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The City of St. Ann’s vision to promote and preserve the urban forest and improve the management
of public trees was a fundamental inspiration for this project. This vision will ensure canopy
continuity, which will reduce stormwater runoff and improve air quality, public health, and
aesthetic values.

The City of St. Ann is thankful for the grant funding it received from the Missouri Department of
Conservation through its Tree Resource Improvement Grant (T.R.I.M.) program in cooperation
with the Missouri Community Forestry Council and the U.S. Forest Service. The TRIM Grant
Program is designed to encourage communities to create and support long-term and sustained
urban and community forestry programs throughout Missouri.

Notice of Disclaimer: Inventory data provided by Davey Resource Group, Inc. “DRG” are based
on visual recording at the time of inspection. Visual records do not include individual testing or
analysis, nor do they include aerial or subterranean inspection. DRG is not responsible for the
discovery or identification of hidden or otherwise non-observable hazards. Records may not remain
accurate after inspection due to the variable deterioration of inventoried material. DRG provides
no warranty with respect to the fitness of the urban forest for any use or purpose whatsoever.
Clients may choose to accept or disregard DRG’s recommendations, or to seek additional advice.
Important: know and understand that visual inspection is confined to the designated subject tree(s)
and that the inspections for this project are performed in the interest of facts of the tree(s) without
prejudice to or for any other service or any interested party.
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Executive Summary
The City of St. Ann commissioned an inventory and assessment of trees, stumps, and planting sites
located within public street rights-of-way (ROW) and parks and public spaces. Understanding an
urban forest’s structure, function, and value can promote management decisions that will improve
public health and environmental quality. DRG collected and analyzed the inventory data to
understand species composition and tree condition, and to generate maintenance recommendations.
This report will discuss the health and benefits of the inventoried street tree population throughout
the City of St. Ann.

Key Findings
●

A total of 4,463 sites were assessed, including 2,832 trees, 72 stumps, and 1,561 planting
sites.

●

The most common species are: Quercus palustris (pin oak), 12%; Acer saccharinum (silver
maple), 12%; Fraxinus pennsylvanica (green ash), 8%; Liquidambar styraciflua
(sweetgum), 6%; A. rubrum (red maple), 5%; and Pinus strobus (white pine), 5%

●

The majority (30%) of the urban forest is in the mature, >24 inches diameter at breast height
(DBH) class.

●

The overall condition of the tree population is Fair.

●

Risk Ratings include: 2,683 Low Risk trees; 144 Moderate Risk trees; and 6 High Risk
tree.

●

Primary Maintenance recommendations include: 2,427 Tree Cleans, 200 Trains, 33 Thins,
26 Raises, 147 Removals, 58 Stump Removals, and 1,561 Tree Plants.

●

St. Ann’s tree population provides approximately $370 in the following annual benefits:
o Aesthetic and Other Tangible Benefits: valued at $157 per year.
o Air Quality: 9 pounds of pollutants removed valued at $13 per year.
o Net Total Carbon Sequestered and Avoided: 2,019 pounds valued at $6 per year.
o Energy: 443 kilowatt-hours (kWh) and 13 therms valued at $43per year.
o Stormwater: 24,313 gallons valued at $151 per year.
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Section 1: Tree Inventory Assessment
Project Area
In December 2019 to January 2020, a team of DRG arborists assessed and inventoried trees,
stumps, and planting sites along the public street ROW and select parks and public spaces in the
City of St. Ann, Missouri. See Appendix A for an overview of the site location methodology used
in the inventory and assessment.

Species Diversity
●

4,463 sites were assessed, including 2,527 trees, 72 stumps, and 1,561 planting

Throughout the City’s streets and parks, sites were inventoried, including 2,527 trees, 72 stumps,
and 1,561 planting sites. Figure 1 shows the composition of the most populous species compared
to all inventoried species. The composition of a tree population should follow the 10-20-30 Rule
for species diversity: a single species should represent no more than 10% of the urban forest, a
single genus should represent no more than 20%, and a single family should represent no more
than 30%. Of all the species inventories in St. Ann, three species exceed the 10% threshold:
Quercus palustris (pin oak), Acer saccharinum (silver maple), and Buxum species (boxwood
species) comprising 12%, 12%, and 11% respectively.

