 3.10 applies. The
location of any replacement Public Tree will either be determined by the Manager, in circumstances when
Site Plan Control is not required, or in accordance with Site Plan Control approval in circumstances when
Site Plan Control is required.
5.04 Requests for Removal of Public Trees for Highway Construction: Any person who wishes to
remove or alter a Public Tree for the purpose of Highway Construction being undertaken by the
Corporation must apply to the Manager for permission to do so. The Manager may direct the removal of
any Public Tree for Highway Construction, only after all alternatives to removal are explored and
exhausted and all current technologies are considered for protection of existing Trees. Any plan for
Highway Construction shall illustrate those Public Trees which are required to be removed due to the
Construction, together with a report on the number, species and size of Public Trees being removed and
the number, types and sizes of Public Trees which will replace those being removed. The tree
replacement plan must be satisfactory to the Manager.
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5.05 Requests for Removal of Public Trees for Land Development: Any person who wishes to
remove or alter a Public Tree for the purposes of land development must apply to the Manager for
permission to do so. The Manager may direct the removal of any Public Tree for land development, only
after a plan is received that includes documentation of the Trees to be removed, and a landscape plan or
tree replacement plan that is satisfactory to the Manager.
ARTICLE SIX: OFFENCES AND ENFORCEMENT
6.01 Affect Public Tree Without Consent: It constitutes an offence to Affect a Public Tree, either above
ground or below ground, without the prior written consent of the Manager. Adherence to the standards
referenced in Section 3.11 is required.
6.02 Public Utility Exemption: Section 6.01 does not prevent the pruning of Public Trees by any Public
Utility as necessary to comply with safety regulations and to maintain safe operation of its facilities
provided that:
(a) At least three business days prior to commencing any pruning, the Public Utility provides the
Manager with written notice of its intention to prune;
(b) The pruning is carried out in accordance with Accepted Arboricultural Standards and
Practices; and
(c) The Public Utility follows any specific directions of the Manager as to how the work shall be
carried out.
The Manager may order the Public Utility to stop any pruning performed by a Public Utility if appropriate
arboricultural practices are not being followed.
6.03 Emergencies: Where removal or pruning of a Public Tree is determined to be necessary by
Emergency Personnel responding to an emergency situation, such Public Tree or part of it may be cut or
removed without first obtaining written authorization to do so. Emergency Personnel shall notify the
Manager of the emergency and work done on the Public Tree as soon as possible but no later than three
days after the removal or pruning of the Public Tree.
6.04 Damage a Public Tree: It constitutes an offence to Damage a Public Tree, or any part of a Public
Tree, above ground or below ground.
6.05 Apply Substance to or Near Public Tree: It constitutes an offence to place, apply or spray any
substance other than water on or near any Public Tree. An exception will be made for properly applied
control measures around Public Trees which are placed to control insect infestations and removed before
the end of that year’s growing season.
6.06 Harmful Substances: It constitutes an offence to cause or permit any gaseous, liquid or solid
substance which is harmful or toxic to Public Trees to come into contact with any Public Tree.
6.07 Harmful Activity: It constitutes an offence to undertake any activities on Municipal Property or on
Private Property in the vicinity of a Public Tree which are contrary to the Tree Protection Standards.
6.08 Posting: It constitutes an offence to tack, paste or attach a bill, note, sign or poster or any other
thing to a Public Tree, or to any stake, post, guard or other object supporting a Public Tree.
6.09 Attachments: It constitutes an offence to use any part of any Public Tree to secure or support any
object, structure or animal.
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6.10 Municipal Policies and Programs: Sections 6.08 and 6.09 do not operate to prohibit activities that
are sanctioned by the Council through policies or programs for beautification or otherwise. For example,
the placement of strings of lights in Public Trees in strict accordance with the conditions approved under
the Corporation’s “decorative tree lighting protocol” would not violate Section 6.08 or Section 6.09. Any
person relying upon this exemption must ensure that he or she adheres to any conditions, guidelines or
regulations respecting the program (including, for example, the location of electrical cords), and shall at
all times ensure that he or she does not create a safety hazard.
6.11 Fire: It constitutes an offence to set or maintain a fire, or to permit another to set or maintain a fire
where its location will cause damage, by either flame or heat, to any part of a Public Tree.
6.12 Protective Devices: It constitutes an offence to interfere in any way with fences, boxes or other
protective devices placed around Public Trees.
6.13 Failure to Eliminate Hazard: It constitutes an offence to fail to comply with notice issued under
Section 9.02 of this By-law.
6.14 Failure to Adhere to Standards: It constitutes an offence to fail to comply with notice issued under
Section 3.11 of this By-law.
6.15 Destroy or Remove a Public Tree: It constitutes an offence to destroy or remove a Public Tree
without the City’s prior authorization.
6.16 Activity Contrary to Conditions: Where any person has been granted any permission pursuant to
this By-law, it constitutes an offence to take activity under that permission which is contrary to the
conditions under which the permission was granted.
ARTICLE SEVEN: ENFORCEMENT AND PENALTIES
7.01 Penalties: Any person convicted of an offence created by this By-law is subject to the penalties
prescribed by the Provincial Offences Act.
7.02 Enforcement: This By-law may be enforced by any Municipal Law Enforcement Officer, or any other
person duly appointed by law.
7.03 Verbal Notices: Where verbal notice is required pursuant to this By-law, it shall be provided by
telephone or direct conversation. Verbal notice requires discussion directly with the person to whom the
notice is addressed, and shall not be considered to have been delivered by messages left with other
persons or left electronically.
7.04 Written Notices: Where written notice is required pursuant to this By-law, it shall be either
personally delivered to the recipient, delivered to an appropriate mail receptacle at the address, or
provided by regular, first class mail to the owner of the Private Property affected at the last address
known to the Corporation through the municipal assessment rolls. Where the address of the owner is
different than the address of the Private Property affected, and the Private Property is occupied as a
residence, notice shall also be provided to the address of the affected Private Property, addressed to
“occupant”.
7.05 Deemed Receipt of Notice: Verbal notice under Section 7.03 is deemed to have been received by
the person notified at the time of the conversation held. Written notice which is mailed under Section 7.04
is deemed to have been received by the person notified five (5) business days after the mailing of the
notice. Written notice which is personally delivered to the recipient under Section 7.04 is deemed to have
been received by the person to whom it was hand delivered at the time of delivery. Written notice which is
delivered to an address but not handed to a person is deemed to have been received by the person to
whom it was addressed on the business day next following the date of delivery.
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7.06 Entry to Private Property: Where a person fails to comply with notice issued under Section 9.02 of
this By-law, the Manager is authorized to enter onto the land and do, or cause to be done, any acts
deemed necessary to eliminate the hazard, including removal of the Tree.
7.07 Entry to Private Property (Emergency Basis): Where, in the opinion of the Manager, a Tree is in
such a condition that it constitutes an imminent danger to public safety associated with persons using a
Highway, the Manager may enter onto the Private Property without notice, and do, or caused to be done,
any acts considered necessary to eliminate the danger, including removal of the Tree. Where, in the
opinion of the Manager, a Tree is in such a condition that it constitutes an imminent danger to public
safety associated with persons using Municipal Property other than a Highway, the Manager shall take
steps on the Municipal Property to isolate the danger and may, upon seventy-two (72) hours’ verbal
notice, enter onto the Private Property, and do, or caused to be done, any acts considered necessary to
eliminate the danger, including removal of the Tree.
7.08 Cost Recovery: Where the Manager does carry out, or causes to be carried out, work pursuant to
Sections 7.06 or 7.07 of this By-law, subject to the requirements of the Municipal Act, the cost of doing
the work is a debt due and owing to the Corporation by the owner of the Private Property. This debt may
be added to the municipal tax roll for the Private Property and collected as municipal taxes.
ARTICLE EIGHT: DAMAGE TO PUBLIC TREES
8.01 Costs for Damaged Public Trees: Any person who accidentally, negligently or willfully damages a
Public Tree shall reimburse the Corporation for the cost of treatment. Alternatively, and with the
Manager’s prior written authorization, the person who caused the damage may cause the Public Tree to
be repaired by a Qualified Arborist, and shall in those circumstances bear the cost of repairs, materials
and labour.
8.02 Costs for Replaced Public Trees: Where a Public Tree is irreparably damaged (as determined by
the Manager in his or her sole discretion), the person who caused the damage must replace the Tree.
The conditions to be imposed by the Manager under Section 3.10 apply in these circumstances as if the
person who caused the damage had applied for permission to do so. Where the damage was caused
willfully, cost for the Tree Value will be also be applied. The time and location of tree planting will be
determined by the Manager.
8.03 Remedies Cumulative: The damages and costs payable under Sections 8.01 and 8.02 of this Bylaw are in addition to, and not in substitution for, the payment of any penalty imposed by a court of law for
the commission of an offence under this By-law or any other applicable legislation.
ARTICLE NINE: PUBLIC NUISANCE FROM PRIVATE TREES
9.01 Prevention of Hazards: Every person owning, occupying or controlling land or premises in Thunder
Bay shall ensure that Trees on his, her or its property do not constitute hazards to members of the
general public utilizing Municipal Property.
9.02 Removal of Hazards: Where a Tree exists which, in the opinion of the Manager, constitutes a
hazard to members of the general public utilizing Municipal Property, the Manager shall provide written
notice by way of an Order to any person owning, occupying or controlling Private Property upon which
that Tree is located. The Order shall require that person to carry out any work necessary to eliminate the
hazard within a minimum notice period of seven (7) days.
9.03 Restrictions/Notices: Where the Manager issues notice under Section 9.02 of this By-law, he or
she shall, in addition, secure the Municipal Property that is affected by the hazard.
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ARTICLE TEN: GENERAL PROVISIONS
10.01 Repeal: By-law No. 78-1972 is repealed.
10.02 Force and Effect: This By-law shall come into force and take effect upon the date of its final
passing.
Enacted and passed this 14th day of February, A.D. 2005 as witnessed by the Seal of the Corporation
and the hands of its proper Officers.
Andrew Bentz
Acting Mayor
Rosalie A. Evans
Acting City Clerk

