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About the Project Partners
The Trees Please project is a collaboration between the Hamilton Naturalists’ Club (HNC) and Environment
Hamilton (EH).
The Hamilton Naturalists’ Club (www.hamiltonnature.org) is a volunteer-based, charitable organization with
an almost 100 year history of promoting habitat protection, stimulating public interest and action in
conservation, undertaking research and education regarding natural areas and acquiring and managing
nature sanctuaries. HNC is working to improve Hamilton’s urban forest by conducting neighbourhood tree
inventory and tree planting projects, as well as by facilitating discussions with the city, conservation groups,
and residents, to identify and implement activities to increase forest cover and species diversity.
Environment Hamilton (www.environmenthamilton.org) is a not-for-profit environmental organization that
was established in 2001 with a mandate to provide Hamiltonians with the knowledge and skills required to
enhance and protect the environment around them. Environment Hamilton is committed to achieving this
mandate by showing leadership, educating the community, and pushing for necessary change when required.
EH is engaging volunteers in efforts to monitor air particulate pollution while cycling and walking, and using
this information to generate public conversations about how to improve urban air quality.
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We would like to thank our volunteers and supporters who have helped us
to gather data, spread the word and make this important effort a success!
First, a big thanks to the Beasley community who provide us with keen
insights, generously give us time at their regular meetings and for being
so willing to help us out whenever we need it.

Thank you

We would like to thank the Beasley Neighbourhood Association, with
special mention to the 2016 executive: Allison Chewter, Matt Thompson,
and Mike Borelli for their time and insightful guidance.
We are so grateful to our super star volunteers, who came out in the heat,
the rain, the wind to help us collect data: Barb Stares, Jeff Malley, Erin
Shacklette, Jaclyn Scobie, Christine Fandrich, Susan Davis, Jenna Braun,
Alex, Laura Ryan, Kerry Bear and our other many volunteers who helped
us out in Beasley.

This project is made possible through the generous support of the Ontario Trillium Foundation.
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Why this project is important

Research has shown that trees trap fine particulate pollution on the
surface of leaves and needles, effectively reducing human exposure by
as much as 50% (2). But you need a healthy urban forest in order to
maximize the particle-trapping benefits that trees bring. A healthy urban
forest canopy provides at least 30% coverage when trees are in full leaf;
the average canopy coverage in Hamilton is 18% or lower. The City of
Hamilton set a goal of 35% urban forest cover in its 2009 Strategic Plan.
A healthier urban forest would bring significant air quality benefits to our
city - especially in neighbourhoods closest to industry where air
particulate levels are highest. For more information about air particulate
pollution and the benefits of healthy urban forests, refer to the appendix.

A healthy urban forest canopy
provides at least 30% coverage
when trees are in full leaf; the
average canopy coverage in
Hamilton is 18% or lower.

A healthy urban forest can also provide many other ecosystem benefits
including reductions in stormwater runoff and home heating and cooling
costs, and much needed shade and relief from the sun, to name a few.

(1) See the 2016 Ontario Cancer Screening Performance Report, www.cancercare.on.ca
(2) AccessScience Editors. (2014). Urban tree leaves remove fine-particulate air pollution. In AccessScience.
McGraw-Hill Education. https://doi.org/10.1036/1097-8542.BR0116141
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About Trees Please
The Trees Please - Green Solutions to Air Pollution project is designed to tackle Hamilton’s fine air
particulate pollution problem by gathering air particulate and urban forest canopy data in neighbourhoods
struggling with poor air quality.
Air and tree data is collected with the help of community volunteers who take on the role of ‘citizen
scientists’ in the project. A basic urban tree inventory protocol enables community members to assess the
health of the urban forest by collecting key tree measurements, and an easy-to-use hand-held air
particulate monitor used in tandem with a GPS data logger allows community volunteers to collect fine air
particulate pollution data as they move through a neighbourhood.
Combined, this tree and air data is used first to assess the health of the urban forest in a neighbourhood
and identify air particulate pollution hotspots, and then to guide efforts to strategically plant trees in
neighbourhood locations with high fine particulate levels.
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The Beasley Neighbourhood
During 2016, the Trees Please Project focused on two Hamilton neighbourhoods: Beasley and the Beach Strip.
The Beasley neighbourhood is located in Hamilton’s downtown core and is one of the oldest neighbourhoods in
the city. There are a high number of parking lots in the neighbourhood, which reduces the amount of available
shade and increases the heat island effect. There are a large number of commercial properties and the private
residential lots are generally small. This may make it challenging to find planting sites.
The neighbourhood is active and the neighbourhood association recently completed its latest Neighbourhood
Plan. The Neighbourhood Plan mentions the support the Beasley Neighbourhood Association has for the Trees
Please project and the importance of increasing vegetation which helps to increase the quality of life in the
neighbourhood.