12%

41%

pin oak (12%)

12%

silver maple (12%)
11%
8%

boxwood (11%)
green ash (8%)
sweet gum (6%)

5%
5%

6%

red maple (5%)
white pine (5%)
other (41%)

Figure 1. Tree species composition in the City of St. Ann.
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Figure 2 compares the percentages of the most common genera identified during the inventory to
the 20% Rule. Acer (maple) exceeds the recommended 20% threshold for a single genus in a
population at 21%.
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Figure 2. Top five genera in the City of St. Ann in relation to the 20% Rule.

Diameter Size Class Distribution
Analyzing the diameter size class distribution (measured as diameter at breast height [DBH])
provides an estimate of the relative age of a tree population and lends insight into maintenance
practices and needs.
The inventoried trees were categorized into the following diameter size classes: young trees (0–8
inches DBH); established trees (9–17 inches DBH); maturing trees (18–24 inches DBH); and
mature trees (greater than 24 inches DBH). These categories were chosen so that the population
could be analyzed following Richards’ ideal distribution (1983). Richards proposed an ideal
diameter size class distribution for street trees based on observations of well-adapted trees in
Syracuse, New York. Richards’ ideal distribution suggests that the largest fraction of trees
(approximately 40% of the population) should be young (less than 8 inches DBH), while a smaller
fraction (approximately 10%) should fall in the large-diameter size class (greater than 24 inches
DBH). A tree population with an ideal distribution would have an abundance of newly planted and
young trees, and lower numbers of established, maturing, and mature trees.
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Figure 3 compares the inventoried tree diameter size class distribution to the ideal proposed by
Richards (1983). The distribution does not trend towards the ideal. The young tree population falls
short by 15%, established trees not meeting the 30% ideal by 7%, and the mature population being
representing 30% of the population. With proper management, this ideal will begin to balance out
as trees are planted in the City of St. Ann. Continued tree planting, care, and maintenance of the
young and established tree population will help achieve a more sustainable size distribution of
street trees in St. Ann.
ST ANN
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Figure 3. Age class distribution compared to Richards’ (1983) ideal.

Condition

The majority of inventoried street and park/public
spaces trees (66%) were recorded to be in Fair
condition (Figure 4). Based on these data, the general
health of the inventoried tree population is Fair.

350
300

Number of Trees

Several factors were considered for the condition of
each tree. Root characteristics, branch structure, trunk,
canopy, and foliage condition, and the presence of
pests were all assessed. The condition of each
inventoried tree was rated as either Good, Fair, Poor,
or Dead.
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Figure 4. Overall condition of the
inventoried population.
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Figure 5 illustrates the general condition of the urban forest in relation to relative age classes. Most
of the young, established, and maturing trees were rated to be in Fair condition. With proactive
care and an established maintenance schedule, the City can improve the long-term health of its
urban forest.
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Figure 5. Tree condition by age class.

Primary Maintenance and Risk
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refers to the task identified
for a tree or site: Removal,
Tree Clean, Young Tree
Train, Thin, Raise, Plant
Tree, or Stump Removal.
Risk is a graduated scale
that measures potential
tree-related
hazardous
conditions. A tree is
considered
hazardous
when its potential risks
exceed an acceptable level
of risk.
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Figure 6. Maintenance needs by risk rating
maintenance recommendations and risk
values (Figure 6) on the evaluation of
species, diameter class, condition, impact of hazard, and defects found in each individual tree.
Identifying and ranking the maintenance needs of a tree population enable tree work to be assigned
priority based on observed defects. Once prioritized, tree work can be systematically addressed to
eliminate the greatest risk and liability first (Stamen 2011).
Based on the inventoried population in the city, the following maintenance recommendations
should be implemented: 147 Removals, 2,427 Tree Cleans, 33 Tree Thins, 26 Tree Raises, 200
Davey Resource Group

4

January 2020

Young Tree Trains, and 58 Stump Removals. Figure 6 illustrates the risk values associated with
each maintenance need. Of those recommendations, the are 6 High, 144 Moderate, and 26,83 Low
risk trees.

Section 2: Benefits of the Urban Forest
The urban forest plays an important role in supporting and improving the quality of life in urban
areas. A tree shade and beauty contribute to the community’s quality of life and soften the oftenhard appearance of urban landscapes and streetscapes. When properly maintained, trees provide
communities with abundant environmental, economic, and social benefits that far exceed the time
and money invested in planting, pruning, protection, and removal.