Read a First and Second time this 14th day of February, A.D., 2005
Read a Third Time and finally passed this 14th day of February, A.D., 2005
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Corporate By-law

By-law Number 144-2006
Memorandum
TO:

John S. Hannam, City Clerk

FILE:

FROM:

Dwight Gessie, Manager - Parks
Parks, Community Services

DATE:

December 8, 2006

SUBJECT:

Amendment to By-law 8-2005 being a By-law to authorize and regulate the
planting, care, maintenance, protection, preservation and removal of public trees
on municipal property, and to ensure the sustainability of the urban forest at
various sites in the City of Thunder Bay, in the District of Thunder Bay with
respect to Article 5 – Public Tree Removal, Conditions and Compensation – Item
5.03 and add Item 5.06 respecting “discretion with respect to the imposition of
conditions for a certain class of suburban development”.

MEETING DATE:

City Council - December 18, 2006

By-law Description: A By-law to amend By-law 8-2005 being a By-law to authorize and regulate the
planting, care, maintenance, protection, preservation and removal of public trees on municipal property,
and to ensure the sustainability of the urban forest at various sites in the City of Thunder Bay, in the
District of Thunder Bay with respect to Article 5 – Public Tree Removal, Conditions and Compensation –
Item 5.03 and add Item 5.06 respecting “discretion with respect to the imposition of conditions for a
certain class of suburban development”.
Authorization: Report No. 2006.205 (Parks) to COW October 16, 2006
By-law Explanation: The purpose of this By-law is to to amend By-law 8-2005 being a By-law A By-law
to authorize and regulate the planting, care, maintenance, protection, preservation and removal of public
trees on municipal property, and to ensure the sustainability of the urban forest at various sites in the City
of Thunder Bay, in the District of Thunder Bay with respect to Article 5 – Public Tree Removal, Conditions
and Compensation – Item 5.03 and add Item 5.06 respecting “discretion with respect to the imposition of
conditions for a certain class of suburban development”.
/SN
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THE CORPORATION OF THE CITY OF THUNDER BAY
BY-LAW NUMBER 144-2006