Over the late spring, summer, and right up until the late fall of 2016, Trees Please project managers worked to
recruit and mobilize community volunteers to work as citizen scientists in the Beasley neighbourhood,
with 10 volunteers helping to collect neighbourhood air particulate data and about 30 volunteers helping to audit
neighbourhood trees. These dedicated individuals contributed around 150 hours of volunteer time gathering air
particulate and tree health information in the Beasley neighbourhood.
This report summarizes the findings of these efforts and sets out recommendations for short, medium and long
term actions that could be undertaken in the Beasley Neighbourhood to improve the health of the urban forest
and, in so doing, to reduce fine air particulate pollution in the neighbourhood.
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What We Did & How We Did It
The first step in initiating efforts in the Beasley Neighbourhood was to undertake outreach and promotions to generate
community interest. The project was promoted through social media, various community events, and through the Beasley
Neighbourhood Association. A key event was a Trees Please Tree Trek, which attracted people from the
neighbourhood and the community-at-large, initiating conversations about the state of the urban forest, opportunities for
more tree planting, and local challenges.
Those interested in volunteering were provided with hands-on training for monitoring air particulate pollution and/or urban
tree auditing. Once trained, most volunteers committed to participate in multiple data collection sessions. In the case of tree
audits, these sessions were scheduled at various times of the day on both weekdays and weekends in order to provide
anyone with an opportunity to help; all tree audit sessions were led by project staff.
For air particulate monitoring, volunteers were provided with basic training in how to use the air monitoring gear and then
borrowed the equipment for a week or more and collected air particulate pollution data on their own schedule.

We provide training and tools. We just need you!
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Monitoring Respirable Air Particulate Pollution
In order to monitor respirable air particulate matter (PM2.5), volunteers
use a hand-held Dylos air quality monitor (3). The monitor measures the
actual number of particles in 0.01 cubic feet of air using a laser reader,
logging particulate readings every 10 seconds. The air quality monitor is
used in combination with a compact GPS data logger, enabling
volunteers to ‘go mobile’ by collecting air particulate measurements as
they move through the neighbourhood. Each device generates a data
set that is uploaded to an online air particulate mapping system, which
displays PM2.5 measurements using a colour scheme ranging from
green (lowest PM2.5 levels) to deep red (very high PM2.5 levels). The
colour code corresponds to measured levels of PM2.5.

(3) More specifically, a customized Dylos DC1700 air quality monitor was used. For more information on Dylos
monitors see www.dylos.com.
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It should be noted that, while the air quality monitors being used for this project are reliable, they are not as sophisticated
as the equipment used by government regulators. That does not mean that the information generated is not useful;
community-collected data provides important information about air particulate trends. Areas identified by volunteers as
having high PM2.5 levels need to be further investigated and action taken to resolve the problem. The map also displays
current PM2.5 readings from all three provincial Ministry of Environment & Climate Change Air Quality Health Index
monitoring stations in the city. These stations appear as large circles on the map. The image below is a screenshot of the
online mapping system.

The map’s visual representation of PM2.5
levels helps to highlight areas with chronic
particulate pollution problems. Viewers can
click on a coloured square to reveal a bar
graph display of the monitoring results for
that location. There is also a detailed chart
that summarizes monitoring dates and
PM2.5 levels measured on each date.

A screenshot of the air particulate mapping system colour coded to
highlight high PM2.5 locations.
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The system also provides volunteers with their own accounts which they can access to view the monitoring data
they have collected, as seen in the following example of a map and chart.
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Inventorying the Urban Forest
Trees in the Beasley Neighbourhood were assessed using the Trees Please Inventorying Protocol (4). A list of 16
pieces of information is collected for each tree that is inventoried, providing a good understanding of the general health
of a tree as well as any potential hazards posed by or threatening that tree. Information collected for each tree includes:
species identification, height, diameter, as well as parameters that contribute to a categorized assessment of tree health
and hazards (5).