Environmental Benefits
·
·

·
·

·

Trees decrease energy consumption and moderate local climates
by providing shade and acting as windbreaks.
Trees act as mini-reservoirs, helping to slow and reduce the amount
of stormwater runoff that reaches storm drains, rivers, and lakes.
One hundred mature tree crowns intercept roughly 100,000 gallons
of rainfall per year (U.S. Forest Service 2003a).
Trees help reduce noise levels, cleanse atmospheric pollutants,
produce oxygen, and absorb carbon dioxide.
Trees can reduce street-level air pollution by up to 60% (Coder
1996). Lovasi (2008) suggested that children who live on tree-lined
streets have lower rates of asthma.
Trees stabilize soil and provide a habitat for wildlife.

Economic Benefits
·
·
·

·

·

·

Trees in a yard or neighborhood
increase residential property values
by an average of 7%.
Commercial property rental rates are
7% higher when trees are on the
property (Wolf 2007).
Trees moderate temperatures in the
summer and winter, saving on
heating and cooling expenses (North
Carolina State University 2012,
Heisler 1986).
On average, consumers will pay
about 11% more for goods in
landscaped areas, with this figure
being as high as 50% for
convenience goods (Wolf 1998b,
Wolf 1999, and Wolf 2003).
Consumers also feel that the quality
of products is better in business
districts surrounded by trees than
those considered barren (Wolf
1998b).
The quality of landscaping along the
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·

·
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·
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Tree-lined streets are safer; traffic speeds
and the amount of stress drivers feel are
reduced, which likely reduces road
rage/aggressive driving (Wolf 1998a, Kuo
and Sullivan 2001a).
Chicago apartment buildings with medium
amounts of greenery had 42% fewer crimes
than those without any trees (Kuo and
Sullivan 2001b).
Chicago apartment buildings with high
levels of greenery had 52% fewer crimes
than those without any trees (Kuo and
Sullivan 2001a).
Employees who see trees from their desks
experience 23% less sick time and report
greater job satisfaction than those who do
not (Wolf 1998a).
Hospital patients recovering from surgery
who had a view of a grove of trees through
their windows required fewer pain relievers,
experienced fewer complications, and left
the hospital sooner than similar patients
who had a view of a brick wall (Ulrich 1984,
1986).

January 2020

The trees growing along the public streets constitute a valuable community resource. They provide
numerous tangible and intangible benefits, such as pollution control, energy reduction, stormwater
management, property value increases, wildlife habitat, education, and aesthetics.
The services and benefits of trees in
the urban and suburban setting were
once considered to be unquantifiable.
However, by using extensive
scientific studies and practical
research, these benefits can now be
confidently calculated using tree
inventory information. The results of
applying a proven, defensible model
and method that determines tree
benefit values for St. Ann’s tree
inventory data are summarized in this
report using the i-Tree Streets
application. The results of St. Ann’s
tree inventory provide insight into the
overall health of the city’s public trees
and the management activities needed
to maintain and increase the benefits
of trees into the future.

Photograph 1. Trees provide significant aesthetic value
to the community. Additionally, the tangible services of
trees provide quantifiable benefits that justify the time and
money invested in planting and maintenance.

Tree Benefit Analysis
i-Tree Streets
To identify the dollar value provided and returned to the community, the city’s tree inventory data
were formatted for use in the i-Tree Streets benefit-cost assessment tool.
i-Tree Streets, a component of i-Tree Tools, analyzes an inventoried tree population’s structure to
estimate the costs and benefits of that tree population. The assessment tool creates an annual benefit
report that demonstrates the value street trees provide to a community:
These quantified benefits and the reports generated are described below.
● Aesthetic/Other Benefits: Shows the tangible and intangible benefits of trees reflected
by increases in property values (in dollars).
● Stormwater: Presents reductions in annual stormwater runoff due to rainfall
interception by trees measured in gallons.
● Carbon Stored: Tallies all the carbon dioxide (CO2) stored in the urban forest over
the life of its trees because of sequestration. Carbon stored is measured in tons.
● Energy: Presents the contribution of the urban forest towards conserving energy in
terms of reduced natural gas use in the winter (measured in therms [thm]) and reduced
electricity use for air conditioning in the summer (measured in Megawatt-hours
([MWh]).
● Carbon Sequestered: Presents annual reductions in atmospheric CO2 due to
sequestration by trees and reduced emissions from power plants due to reductions in
energy use measured in pounds. The model accounts for CO2 released as trees die and
decompose and CO2 released during the care and maintenance of trees.
● Air Quality: Quantifies the air pollutants (ozone [O3], nitrogen dioxide [NO2], sulfur
dioxide [SO2], particulate matter less than 10 micrometers in diameter [PM 10])
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deposited on tree surfaces, and reduced emissions from power plants (NO2, PM10,
volatile organic compounds [VOCs], SO2) due to reduced electricity use in pounds.
The potential negative effects of trees on air quality due to biogenic volatile organic
compounds (BVOC) emissions is also reported.