Recital:
1. It is deemed necessary and expedient to amend By-law Number 8-2005 of The Corporation of the City
of Thunder Bay, by Resolution dated October 16, 2006, with respect to Article 5 – Public Tree Removal,
Conditions and Compensation – Item 5.03 and add Item 5.06 respecting “discretion with respect to the
imposition of conditions for a certain class of suburban development”.
ACCORDINGLY, THE COUNCIL OF THE CORPORATION OF THE CITY OF THUNDER BAY ENACTS
AS FOLLOWS:
1. THAT By-law 8-2005 Article 5 – Public Tree Removal, Conditions and Compensation Item 5.03 is
amended by deleting the following section:
5.03 Requests for Removal of Public Trees from Highway for Driveway Construction in Urban
Residential and Suburban Residential Land Use Designations: Any person who wishes to remove or
alter a Public Tree for purposes of driveway Construction on lands designated as urban residential or
suburban residential by the City’s Official Plan must apply to the Manager for permission to do so. The
Manager shall not grant applications for permission to remove a Public Tree when, in the opinion of the
Manager, practical or economic alternatives for proper access exist. When evidence has been provided
by the owner to the Manager that no other practical or economical option for proper access is possible,
the Manager may direct the removal of a Public Tree from a highway which, by its very existence, denies
an owner of Private Property abutting a Highway proper access to the property. Section 3.10 applies. The
location of any replacement Public Tree will either be determined by the Manager, in circumstances when
Site Plan Control is not required, or in accordance with Site Plan Control approval in circumstances when
Site Plan Control is required.
And substituting with the following:
5.03 Requests for Removal of Public Trees from Highway for Driveway Construction in Certain
Urban Residential and Suburban Residential Land Use Designations: Any person who wishes to
remove or alter a Public Tree for purposes of driveway construction on all lands designated as urban
residential or on those lands designated suburban residential within plans of subdivision registered after
January 1, 1970 as shown in the City’s Official Plan must apply to the Manager for permission to do so.
The Manager shall not grant applications for permission to remove a Public Tree when, in the opinion of
the Manager, practical or economic alternatives for proper access exist. When evidence has been
provided by the owner to the Manager that no other practical or economical option for proper access is
possible, the Manager may direct the removal of a Public Tree from a highway which, by its very
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existence, denies an owner of Private Property abutting a Highway proper access to the property. Section
3.10 applies. The location of any replacement Public Tree will either be determined by the Manager, in
circumstances when Site Plan Control is not required, or in accordance with Site Plan Control approval in
circumstances when Site Plan Control is required.
2. AND THAT By-law 8-2005 be further amended with respect to Article 5 – Public Tree Removal,
Conditions and Compensation by creating Item 5.06 and by inserting the following section:
5.06 Requests for Removal of Public Trees from Highways for Driveway Construction in all Other
Suburban Residential Lands Not Covered in 5.03: Any person who wishes to remove or alter a Public
Tree for the purposes of Driveway Construction on lands designated suburban residential outside of
plans of subdivision registered after January 1, 1970 as shown in the City’s Official Plan must apply to the
Manager for permission to do so. The Manager shall not grant applications for permission to remove a
Public Tree when, in the opinion of the Manager, practical or economic alternatives for proper access
exist. When evidence has been provided by the owner to the Manager that no other practical or
economical option for proper access is possible, the Manager may direct the removal of Public Trees for
up to two 9 metre-wide entrances from a highway which, by its very existence, denies an owner of Private
Property abutting a Highway proper access to the property. Section 3.10 does not apply.
3. By-law 8-2005 is hereby amended.
4. This By-law shall come into force and take effect upon the final passing thereof.
Enacted and passed this 18th day of December, A.D. 2006 as witnessed by the Seal of the Corporation
and the hands of its proper Officers.
Iain Angus
Acting Mayor
John S. Hannam
City Clerk
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Recommendations for Soil Volume for Urban Tree
Planting
The ultimate size of a tree is governed by its genetic make-up and influenced by the prevailing
environmental conditions and the quality and quantity of growing media (natural or artificial soil) available
for root growth and development. Current research indicates that typically in clay loam type soils, the root
system of a mature tree may extend up to two to three times the spread of the crown (extent of the foliage
and branches), but usually extends no deeper than one metre from the surface level. Tree roots are
opportunistic; that is, they will flourish wherever soil conditions are favourable. Conversely, however, they
will not grow where soil conditions are unfavourable. Three things limit root growth and development:
available soil oxygen (necessary for root function and respiration), available moisture, and the resistance
of the soil to root penetration (degree of soil compaction). Beyond the requirements for normal tree
growth, root development is also critical for the anchorage and stability of the tree.
A tree can be sustained on a very small volume of soil (in a nursery container for example) provided that
frequent and adequate water is provided. However, in a street situation, where the tree must rely on the
infiltration of natural rainfall to the root zone, tree growth and development is limited by the volume and
moisture holding capacity of the soil. There are many methodologies for calculating the required soil
volumes for trees in a street situation; however the results are extremely variable. Most suggest a
minimum volume as of:
Between 5 and 15 cubic metres for a small tree.
Between 20 and 40 cubic metres for a medium sized tree and
Between 50 and 80 cubic metres for a large tree.
These volumes represent the unobstructed soil volume required by the tree, i.e., where the roots can
spread to, not the improved soil planting hole. As root growth is limited by available soil oxygen, and this
oxygen depletes with depth, there is no benefit in increasing soil volume by increasing the depth of the
planting zone beyond a depth of 1.0m. The greater benefit is in increasing the soil volume laterally.
Usable soil volume describes the amount of soil available for tree root growth. For example, if a tree is
planted on a severely compacted clay soil, the usable soil volume will be only the soil disturbed during
installation or a few inches on the surface loosened by mulching—perhaps less than 0.1 square metre..
Tree roots grow primarily in the top 70 cm of soil, and most grow very near the surface. For this reason,
soil below 70 cm would not be considered in soil volume calculations in most cases. For example, if a
tree is planted in a sidewalk cutout that is 1.2m x 1.2m and the soil is uncompacted, then the usable soil
volume could be considered to be 1.2m x 1.2m x .7m. or approximately 1 square metre.
Large shade trees in downtown settings rarely, if ever, have sufficient soil volume to grow to their full
potential size. Many models for predicting the volume of soil required have been proposed. A useful rule
of thumb is that each 2.2cm (inch) of dbh (trunk diameter at 1.4m above the ground) requires about 1.9 to
2.3 square metres (20-25 square feet) of open ground with uncompacted soil. However, you will find that
this amount of soil is rarely provided. Trees do survive, but do not reach their expected size. A tree may
establish and grow normally for a few years. Then, when there is no longer enough soil for the tree’s
increasing size, growth dramatically slows and the tree declines prematurely. Some trees are able to
overcome the situation by rooting under sidewalks and through cracks to access adjacent lawn areas.
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There are several available soil volume models (listed below). Though the models are United States studies
showing imperial values, the observations are important regardless of measurement system. As an example,
let’s look at a 24” dbh Zelkova serrata with a crown spread of 50’. Using the Lindsey & Bassuk model, this tree
would require about 2,200 cu. ft. in a typical soil in Blacksburg, Virginia. The Urban et al. model would predict
about 1,500 cu. ft. would be required. The Natural Forest method based on upland hardwoods in the Eastern
U.S., would predict that between 2,700 and 4,100 cu. ft. would be required, depending on soil quality. The rule
of thumb mentioned above (each 2.2cm (inch) of dbh (trunk diameter at 1.4m above the ground) requires about
1.9 to 2.3 square metres (20-25 square feet of open ground with uncompacted soil) would estimate 960 to 1200
cu. ft. To some extent, results will depend upon the species, as some species, such as Zelkova, are better able
to exploit soil resources under pavement or in compacted areas. The larger soil volumes will support a healthier,
more vigorous tree, but these volumes may be unattainable in restricted downtown areas.
Lindsey & Bassuk. This model uses evapotranspirative demand, rainfall data, soil water holding
capacity and leaf area index to calculate the amount of soil needed in a given climate to support the
water demands of a tree of a given size. See Lindsey, P. and N. L. Bassuk. 1992. Redesigning the
urban forest from the ground below: A new approach to specifying adequate soil volumes for street
trees. Journal of Arboriculture 24 (3): 25-39.
Urban et al. This model is for the Eastern U.S. and is based upon the tree’s canopy spread and dbh. It
was developed using data from a number of authors and the experience of this urban tree expert. See
Urban, J. 1992. Bringing order to the technical dysfunction within the urban forest. Journal of
Arboriculture 18(2):85-90.
Natural Forest. This method is derived from stocking charts for upland hardwoods in the Eastern U.S.
(USDA Forest Service Ag. Handbook 355). We assume that density-induced stress begins at
2
approximately 100 ft of basal area per acre.

James Urban (1992) synthesized data from Bassuk and Lindsey (1991), Thomas (1985 and 1989), and his own work (Urban,
1989) to determine a relationship between soil volume requirements and mature tree size. The larger the tree, the more
soil volume if needs.

Excepted from:
Virginia Urban Tree Selector
http://dendro.cnre.vt.edu/treeselector/FAQ.shtml#modelsForCalculatingSoilVolume
street tree design guidelines; 2008
http://www.landcom.com.au/content/publication-and-programs/the-landcom-guidelines.aspx
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DRAFT TREE PROTECTION POLICY AND
SPECIFICATIONS FOR CONSTRUCTION NEAR TREES
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Tree Protection Signage
Site and Landscape Plans – Tree Protection Notes and Graphics
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Tree Security Deposits
Emergency Repairs to Utilities
Tree Protection Plan Notes, Detail TP-2
Detail TP-3 The Crown and Root Structure of a Tree in an Optimum Growing Environment
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1. Introduction
The maintenance and enhancement of the urban forest is one of the strategic goals of Thunder Bay.
Preserving and protecting healthy trees is one objective towards achieving this goal. Including trees in
the initial stages of construction planning may mean the difference between preserving a healthy tree or
having to remove it. When plans are created with tree preservation in mind, you can help us protect our
valuable tree resource.
The tree protection policies and specifications outlined below reflect the vision of the City of Thunder
Bay. Anyone failing to adhere to the tree protection policies and specifications will be financially
responsible for any resulting damage to trees and may be charged under the provisions of the applicable
City of Thunder Bay tree by-law.
Prior to commencing with any construction activity on your property, it is important that you consult with a
tree care professional to determine the type and condition of the trees on your property and surrounding
properties and to become aware of the tree protection by-laws that could impact your proposal.
All trees situated on City streets, parks and natural areas are protected under Tree By-law.
Types of Tree Damage
Physical injury to the main stem or branches of a tree will occur if construction equipment is permitted
close to the trees or if structures are built into the growing space of a tree. Physical injuries are
permanent and can be fatal.
Root cutting is another type of injury that can significantly impact the health of a tree. Excavation for
foundations or utility installation may cut tree roots if the excavation is too close to the trees. The majority
of tree roots are found in the upper 30 to 60cm of soil. Trees can also become destabilized and may fail
if structural support roots are severed. Prior to commencing with any excavation, an exploratory dig
should be undertaken using a low pressure hydro vac system, with water pressure less than 20 p.s.i.
This method of non-intrusive excavation will determine the presence or absence of roots and provide
guidance to design construction projects with tree protection in mind.
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Compaction of the soil in which tree roots grow is one of the leading causes of tree decline in Thunder
Bay’s urban forest. Soil compaction occurs primarily from vehicles and equipment moving across the
root zones. Often, you cannot see the damage being done immediately as trees typically do not show
signs of decline for 3-5 years post construction. Soil compaction causes the pore space in the soil, which
contains air and water necessary for root growth, to be reduced which results in tree roots suffocating.
Decline of the tree will follow. Adding soil on top of tree roots can also smother them by reducing the
amount of oxygen and water they are accustomed to receiving. Only a few centimetres of added soil can
have a significant and sometimes detrimental impact on the health of a tree.
Protecting Your Trees
There are a number of things that you can do to protect your trees and your neighbour’s trees prior to,
during and after any construction project. Hiring a qualified tree expert or natural resource specialist
should be the first thing you do. A professional can provide the advice you need regarding your tree’s
current maintenance requirements, and he/she can determine what impact your proposal will have on
trees and the surrounding natural environment.
Once you have an inventory of the trees on your property and adjacent properties, and you know the
tree by-laws that will apply to your site, you can begin to design your project with tree protection in mind,
and prepare a tree preservation plan with a qualified tree expert. It is important to plan the location of any
utilities at the beginning of any construction project as utility installation may be detrimental to tree
health. Table 1 below provides minimum tree protection zones based on the diameter of the trees in
question. Please consult this table when preparing tree protection plans and remember that these are
minimum distances. Depending on the tree and the surrounding environment, much larger tree
protection zones may be required by Urban Forestry to realistically protect the trees.
In addition to establishing and creating tree protection zones, it may be necessary to implement other
protective measures, such as adding mulch to the root zone, aeration of the soil, pruning for deadwood
or removing limbs that may be impacted by construction activity. This is also the time to determine the
location where new trees can be planted to complement the construction project and help with the
renewal and growth of the urban forest.
Communication between owners, contractors, and sub-contractors throughout the construction process
is critical to ensure that everyone is aware of the issues surrounding tree protection, and fully
understands the tree protection methodology. Construction damage to trees is often irreversible and may
lead to tree demise.
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2.