(4) The protocol being used has been adapted from the Neighbourwoods inventorying protocol developed by Dr.
Andy Kenny from the University of Toronto’s Faculty of Forestry.
(5) The full list of parameters assessed for each tree can be found in the Trees Please Inventorying Protocol.
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A screenshot of the Open Tree Map system showing locations of trees that have been inventoried in the Westdale, Beasley
and Hamilton Beach Communities.

Information collected for each tree is entered into the online application "Open Tree Map". Data entry is done in the field as
information is collected, using a tablet. Once tree data has been entered, the tree appears as a green dot on the Open Tree
Map. Map viewers can click on a dot and access the inventory information for that tree. The system also shares details about
the ecosystem services provided by that tree, including the estimated weight of air particulate pollution filtered out of the air
by that tree each year. The ecosystem services feature can also be used to calculate the contributions of all of the trees
inventoried in a neighbourhood.
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What We Found in the Beasley Neighbourhood
Air Quality Findings
Community volunteers worked with project managers over the late spring into the fall of 2016 to monitor PM2.5 air
particulate levels in the Beasley neighbourhood. Efforts were taken to monitor the neighbourhood in a comprehensive
manner by measuring PM2.5 levels on more than one occasion in all of the areas where tree inventory work was done.
Ten community volunteers helped to monitor air particulate pollution in the neighbourhood.

A screenshot showing air particulate monitoring results for the Beasley Neighbourhood

Monitoring results highlight areas of the Beasley neighbourhood with elevated respirable particulate levels. Locations with elevated
PM2.5 are situated along the main roads with heavy traffic (e.g. Wilson, Cannon, Barton).
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Trees Please project staff also used a more sophisticated geographic
information systems (GIS) mapping tool called QGIS to map air
particulate data collected by community volunteers (see below). This
map helps to further visually highlight the identified particulate pollution
problem areas in the Beasley Neighbourhood.
Air quality hotspots are highlighted on this map with yellow
representing moderately poor air quality to red representing very
poor quality. The map was generated using the air quality samples
collected by citizen science volunteers in 2016.
These air quality monitoring results show that there are sizeable areas
of the Beasley neighbourhood where levels of respirable particulate are
cause for concern. Levels of respirable particulate that go beyond
counts of ~2,500 are high enough that there is a need to be concerned
about the potential for impacts on human health (6).
Eliminating or at least reducing particulate pollution levels at the source
is the ideal solution, but planting more trees can contribute significantly
by trapping particulate pollution, as explained earlier in this report.
Monitoring and mapping PM2.5 serves to ‘red flag’ areas that require
attention on the ground with actions designed to reduce particulate
pollution levels. The air particulate findings for the Beasley
Neighbourhood will be considered as part of the process to identify
highest priority locations for planting more trees in an effort to reduce
particulate pollution levels.

(6) This is based on a very conservative estimate of 24-hr PM2.5 levels as compared to World Health Organization
recommended guidelines for PM2.5: http://bit.ly/1qH5Kvy
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Tree inventory findings
Community volunteers worked with project managers to inventory a total of 814 trees in the Beasley neighbourhood. The
Trees Please Open Tree Map includes all of this inventory data and the screenshot below shows the locations of inventoried
trees. Inventory data has been used to assess general tree health in the neighbourhood, the ecosystem benefits provided by
these trees, as well as challenges and concerns regarding the urban forest in the Beasley neighbourhood.
With an urban canopy much lower (12%) than what is recommended for healthy urban living (30%), planning for significant
canopy improvements in the neighbourhood is a priority. As a high number of invasive tree species were identified, future
plantings in the neighbourhood should prioritize native species, which provide myriad more benefits to the local ecosystem.

Screenshot of Open Tree Map showing locations of trees inventoried in the Beasley Neighbouthood
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Species Diversity in the Beasley Neighbourhood

This chart shows the most encountered tree species in the Beasley neighbourhood. The native trees in the above list
are Honeylocust, Bur Oak, Red Maple, Crabapple, Silver Maple, White Oak, Eastern White Pine, Red Pine, White
Spruce, Northern Red Oak, and Kentucky Coffeetree.
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Species Diversity in the Beasley Neighbourhood