i-Tree Streets Inputs
In addition to tree inventory data, i-Tree Streets
requires cost-specific information to manage a
community’s tree management program—
including administrative costs and costs for tree
pruning, removal, and planting. Regional data,
including energy prices, property values, and
stormwater costs, are required inputs to generate
the environmental and economic benefits trees
provide. If community program costs or local
economic data are not available, i-Tree Streets uses
default economic inputs from a reference city
selected by USDA Forest Service for the climate
zone in which your community is located. Any
default value can be adjusted for local conditions.

Program
Administration
On-Demand
Tree Pruning
and Removal

Tree Planting

Other TreeRelated
Expenditures

Promoting
St. Ann's
Urban
Forest

Arbor Day
Program/
Tree City USA

St. Ann’s Inputs
Since specific local economic data for St. Ann’s urban forestry program were not available at the time
of this plan, economic data from Indianapolis, Indiana were used to help calculate the benefits provided
to St. Ann’s community.
Because unadjusted program economic defaults were used, the reporting function of the i-Tree Streets
model is based on estimates of tree benefits. Net Annual Benefits, Cost for Public Trees, and BenefitCost Ratio (BCR) are not calculated.

Annual Benefits
The i-Tree Streets model estimated that the inventoried trees provide a total annual benefit of $370.
Essentially, $370 was saved to cool buildings, manage stormwater, and clean the air. In addition,
community aesthetics were improved, and property values increased because of the presence of trees.
On average, a single St. Ann tree provides an annual benefit of $6.83.

i-Tree Tools software was developed by the
U.S. Department of Agriculture, Forest
Service (USDA FS) with the help of several
industry partners, including The Davey Tree
Expert Company. Learn more at
www.itreetools.org.
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The assessment found that aesthetics and other tangible and intangible benefits trees provide were the
greatest value to the community. Approximately 42% of the total annual benefits were due to increases
in property value. In addition to increasing property values, trees also play a major role in energy
savings. Energy conservation and reductions in CO2 are important but typically account for lesser
amounts of work performed by community trees. Energy reductions accounted for 12% of the annual
benefits, while CO2 reductions accounted for 6% of the annual benefits. Stormwater management
comprises 41% of the annual benefits trees provide. The effect of the urban forest on air quality was
13% of the of the annual benefits trees provide. Figure 7 summarizes the annual benefits and results
for the street tree population.

41%

42%
Aesthetics/Other
Air Quality
Carbon Dioxide
Energy
Stormwater

12%

3%

2%

Figure 7. Breakdown of total annual benefits provided to the City of St. Ann
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Aesthetic/Other Benefits
The total annual benefit associated with property value increases and
other tangible and intangible benefits of the inventoried trees were $157.
The average benefit per tree equaled $16.10 per year.

Stormwater Benefits
Trees intercept rainfall, which helps lower costs to manage stormwater
runoff. The inventoried trees in St. Ann intercept 24,313 gallons of
rainfall annually. On average, the estimated annual savings for St. Ann
in stormwater runoff management is $151.

Air Quality Improvements
The inventoried tree population annually removes 9 pounds of air
pollutants (including ozone, nitrogen dioxide, sulfur dioxide, and
particulate matter) through deposition.
Trees reduce stormwater runoff by capturing
and storing rainfall in their canopy and
releasing water into the atmosphere.
Tree roots and leaf litter create soil conditions
that promote the infiltration of rainwater into
the soil.
Trees help slow down and temporarily store
runoff and reduce pollutants by absorbing
nutrients and other pollutants from soils and
water through their roots.
Trees transform pollutants into less harmful
substances.