Table 1 - Tree Protection Zones

The following is a chart showing minimum required distances for determining a Tree Protection Zone
(TPZ) for City-owned trees located on a City Street and in parks.
Tree Protection Zones
Trunk Diameter (DBH)

1

<10cm
10-29cm
3
30 -40cm
41-50cm
51-60cm
61-70cm
71-80cm
81-90cm
91-100cm
>100cm

Minimum Protection Distances
2
Required
1.2m
1.8m
2.4m
3.0m
3.6m
4.2m
4.8m
5.4m
6.0m
6cm protection for each 1cm diameter

1

Diameter at breast height (DBH) measurement of tree stem taken at 1.4 metres above the ground.
2

Tree Protection Zone distances are to be measured from the outside edge of the tree base.
3

The drip line is defined as the area beneath the outer most branch tips of a tree.
4

Converted from ISA Arborists’ Certification Study Guide, general guideline for tree protection
barriers of 1 foot of diameter from the stem for each inch of stem diameter.

Within a TPZ there must be:
no construction;
no altering of grade by adding fill, excavating, trenching, scraping, dumping or
disturbance of any kind.
no storage of construction materials, equipment, soil, construction waste or debris.
no disposal of any liquids, e.g., concrete sleuth, gas, oil, paint.
no movement of vehicles, equipment, or pedestrians.
no parking of vehicles or machinery.
directional micro-tunnelling and boring may be permitted within the limits of a TPZ subject to
approval by Urban Forestry.
open face cuts outside a TPZ that are consistent with an approved plan and that require
root pruning, require the services of a qualified arborist or approved tree professional. An
exploratory dig, either by hand or using a low water pressure hydro vac method, must be
completed prior to commencing with open face cuts outside the TPZ.
The above mentioned requirements are for area(s) designated as a TPZ. These requirements should
also be implemented outside the TPZ in areas where tree roots are located. The roots of a tree can
extend from the trunk to approximately 2-3 times the distance of the dripline.
See Detail TP-1 and TP-3 for further information.
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3.

Tree Protection Barriers

Plywood tree protection hoarding, steel fence, or orange plastic construction grade fencing shall be
installed in locations as detailed in an Urban Forestry approved Tree Protection Plan. Tree protection
shall be installed in accordance with the City’s Tree Protection Policy and Specifications for Construction
near Trees and/or to the satisfaction of the Urban Forestry Section. Within a City road allowance where
visibility is a consideration, 1.2m (4ft) high orange plastic web snow fencing on a 2”x 4” frame should be
used.
All supports and bracing used to safely secure the barrier should be located outside the TPZ. All supports
and bracing should minimize damage to roots.
Where some fill or excavate must be temporarily located near a TPZ, a plywood barrier must be used to
ensure no material enters the TPZ.
Root protection shall be installed where required in construction access locations to the satisfaction of the
Urban Forestry Section in order to protect tree roots from compaction during construction. Root protection
shall consist of a combination of filter fabric, clear crushed stone (half to three-quarter inch diameter) or
wood mulch placed in a layer 15cm deep, and steel plating or other material, as approved by the Urban
Forestry Section.
Any area designated for stockpiling of excavated soil must be fenced with sediment control fencing.
Sediment control fencing shall be installed in the locations as indicated in an Urban Forestry approved
Tree Protection Plan. The sediment control fencing must be installed to Ontario Provincial Standards
(OPSD-219.110) and to the satisfaction of the Urban Forestry Section. The sediment control fencing can
be attached to the tree protection hoarding.
Once all tree/site protection measures have been installed, you must notify the Urban Forestry Section to
arrange for an inspection of the site and approval of the site protection requirements.
See Detail TP-1 for further information.
Where changes to the location of the TPZ or where temporary access to the TPZ are proposed, you must
contact the Urban Forestry Section to obtain approval.

4. Tree Protection Signage:
Attach a sign on all sides of the Tree Protection Barrier for trees which are protected. The sign is a
minimum 40 x 60cm of white gator board or equivalent. The sign says “TREE PROTECTION ZONE: No
grade change, storage of material or equipment is permitted within the
TPZ. Tree Protection Barrier must not be removed without written authorization of the City of Thunder Bay
– Urban Forestry For information call: (807) xxx-xxxx

Urban Forest Management Plan
City of Thunder Bay, Ontario

145

December, 2011
Davey Resource Group

Tree Protection Barrier
Detail TP-1
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5. Site and Landscape Plans – Tree Protection Notes and Graphics
All applications for construction projects must include a site plan and/or landscape plan that includes
details on tree protection prepared by or in consultation with a qualified arborist or approved tree
professional. All Site and Landscape Plans must include the following information:
Identify size and species of all existing trees on or within 6 metres of the subject site. Show extent of the
crown of all existing trees.
Indicate trees to be removed.
Highlight and label tree protection barriers and tree protection zones. (See Table 1 to determine size of
tree protection zone. Distances are to be measured from base of tree).
Indicate vehicular access and construction staging areas. Indicate location of any excavation that requires
root pruning.
See Detail TP – 2 for further information.