Native and non-native or exotic trees were
identified during the tree inventory and their
distribution are noted on this map.
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The most common species in the Beasley neighbourhood are:
Honey Locust
Little leaf linden
Norway Maple
Bur Oak
and Tree of Heaven.
The most interesting tree that was discovered through the inventory was a mature Black Maple growing over the
grave site of Richard Beasley, and fellow union loyalists. This tree is in spectacular shape, and seeds are being
collected from it with hope of propagating its seedlings locally for future plantings in the neighbourhood.
Using the analytical tools available in Open Tree Map, the ecosystem benefits were calculated for the 814 trees in
the Beasley neighbourhood inventoried for the Trees Please project. The benefits provided by these trees are
significant - they:
- remove 265,500 pounds of carbon dioxide from the air each year
- capture 1000 pounds of air particulate each year
- conserve approximately 514,400 kwh of energy each year, worth around $26,000 annually
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The size class distribution for the Beasley neighbourhood shows that there is a much higher number of small trees.
Special care should be taken to increase and maintain the medium and large size classes of trees which provide more
benefits such as increased air quality, shade, stormwater control and wildlife habitat. Fortunately, there is a large
number of small trees which, with good maintenance, will become medium and large trees.

Size class distribution of inventoried
trees in the Beasley Neighbourhood
Pole size: < 10’
Small: 10 to ≤ 15’
Medium: 15 to ≤ 20’
Large: >20’
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Air and Trees Together
The Beasley neighbourhood has one of the lowest tree canopy coverages in the lower city and and suffers from air quality
challenges. Being adjacent to major arterial roads and in close proximity to light industry present the largest challenges to air
quality for the neighbourhood, as both are major particulate sources.
The large amount of impervious surfaces and small size of the residential lots present another challenge to increasing the tree
canopy in the neighbourhood and highlight the importance of the entire community making a contribution. This can include
homeowners and businesses planting shrubs or smaller trees. Unique opportunities should be considered, such as removing
pavement in suitable locations to allow trees to be planted.

The very low tree canopy coverage means that there are not enough trees to help
trap high level of air particulate. It also means there is little shade, adding to the
heat island effect.
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This map shows both the air quality data and tree inventory data and
highlights the poor air quality hotspots
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Alongside our goal of engaging residents to gather air quality and tree information, we are
pleased by our achievements to date:

inventoried 700+ trees in Beasley
created an Air and Trees Taskforce made up of a number of city divisions (Planning, Public Health and Forestry) as well as
community organizations (Trees for Hamilton, Street Trees by McMaster Public Interest Research Group). The mandate of
this taskforce is to improve air quality through strategic tree plantings. It is a strong networking tool to build connections
between our team (Environment Hamilton and Hamilton Naturalists’ Club), different city divisions and other community
groups. The taskforce meets 3 to 4 times a year
In 2016, in partnership with the Forestry division and volunteers we planted 300 trees along the Red Hill Trails, and additional
400 trees near the Mohawk 4 Ice Centre.
we piloted a Trees from Seed workshop as a way of making trees affordable
we collected a number of Black Maple tree seeds in Beasley with the goal of being able to bring some of the seedlings back
into Beasley
continue to work with Beasley Neighbourhood Association to get more trees planted in the area. Including a Free Tree
giveaway in 2017 that resulted in close to 40 trees being distributed at our Beasley pick up location.

Appendices
WHY FOCUS ON AIR PARTICULATE POLLUTION?
Particulate Matter (PM) is fine dust that is caused by traffic, industry and construction. PM less than
10 microns in diameter (PM10) is respirable and linked to a number of respiratory and cardiac related
illnesses. PM2.5 is of particular concern to human health as the particles are so small they can get
deeper into the lungs and infiltrate the bloodstream, often carrying attached heavy metals (ex.
cadmium, mercury, lead).
The following image shows the size of PM10 and PM2.5 compared to beach sand and human hair.
In this example over five PM10 particles can fit in a strand of hair or a grain of sand and over four
PM2.5 particles can fit in one PM10 particle.

Study connecting trees and their ability to capture
Particulate Matter
In 2014, the journal Environmental Science and Technology published an article from the University of Lancaster
titled, "Impact of roadside tree lines on indoor concentrations of traffic-derived particulate matter". Researchers
tested the levels of Particulate Matter and heavy metals in a row of townhouses along a treeless street.
After placing a line of young birch trees in front of half the homes, they continued to test for particulate matter and
heavy metals. They found that the trees were able to filter 50% of the particulate matter and over 50% of the heavy
metals in the homes.
That is amazing!
To read the full study: http://bit.ly/2nwpryk

Row of 30 Birch Trees

Credit: Environmental Science and Technology

Credit: Environmental Science and Technology

Thank you!

Trees Please
2016

www.treespleasehamilton.org