The i-Tree Streets calculation considers the biogenic volatile organic
compounds (BVOC’s) that are released from trees. The net total value
of these benefits is estimated to be $13. The inventoried trees removed
or avoided more pollutants than they emitted, resulting in a positive
economic value.

Carbon Storage and Carbon Sequestration

Trees store some
of the carbon
dioxide (CO2) they
absorb.
This
prevents CO2 from
reaching the upper
atmosphere, where
it can react with other compounds and form
harmful gases like ozone, which adversely
affects air quality. These trees also sequester
some of the CO2 during growth (Nowak et al.
2013).
Photograph 2. Trees improve quality of life and help

The i-Tree Streets calculation considers the
enhance the character of a community. Trees filter air,
carbon emissions that are not released from water, and sunlight, moderate local climate, slow wind and
power stations due to the heating and cooling
stormwater, shade homes, and provide shelter to animals
and recreational areas for people.
effect of trees (i.e., conserved energy in buildings
and homes). It also calculates emissions released
during tree care and maintenance, such as driving to the site and operating equipment. The net carbon
benefit is approximately $994 per year.
St. Ann trees store 2,019 tons of carbon (measured in CO2 equivalents). This amount reflects the
amount of carbon they have amassed during their lifetimes. Through sequestration and avoidance,
2,810 tons of CO2 are removed each year.
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Energy Benefits
St. Ann trees conserve energy by shading structures and surfaces, which reduces electricity use for air
conditioning in the summer. Trees divert wind in the winter to reduce natural gas use. Based on the
inventoried trees, the annual electric and natural gas savings are equivalent to 443 kWh of electricity
and 13.25 therms of natural gas, which accounts for an annual savings of $43 in energy consumption.

Discussion/Recommendations
The i-Tree Streets analysis found that trees provide environmental and economic benefits to the cityby
their mere presence. Currently, the aesthetic/other benefits provided by trees were rated as having the
greatest value to the city. The property value increase provided by trees is important to stimulate
economic growth. In addition to increasing aesthetics and property values, trees manage stormwater
through rainfall interception, provide shade and windbreaks to reduce energy usage, and store and
sequester CO2. Even though these environmental benefits were not found to be as great as the
aesthetic/other benefits, they are noteworthy. Trees work to intercept rainfall and reduce runoff—in St.
Ann, as little as 2,528 trees absorb over 24,313 gallons of rainfall.
To increase benefits the urban forest provides, St. Ann should plant young, large-statured tree species
that are low emitters of BVOCs wherever possible. Leafy, large-stature trees consistently created
the most environmental and economic benefits. The following list of tree species is used for
improving air quality (ICLEI 2006):
●
●
●
●
●
●
●

Betula nigra (river birch)
Fagus grandifolia (American beech)
Metasequoia glyptostroboides (dawn redwood)
Tilia europea (European linden)
Tilia tomentosa (silver linden)
Ulmus americana (American elm hybrids)
Ulmus procera (English elm hybrids)

Conclusion and Recommendations
Managing trees in urban areas can be complicated. Navigating the recommendations of experts,
the needs of residents, the pressures of local economics and politics, concerns for public safety and
liability, physical components of trees, forces of nature and severe weather events, and the
expectation that these issues are resolved all at once is a considerable challenge.
The City of St. Ann must carefully consider these challenges to fully understand the needs of
maintaining an urban forest. By completing a tree inventory, the city has shown interest in
preserving the urban forest, but also maintaining it for future generations. If the city successfully
implements established planting and maintenance programs that include Tree and Stump Removal,
Young Tree Training, Routine Pruning, Tree Cleaning, and public outreach, the health and safety
of St. Ann’s trees and residents will be maintained for years to come.
Regarding the trees within the park system, there were a large number of trees with girdling and
poor root structures. This indicates that they were planted without proper root care, such as locating
and pruning crossing roots. When planting new trees, it is imperative that tree roots are investigated
for crossing roots. When those trees grow, the crossing roots will grow as well and can girdle the
tree. This means that the crossing root will choke off the water and nutrient flow in the tree trunk.
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For trees with large girdling roots,
they should be removed in stages
since they provide large amounts of
nutrients and water to the tree.
St. Ann’s urban forest is currently in
Fair condition. With continued
dedication to its street and park tree
resources, the city can improve the
condition and diversity of its trees
and increase the annual benefits they
provide.

Photograph 3. Girdling roots can lead to tree decline and
death.
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