6. Tree Removal or Relocation
Any requests for removal or injury of a tree protected by City By-laws must be made on the appropriate
application forms and submitted to the the Urban Forestry Section. Requests received by the Urban
Forestry Section for tree removal or injury will be assessed for approval by the City Forester.. If approval
is granted for removal of City owned trees, applicants will assume all costs involved, which include tree
value, removal, and replacement costs.
For additional information regarding the removal or relocation of City-owned trees, please call (807) xxxxxxx

7. Tree Guarantee Deposits
The Manager of Parks may request a Financial Security to guarantee the protection of trees, or the
satisfaction of all conditions of permit issuance. In addition, the Manager of Parks may require that a
Letter of Acceptance of Responsibility be signed by an applicant. Financial Securities held by the City
shall be released by the City provided that the trees are healthy and in a state of vigorous growth 2 years
after the completion of all construction activity. It is the applicant’s responsibility to advise the Urban
Forestry Section that tree protection zones have been created in accordance with approved plans.
For tree planting, the Manager of Parks may request a guarantee in an amount appropriate to secure the
planting of trees. A Financial Security may be held by the City after the planting of the trees for a period of
2 years and shall be released by the City provided that the trees are healthy and in a state of vigorous
growth 2 years after planting. It is the applicant’s responsibility to advise the Urban Forestry Section that
trees have been planted in accordance with approved plans.
It is also the applicant’s responsibility to submit a written request to the Manager of Parks for the refund of
a Tree Guarantee Deposit, 2 years after the completion of all construction activity and/or 2 years after
tree planting.
Financial Securities must be in the form of a certified cheque, money order, or letter of credit with
amounts payable to the Treasurer of the City of Thunder Bay.
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8. Emergency Repairs to Utilities
Emergency repairs to underground utilities are permitted to commence immediately. The utility company
concerned is responsible for notifying the Urban Forestry Section by calling as soon as possible when
trees are involved, so that an inspector can be dispatched

9. Tree Protection Plan Notes
Detail TP – 2
The following notes are to be provided on all site and landscape plans submitted in support of
construction related applications.
TREE PROTECTION ZONE
No construction activity including grade changes, surface treatments or excavations of any kind is
permitted within the area identified on the Tree Protection Plan or Site Plan as a Tree Protection Zone
(TPZ). No root cutting is permitted. No storage of materials or fill is permitted within the TPZ. No
movement or storage of vehicles or equipment is permitted within the TPZ. The area(s) identified as a
TPZ must remain undisturbed at all times.
TREE PROTECTION BARRIERS: For City-owned Trees:
Tree protection barriers for trees situated on the City road allowance where visibility must be maintained,
can be 1.2m (4ft.) high and consist of chain link, or orange plastic web snow fencing on a 2” x 4” wood
frame. All supports and bracing used to secure the barrier should be located outside the TPZ. All supports
and bracing should minimize damage to roots outside the TPZ.
Where some fill or excavate has to be temporarily located near a tree protection barrier, plywood must be
used to ensure no material enters the TPZ.
If the TPZ needs to be reduced to facilitate construction access, the tree protection barrier must be
maintained at a lesser distance and the exposed TPZ protected with plywood and wood chips. This must
first be approved by the Urban Forestry Section.
For trees on private property situated on or adjacent to construction sites on public property: Tree
protection barriers must be installed around trees to be protected using plywood clad hoarding or an
equivalent approved by the Urban Forestry Section. All supports and bracing to safely secure the barrier
should be outside the TPZ. All such supports and bracing should minimize damage to roots outside the
TPZ.
TREE PROTECTION IN PARKS
The applicant/owner shall protect all trees in the protected area that have not been approved for removal
or injury, throughout development works to the satisfaction of the Urban Forestry Section.
Plywood (or chain link fence, if agreed to by the Urban Forestry Section) tree protection hoarding shall be
installed in the locations as indicated in the the Urban Forestry Section approved tree protection plan.
Tree protection hoarding shall be installed to standards as detailed in the City’s Tree Protection Policy
and Specifications for Construction near Trees and to the satisfaction of the Urban Forestry Section.
Tree protection hoarding must remain in place and in good condition during demolition and/or
construction and must not be altered or moved until authorized by the Urban Forestry Section.
Established tree protection zones must not be used as construction access, storage, or staging areas.
Grade changes are not permitted within established TPZ.
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All additional tree protection or preservation requirements, above and beyond the required tree protection
hoarding, must be undertaken or implemented as detailed in the Urban Forestry Section approved
arborist report and/or the approved tree protection plan and to the satisfaction of the Urban Forestry
Section.
Sediment control fencing shall be installed in the locations as indicated in the Urban Forestry Section
approved sediment control plan. The sediment control fencing must be installed to Ontario Provincial
Standards (OPSD-219.110) and to the satisfaction of the Urban Forestry Section.
GENERAL NOTE
Prior to the commencement of any site activity, the tree protection barriers specified on this plan must be
installed and written notice provided to the Urban Forestry Section. The tree protection barriers must
remain in effective condition until all site activities including landscaping are complete. Where required,
signs as specified in Section 4 “Tree Protection Signage” must be attached to all sides of the barrier.
Written notice must be provided to the Urban Forestry Section prior to the removal of the tree protection
barriers.
ARBORICULTURAL WORK
Any roots or branches which extend beyond the TPZ indicated on this plan which require pruning must be
pruned by a qualified Arborist or other tree professional as approved by the Urban Forestry Section. All
pruning of tree roots and branches must be in accordance with good arboricultural standards. Roots
located outside the TPZ that have received approval from the Urban Forestry Section to be pruned must
first be exposed by hand digging or by using a low pressure hydro vac method. This will allow a proper
pruning cut and minimize tearing of the roots. The Arborist/tree professional retained to carry out crown or
root pruning must contact the Urban Forestry Section no less than 48 hours prior to conducting any
specified work.

Reference: City of Toronto, Urban Forestry website http://www.toronto.ca/trees/pdfs/TreeProtSpecs.pdf
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Identification and Management of Nuisance Trees
Tree By-law 008-2005, Article 2: Philosophy, states:
“The Corporation adopts a philosophy which seeks to preserve rather than remove Public Trees
wherever possible and expedient”.
It is recommended that public trees shall be removed only when they pose hazards to people or
property.
In keeping with Article 2 of the by-law, the complaint is to be assessed. The City of Brampton policy
states that tree removal may be granted under circumstances where: The investigating arborist
determined there is a major limb presenting a potential hazard to people or property. The City of
Brampton policy also states: The following examples of requests for tree removal may be denied. They
are not reasonable grounds for removing a tree:
Leaves/fruit/seeds of the tree are a nuisance
Leaves fill the eaves troughs and are a nuisance
Leaves from the tree are plugging the catch basin
Seeds from the tree are unsightly
Residents are unable to clean up the leaves/fruit/seeds because of age or physical ability
Insects attracted to the tree are a nuisance
The tree is shading the garden/patio/turf
The tree is blocking the streetlight
The tree is obstructing a view
The tree roots are growing into the water/sewer line
The tree roots are damaging a walkway/driveway
The tree does not meet private landscaping plans
The tree roots come through the lawn, interfering with lawn mowing
In order to not negatively affect the health or structure of a tree, the City may recommend other actions to
lessen a particular problem or nuisance.
City of Toronto policy considers removal of nuisance trees only in the context of presenting safety
hazards, and requires payment for tree removals by the person placing the request. The policy
recognizes fruit drop as a potential slip hazard, stating:
If the City-owned apple or crabapple tree in front of your house is creating a potential safety hazard due
to fruit falling onto the sidewalk, private walkways or driveways, Urban Forestry may authorize the
removal of the tree subject to the following conditions being met:
You must submit your request for tree removal in writing and send it to Urban Forestry. Urban Forestry
staff will assess the merits of each request for tree removal on an individual basis. If tree removal is
approved, you must submit payment in the amount of $350 toward the cost of removing the tree. If more
than one healthy tree is requested for removal at the same address, a $275 fee will be charged for each
additional tree. City staff must perform all tree removals. A standard bare-root tree (approximately 5–8
feet tall) will be planted by Urban Forestry staff as a replacement tree, but if you wish to have a larger
balled-and-burlapped tree instead of the standard bare-root tree, you will be required to pay for the cost of
the upgraded tree (currently $424) in addition to the $350 fee for the removal.
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The City of Thunder Bay may choose to set a standard fee, similar to the City of Toronto, or may consider
removal cost based on tree size. If so, removal and replacement of the tree will be offered as a solution
using the following criteria:
The City of Thunder Bay will arrange the removal of the tree on its property. Under no circumstance is the
homeowner permitted to prune or remove the tree on public property.
The costs are as follows:
Trees up to 10cm DBH -- $500
Trees 11-20 -- $800
Trees 21-35 -- $1500
Trees 36-60 -- $2000
Trees 61-100 -- $3000
Trees over 100 -- $4000
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Municipal Trees and Natural Areas Protection
By-law No. 2006-279

Urban Forest Management Plan
City of Thunder Bay, Ontario

152

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

153

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

154

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

155

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

156

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

157

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

158

December, 2011
Davey Resource Group

Urban Forest Management Plan
City of Thunder Bay, Ontario

159

December, 2011
Davey Resource Group

Toronto Ravine and Natural Feature Protection
Policy
Excerpts:
1.0

Definitions

As used in this chapter, the following terms shall have the meanings indicated, and any abbreviation of a
term as noted in brackets shall have a corresponding meaning:
APPLICANT—The registered owner of the property that is the subject of an application under this
policy or the registered owner’s authorized agent.
APPLICATION—A completed permit application form with supporting documentation as identified in the
application package or requested by Urban Forestry for permission to injure or destroy trees, to place or
dump fill or refuse, or to alter the grade of land within a protected area.
ARBORIST—A person who is a specialist or expert in the area of the care and maintenance of trees
and includes an arborist qualified by the Ontario Training and Adjustment Board Apprenticeship and
Client Services Branch, a certified arborist qualified by the International Society of Arboriculture, a
consulting arborist registered with the American Society of Consulting Arborists, a registered
professional forester or a person with other similar qualifications as approved by the General Manager.
DESTROY—To remove, cut down or in any other way injure a tree to such an extent that it is deemed to
be an imminent hazard or it becomes necessary to remove the tree.
EMERGENCY WORK—Includes work associated with drain repairs, utility repairs or structural repairs to
a building, work to prevent soil erosion, slipping of soil or damage to trees or any other work of an
emergency nature.
FILL—Earth, sand, gravel, rubble, rubbish, garbage, or any other material whether similar to or different
from any of these materials, whether originating on the site or elsewhere, used or capable of being used
to raise, lower, or in any way effect the contours of the ground.
GENERAL MANAGER—The General Manager of Parks, Forestry and Recreation
GRADE—A defined elevation of land that has been established as a result of geologic, hydrologic, or
other natural processes or by human alteration; that defines ravines, depressions, hills, stream channels,
eskers or steepness of terrain.
HERITAGE TREE—A tree that has been designated under Part IV of the Ontario Heritage Act
IMMINENT HAZARD—Where a tree has been destabilized or structurally compromised, the supporting
roots have failed or are cut or a main stem has cracked and is in immediate danger of breaking causing
potential damage or injury to life or property.
INJURE—
A.

Not protecting trees in accordance with the City’s “Tree Protection Policy and Specifications for
Construction Near Trees” or other standards set by the General Manager.

B.

Any act or omission that will harm a tree’s health in any manner.
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OFFICER—Includes an inspector and means a person designated from time to time by Council to
enforce this Chapter 5.
OWNER—
A.

The registered owner of the property that is the subject of an application under this chapter.

B.

For purposes of making an application involving trees, “owner” shall include the owner of either
property where the base of a tree straddles a property line or whose property is physically impacted
by the roots or crown of a tree on adjacent property.

PERMIT—A permit required under this chapter.
PROTECTED AREA—A shaded area on any Data Map in Schedule 1 including woodlands and buffers.
PROTECTED FEATURE—Any tree, woodland vegetation, or slope in a protected area including:
A.

Tableland forests/woodland

B.

Ravines.

C.

Publicly owned parks and golf courses.

RAVINE—
A.

A discernable land form with a minimum two-metre change in grade between the highest and
lowest points of elevation that may have vegetation cover and that has or once had water flowing
through, adjacent to, or standing on, for some period of the year;

B.

Contiguous buffer areas, areas of tree canopy, and environmentally significant areas that contribute
to the ecological function of a ravine.

REFUSE—Includes leaves, branches, and logs that have not fallen naturally, roots, construction
material, debris, and household garbage.
SPECIFICATIONS FOR CONSTRUCTION NEAR TREES — The most recent version of the City’s “Tree
Protection Policy and Specifications for Construction Near Trees.”
STANDARDS—Minimum requirements or guidelines established by the General Manager pertaining to
the protection and preservation of trees and ravines or slopes.
TABLELAND FOREST—Woodland areas that are not contiguous with ravines, including small nonwooded openings that contribute to the ecological function of the woodland.
TREE—A tree of any species and any size.
WOODLAND—A treed area that provides environmental benefits, including erosion prevention, water
retention, provision of habitat or recreation.

2.0

Permit Required for Prohibited Activities

A.

No person shall, on any land in a protected area, injure or destroy any tree unless authorized by
permit to do so.

B.

No person shall, on any land in a protected area, place or dump fill or refuse or alter the grade of
the land unless authorized by permit to do so.
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3.0
A.

4.0
A.

Interpretation
The City Surveyor may plot the boundary line defining a protected area on a plan or map drawn to a
suitable scale, upon request, at the expense of the requestor.

Exceptions
Despite 2A, a permit is not required for protected areas on private property in the following
circumstances:
(1) Removal of a dead tree as certified by the General Manager.
(2) Destruction of a tree that represents an imminent hazard to persons or property as certified by
the General Manager.
(3) Pruning of a tree in accordance with good arboricultural practice to maintain the health of the
tree.
(4) Pruning of tree branches that interfere with utility conductors as certified by the General
Manager.
(5) Pruning or removal of fruit trees maintained for fruit production
(6) Emergency work as certified by the General Manager.
(7) Normal maintenance and play enhancement activities within manicured areas of turf of an
existing golf course as certified by the General Manager.
(8) Farming, maintenance and management activities.
(9) The erection of any fence if the fence is erected in accordance with the applicable provisions of
any zoning by-law or fence by-law, provided that the fence is maintained such that the fence is
kept clear of refuse and fill.

B.

Despite 2B, a permit is not required in the following circumstances:
(1) Cultivation or tilling of garden beds as long as such work does not affect tree health.
(2) Placing of soil involving an amount of less than five cubic metres for the purposes of
maintaining existing manicured areas.
(3) Emergency work as certified by the General Manager.
(4) Normal maintenance and play enhancement activities within manicured areas of turf of an
existing golf course as certified by the General Manager.
(5) Farming, maintenance and management activities.
(6) The erection of any fence if the fence is erected in accordance with the applicable provisions of
any zoning by-law or fence by-law, provided that the fence is maintained such that the uphill
side of the fence is kept clear of refuse and fill
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5.0
A.

Filing of Applications; Form and Content
An owner who wishes to do any of the following within a protected area shall submit a completed
application to the General Manager:
(1) Injure or destroy a tree.
(2) Place or dump fill or refuse.
(3) Alter the grade of land.

B.

A completed application shall consist of the following:
(1) The applicant’s name, address, and telephone number.
(2) The purpose for which the permit is required.
(3) In the case of an application to injure or destroy a tree:
(a) An inventory of trees and other vegetation.
(b) A tree protection plan.
(c) A tree removal plan.
(d) A tree replacement, woodland management, stewardship, or rehabilitation plan.
(4)

6.0
A.

In the case of an application to dump fill or refuse or to alter the grade of
(a)

A grading plan showing existing and proposed conditions

(b)

A drainage plan.

(c)

A geotechnical report.

land:

Review of Applications; Issuance of Permits; Conditions
Issuance of permits, which may include conditions.
The General Manager shall review all completed permit applications and is authorized to issue
permits to injure or destroy trees and to place or dump fill or refuse or alter the grade of land in
the following circumstances:
(1)

When trees cause or are likely to cause structural damage to load-bearing structures.

(2)

Where site plan approval, subdivision approval, consent or Committee of Adjustment approval
under the Planning Act 6 has been obtained, and:
(a)

(3)

(4)

Tree injury or destruction is required based on plans approved by the Ontario Municipal
Board, City Council, or a final and binding decision of the Committee of Adjustment.
(b) The placing or dumping of fill or the alteration of the grade of land is required based on
plans approved by the Ontario Municipal Board, City Council, or a final and binding
decision of the Committee of Adjustment.
Where a building permit, front yard or boulevard parking permit or permission for driveway
widening has been obtained, and:
(a) Tree injury or destruction is required to facilitate construction in accordance with an
approved permit or permission.
(b) The placing or dumping of fill or the alteration of the grade of land is required in order to
facilitate construction in accordance with an approved permit or permission.
Pruning of tree roots in accordance with good arboricultural practice causing minimal damage
to the trees, provided that the pruning takes place under the direction of an arborist approved
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(5)
(6)
(7)
B.

Conditions; replacement trees and site restoration.
(1)

(2)

(3)

(4)

7.0

by the General Manager.
In protected areas that have undergone a Schedule B or C Municipal Class Environmental
Assessment process.
Where injury or destruction of trees is required to remediate contaminated soil.
Where placement of fill or alteration of grade is required to remediate contaminated soil.

Where a tree is to be injured or destroyed, the issuance of a permit shall be subject to
conditions ensuring that replacement trees are planted to the satisfaction of the General
Manager in accordance with the approved tree removal or replacement plan or woodland
management or rehabilitation plan submitted by the applicant.
Where replacement planting is not physically possible on site, the General Manager may:
(a) Require replacement planting at another suitable location; or
(b) Accept a cash in lieu payment in an amount equal to 120 percent of the City’s cost of
replanting and maintaining the required trees for a period of two years.
The General Manager shall obtain a guarantee from the applicant to ensure that the tree
removal or replacement plan or woodland management or rehabilitation plan is carried out, and
where substantial replanting or site restoration is required or where the applicant has
previously violated conditions to a permit, the General Manager may require an applicant to
post security acceptable to the General Manager in an amount equal to 120 percent of the total
cost of replanting and maintaining the trees for a period of two years or restoring the lands, or
both.
Where a tree is to be injured, the issuance of a permit shall be subject to conditions that ensure
that the tree is protected in accordance with good arboricultural practices.

Council Approval Required

The injury or destruction of trees, the placing or dumping of fill or refuse or the alteration of the grade of
land must be authorized by City Council in the following circumstances:
A.

8.0

The tree is a heritage tree.

Permit Appeals

A.

Where the General Manager refuses to issue a permit, an applicant may within 30 days of the date
of refusal appeal to City Council through the community council having jurisdiction over the area in
which the subject property is located, by written notice delivered to the General Manager setting out
the reasons why the applicant believes a permit should be issued and requesting to be heard by the
community council.

B.

Where an applicant has filed an appeal, the General Manager shall prepare and forward a report on
the application to the next community council meeting, setting out the grounds for refusal of the
application.

C.

Upon reviewing the recommendation on appeal of the community council, City Council may uphold
the decision of the General Manager or may direct the General Manager to issue a permit subject to
any conditions Council may deem appropriate.

Urban Forest Management Plan
City of Thunder Bay, Ontario

164

December, 2011
Davey Resource Group

9.0
A.

Power of Entry; Inspection Powers
An employee or officer of the City may enter upon on any lands at any reasonable time for the
purpose of carrying out an inspection to determine whether:
(1)
(2)

B.

This policy is being complied with.
The conditions of any permit issued under this policy are being complied with.

A person carrying out an inspection under 9A may:
(1)
(2)

Require the production of documents relevant to the inspection.
Inspect and remove documents or things relevant to the inspection for the purpose of making
copies.
(3) Require information from any person concerning a matter related to the inspection.
(4) Alone or in conjunction with a person possessing special or expert knowledge, make
examinations and take tests, samples and photographs necessary for the purposes of the
inspection.

10.0

Restoration of Site

A person who injures or destroys a tree or places or dumps fill or refuse, or alters the grade of land in a
protected area without a permit or in contravention of a condition of a permit, shall replace the tree and
remove the fill, or refuse, regrade the area, and take any other steps required to restore the site to its
original condition to the satisfaction of the General Manager.

10.1. Removal of Dangerous Trees
The owner or person in charge of any land upon which a tree is situated shall remove or prune to remove
any dead, diseased, decayed, damaged, or dangerous tree or branch, certified as such by the General
Manager, that poses a danger to persons or property.

11. 0 Offences; Additional Remedies
A.

A person who contravenes any provision of this policy is guilty of an offence.

B.

A director or officer of a corporation who knowingly concurs in the contravention of this policy is
guilty of an offence.

C.

A person convicted of an offence under this policy is liable
(1)
(2)
(3)

To a minimum fine of $500 per tree and a maximum fine of $100,000 for the injury or
destruction of any tree in a protected area.
To a minimum fine of $500 and maximum fine of $100,000 for any other offence under this
policy.
To a special fine of $100,000.

D.

Despite 11C, an offence under 2B of this policy is a continuing offence and subject to a
minimum fine of $500 and a maximum fine of $10,000 for each day or part of a day that the offence
continues

E.

Despite 11C, failure to comply with permit conditions in accordance with 6B is a continuing offence
and subject to a minimum fine of $500 and a maximum fine of $10,000 for each day or part of a
day that the offence continues. [
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12.0

Remedial Action

Wherever this policy directs or requires any matter or thing to be done by a person, in default of its being
done by the person directed or required to do it, the matter or thing may be done under the direction of
the General Manager, and the City may recover the costs incurred, from the person directed or required
to do it by action or by adding the costs to the tax roll and collecting them in the same manner as property
taxes.

13. 0 Conflicting Provisions
To the extent of any conflict between the provisions of this policy and any by-laws of the former
municipalities respecting woodlands/buffers, fill and grading and injury or destruction of trees, the
provisions of this chapter shall prevail.

Urban Forest Management Plan
City of Thunder Bay, Ontario

166

December, 2011
Davey Resource Group

Appendix F
Sample Public Relations Materials
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Appendix G
City of Thunder Bay Technical Documents
Tree Protection Standards
CURRENT AS OF 23 MARCH 2011-03-23
CTB TREE PROTECTION STANDARDS
The contractor will be responsible for implementing the following Specifications to ensure protection of
existing trees within the construction zone:
Trees involved within and immediately adjacent to proposed construction areas shall require strapping or
a double wrap of wood slat snow fencing, or other suitable wood planks strapped to the tree trunk to
completely protect the tree trunk from impact damage. The minimum size of strapping will be 25 x 150 x
2440mm.
For designated areas, a snow fence or other barrier shall be erected around the tree to at least as far as
the brances spread (known as the ‘drip line’ of the tree) or preferable at a 3.0 m radius protection zone.
No heavy equipment shall be driven over the tree lawn area, to alleviate soil compaction around the tree
roots.
No equipment or materials shall be allowed to hit, abrade or otherwise damage the trunk or branches of a
tree.
No soil or construction materials shall be piled over the tree lawn areas or around the trunks.
In the event of major reconstruction efforts, the Contractor shall root prune along the length of the work in
an approved manner, such as with a chain saw or root pruner. A clean severance of the root system is
required. The depth of the cut shall be the same depth as the excavation at the maximum distance from
the tree trunk allowed by the pavement within the street right-of-way.
Where excavation and backfill must occur within the 3.0 m radius protective zone, approval must be
received from the Contract Administrator. Low-impact methods such as the hydrovac system and
trenchless methods such directional drilling under existing trees will be the recommended method of
underground installations. Open trenches at the base of trees are not acceptable. Destroying roots in this
zone will make the tree structurally unsound and subject to toppling.
Backfilling within the 3.0 m radius protection zone to a depth of 300mm of the finished grade shall be with
a 1:1:1 soil mix of soil, sand and peat moss to allow for proper root regeneration.
During the course of construction, the Contractor is to inform the Contract Administrator of any significant
damage to a tree. All remedial action must be performed by a qualified tree service that is subject to the
approval of the Parks Division. A meeting with a representative of the Parks Division must be held prior to
the initiation of remedial action.
If a tree is damaged beyond repair, the Contractor will be responsible for a replacement tree of similar
species to the largest transferable caliper.
No additional compensation will be paid for the protection of trees in the work zone.
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Appendix H
The Benefits of the Urban Forest
The urban forest provides a multitude of aesthetic and environmental benefits to citizens, businesses, and
visitors alike. Beyond shade and beauty, trees also have practical benefits and a real monetary value.
The urban forest provides a community with valuable public services and benefits such as stormwater
mitigation and improved water quality, improved air quality, reduced energy demands, increased real
estate values, and improved retail sales, and other sociological benefits.
“Urban Forestry is the sustained planning, planting, protection, maintenance, and care
of trees, forests, greenspace, and related resources in and around our communities.
Trees on public and private lands beautify our community, increase civic pride, and
enhance our sense of well-being. Every year, Thunder Bay loses more than 400 trees
on public land due to age, disease, and injury, with more than 10,000 empty spots
waiting for trees on city boulevards. Urban trees exist in a difficult environment—lack
of growing space above and below ground, contaminated and compacted soils, deicing salt, and the physical damage caused by trenching, lawn mowers, people, and
cars. Suburban development and large-scale, unregulated tree cutting on private land
threaten the biodiversity and ecology of our rural forests.”
®

FROM: The EarthWise Community Environmental Action Plan

Together, these benefits could be worth over a million dollars to your community. And, unlike other public
infrastructure components, the urban forest can increase in value over time. The following sections
describe some of the benefits that trees provide.

Stormwater Mitigation and Improved Water Quality
Trees reduce topsoil erosion, prevent harmful land pollutants contained in the soil from getting
into our waterways, slow down water run-off, and ensure that our groundwater supplies are
continually being replenished
For every 5 percent of tree cover added to a community, stormwater runoff is reduced by
approximately 2 percent (Coder, 1996)
Research by the United States Department of Agriculture Forest Service (USDA Forest Service)
shows that in a 2.5 cm rainstorm over 12 hours, the interception of rain by the canopy of the
urban forest in Salt Lake City reduces surface runoff by about 42.8 million litres, or 17 percent.
These values would increase as the canopy increases (American Forests, 1999).
Along with breaking the fall of rainwater, tree roots remove nutrients harmful to water ecology and
quality (American Forests, 1999). http://www.coloradotrees.org/benefits.htm - 13.
Trees act as natural pollution filters. Their canopies, trunks, roots, and associated soil and other
natural elements of the landscape filter polluted particulate matter out of the flow toward the storm
sewers. Reducing the flow of stormwater reduces the amount of pollution that is washed into a
drainage area. Trees use nutrients like nitrogen, phosphorus, and potassium—byproducts of
urban living which can pollute streams (American Forests, 1999).
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Carbon Dioxide Reductions and Improved Air
Quality
Trees remove (sequester) carbon dioxide (CO 2) from the atmosphere during photosynthesis to
form carbohydrates that are used in plant structure/function and return oxygen back to the
atmosphere as a byproduct. Trees, therefore, act as a carbon sink by removing the carbon and
storing it as cellulose in their trunk, branches, leaves, and roots while releasing oxygen back into
the air.
Trees shade homes and office buildings. Shading reduces air conditioning needs up to 30
percent, thereby reducing the amount of fossil fuel burned to produce electricity. This combination
of CO2 removal from the atmosphere, carbon storage in wood, and the cooling effect makes trees
a very efficient tool in fighting the greenhouse effect (Michigan State University Extension, 2003).
One tree that shades your home in the city will also save fossil fuel, cutting CO2 buildup as much
as 15 forest trees (National Arbor Day Foundation, 1990).
Planting trees remains one of the cheapest, most effective means of drawing excess CO 2 from
the atmosphere (Prow, 1999).
A single, mature tree can absorb carbon dioxide at a rate of 21.8 kg per year and release enough
oxygen back into the atmosphere to support 2 human beings (McAliney, 1993).
The USDA Forest Service estimates that all the forests in the United States combined
sequestered a net of approximately 309 million tons of carbon per year from 1952 to 1992,
offsetting approximately 25 percent of United States human-caused emissions of carbon during
that period (USDA Forest Service, 1992).
Over a 50-year lifetime, a tree generates $31,250 worth of oxygen, provides $62,000 worth of air
pollution control, recycles $37,500 worth of water, and controls $31,250 worth of soil erosion
(USDA Forest Service, 1992).
Trees remove other gaseous pollutants by absorbing them with normal air components through
the stomates in the leaf surface (International Society of Arboriculture, 2005).
Dr. Kim Coder found that:
o

There is up to a 60 percent reduction in street level particulates with trees.

o

In one urban park (212 ha), tree cover was found to remove daily 21.8 kg of particulates,
4.1 kg of nitrogen dioxide, 2.7 kg of sulfur dioxide, 0.9 kg of carbon monoxide, and 45.4 kg of
carbon.

o

One sugar maple (30 cm diameter at breast height) along a roadway removes in one growing
season 60 mg cadmium, 140 mg chromium, 820 mg nickel, and 5,200 mg lead from the
environment (Coder, 1996).
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Reduced Energy Demands
Trees lower local air temperatures by
transpiring water and shading surfaces.
Because they lower air temperatures, shade
buildings in the summer, and block winter
winds, they can reduce building energy use
and cooling costs (Nowak, 1995).
The maximum potential annual savings from
energy conserving landscapes around a typical
residence ranged from 13 percent in Madison
up to 38 percent in Miami (McAliney, 1993).
Trees help to cool cities by reducing heat
sinks. Heat sinks are 6-19 degrees Fahrenheit
warmer than their surroundings (Global Releaf,
Georgia). A tree can be a natural air
conditioner. The evaporation from a single,
large tree can produce the cooling effect of 10
room-sized air conditioners operating 24
hours/day (USDA Forest Service, 1992).

Large trees such as this American elm (Ulmus
americana) provide many benefits to a
community.

Increased Real Estate Values and Improved Retail
Sales
Studies have shown that:
Trees enhance community economic stability by attracting businesses and tourists.
People linger and shop longer along tree-lined streets.
Apartments and offices in wooded areas rent more quickly and have higher occupancy rates.
Businesses leasing office spaces in developments with trees find their workers are more
productive and absenteeism is reduced (Michigan State University Extension, 2003).
Property values increase 5 to 15 percent when compared to properties without trees (depends on
species, maturity, quantity, and location).
A 1976 study that evaluated the effects of several different variables on homes in Manchester,
Connecticut found that street trees added about $2,686 or 6 percent to the sale price of a home
(McAliney, 1993).
A study indicated that trees added $9,500, or more than 18 percent, to the average sale price of a
residence in a suburb of Rochester, New York (Nowak, 1995).
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Better Social Climate
Two University of Illinois researchers (Kuo and Sullivan) studied how well residents of the
Chicago Robert Taylor Housing Project (the largest public housing development in the world)
were doing in their daily lives based upon the amount of contact they had with trees, and came to
the following conclusions:
Trees have the potential to reduce social service budgets, decrease police calls for domestic
violence, strengthen urban communities, and decrease the incidence of child abuse
according to the study. Chicago officials heard that message last year. The city government
spent $10 million to plant 20,000 trees, a decision influenced by Kuo’s and Sullivan’s
research, according to the Chicago Tribune (Kuo and Sullivan, 2001).
Residents who live near trees have significantly better relations with and stronger ties to their
neighbours.
Researchers found fewer reports of physical violence in homes that had trees outside the
buildings. Of the residents interviewed, 14 percent of residents living in barren conditions have
threatened to use a knife or gun against their children versus 3 percent for the residents living in
green conditions (Prow, 1999).
Studies have shown that hospital patients with a view of trees out their windows recover much
faster and with fewer complications than similar patients without such views (American Forests,
1999).

Trees in Waverly Park are a valued asset in Thunder Bay.
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