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Executive Summary

The City of Sedalia, Missouri is a thriving municipality that combines beautiful neighborhoods, parks,
and recreational opportunities to create an attractive community in which to live, work, and play. The
economic health of Sedalia relates to the ability of its municipal government to supply its citizens and
visitors with efficient services, safe public spaces, and properly maintained infrastructure. Trees are an
integral asset within Sedalia and with the proper care will continue to appreciate in value.

Trees provide significant economic, functional, and structural benefits to the community that helps to
improve the quality of life within the City. When properly maintained, trees return overall benefits and
value to the community far in excess of the time and money invested in them for planting, pruning,
protection, and removal.

Sedalia has commissioned a study of its park trees to inventory and evaluate their current conditions and
to establish an effective planning and management program for this valuable resource. The City
included all seven parks in the inventory: Centennial Park, Clover Dell Park, Housel Park, Hubbard
Park, Katy Park, Liberty Park, and Vermont Park. Since the parks receive many visitors throughout the
year, it is important to conduct inspections of these trees to ensure they are structurally sound. This
document will review the current conditions as well as explore future management options for Sedalia’s
park trees.

Sedalia Park Tree Population

Davey Resource Group performed a park tree inventory for the City of Sedalia. Data concerning park
trees have been collected and analyzed, providing information about species composition, condition,
and maintenance requirements. This report evaluates the parks’ tree composition, general health,
recommends best management practices, and provides long-term planning strategies that will improve
maintenance efficiency and tree health.

The major findings of the Sedalia Park Tree Management Plan include the following:

> Davey Resource Group inventoried 912 total trees and 2 stumps. Sedalia’s inventoried park tree
population is comprised of 76 species representing 44 genera.

» The genus Acer (maple) comprises 20.94% of the overall population, followed by Fraxinus
(ash) at 18.20%, Quercus (oak) at 10.75%, Celtis (hackberry) at 8.11%, and Juniperus
(redcedar) at 5.04% of the population. All other genera comprise the remaining 36.96% of the
total park tree population.

» The inventoried tree population consists of 45.95% (419 trees) medium-sized (7 to 24 inches in
diameter at breast height [DBH]) trees. Small trees, which are 6 inches and less in DBH,
represent 33.99% (310 trees) of the total population, and the remaining 19.88% (183) of trees
are large sized (greater than 25 inches in DBH).

» Of Sedalia’s inventoried tree population, 1 (0.11%) tree is in Excellent condition, 11 (1.21%)
are in Very Good condition, 170 (18.63%) are in Good condition, 552 (60.53%) are in Fair
condition, 148 (16.23%) are in Poor condition, and 26 (2.85%) are in Critical condition. There
are 4 (0.44%) Dead trees throughout the parks.

» Sedalia’s Primary Maintenance requirements include 63 (6.89%) Removals, 551 (60.28%)
trees for Large Tree Clean, 47 (5.15%) trees for Small Tree Clean, 251 (27.46%) trees are
recommended for Young Tree Train, and 2 (0.22%) Stump Removals.
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Park Tree Management Plan Recommendations

Based upon the results of this study, Davey Resource Group recommends the following
action plan for managing Sedalia’s park trees.

A Five-Year Park Tree Management Program is explained and outlined in Chapter 2 and
includes estimated budgets for each activity. Specific management recommendations are
detailed in Chapter 2, which include:

>

>

Perform all identified Severe- and High-Risk tree removals and pruning activities in the
first two years of the proposed five-year budget.

Beginning in Year 3, implement a five-year cyclical tree pruning program for the
entire tree population to ensure the pruning and inspection of all trees every five
years.

Beginning in Year 1, implement a three-year Young Tree Training Program for
newly planted trees.

Establish a tree-planting program to improve species diversity, seasonal interest, and
establish replacements for significant landscape trees that currently influence the aesthetics
of Sedalia parks, but are approaching senescence.

Educate Park Board members and/or contractors concerning proper mulching,
pruning, general arboricultural treatments and techniques, and get two Certified
Arborists among the City staff.

Present an educational program to highlight the findings of this report and to prepare
the personnel and operations budget administrators for inevitable removals, the
importance of healthy trees, and the need for continual preventive maintenance and
planting.

Davey Resource Group Vi
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Introduction

Importance of the Urban Forest

Trees are a significant component of Sedalia’s urban environment. The public trees are an
integral part of the City’s infrastructure, no less so than its streets, utilities, buildings, and
sidewalks. Unlike other infrastructure components, the tree population, when properly cared
for, will actually increase in value as the trees mature over time.

Photograph 1. A diverse and healthy community forest is a valuable asset.

Trees return overall benefits and value to the community far in excess of the time and money
invested in them for planting, pruning, protection, and removal. Their shade and beauty
contribute to the City’s quality of life and soften the hard appearance of man-made structures
and streets, moderating harsh urban conditions. Trees also help stabilize soils by controlling
wind and water erosion and they provide shade that can help reduce energy costs. Trees also
reduce noise levels, cleanse air of pollutants, produce oxygen, and absorb carbon dioxide.
Additionally, they provide significant economic benefits by increasing real estate values,
improving settings in which to conduct business activities, and enhancing the aesthetic appeal
of the City.

Sedalia city officials, the Missouri Department of Conservation, and local residents have
recognized these benefits and realized the need to protect this investment by implementing a
comprehensive urban forest management program for its park trees. An urban forest
management program begins with a tree inventory that outlines important information and
attributes about Sedalia park trees. Information obtained during the park tree inventory was
used to compose this Park Tree Management Plan.

Davey Resource Group 1
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Statement of Purpose

The purpose of the Park Tree Management Plan is to provide a five-year plan of action for the
inventoried tree population throughout Sedalia city parks. The inventory focused on park trees that
were on maintained or manicured portions of the parks. The inventory draws attention to
immediate problems and provides the basis for designing a long-term management plan. The
management plan provides guidelines for the future, which allows for effective use of tree care
funds, and allows for more accurate budget projections.

Scope

This document provides a comprehensive
action plan for Sedalia’s inventoried park
tree population. This plan includes an
analysis of the current inventoried tree
population, their individual maintenance
recommendations, as well as long-range
management recommendations for the
entire park tree population. It discusses the
findings of the public tree inventory
performed by Davey Resource Group. The
scope of this discussion includes:

>

>

>
Goals

A summary and analysis of the tree ppotograph 2. Davey Resource Group (Davey)

inventory. conducted a park tree inventory on all
A description of the species Maintained and manicured portions of the
composition. parks. Clover Dell Park has many natural

] ] areas throughout the park, but they were not
A discussion of the general ncluded in the inventory.

condition of the inventoried trees.

Recommendations for specific maintenance needs for each tree including the pruning or
removal of trees to reduce potential safety risks, as well as developing a cyclical pruning
program.

A budget for the Five-Year Park Tree Management Program.

The Park Tree Management Plan intends to achieve the following goals:

>

>

>
>

To gain an overall understanding of the inventoried park tree population in terms of genus
and species composition.

To analyze the individual and overall health (condition) of the inventoried tree population.

To identify and take remedial action for trees with structural or other defects that are
hazards or could become potential hazards to residents, vehicles, and property.

To establish a tree pruning and removal program that will alleviate all identified potential
Severe- and High-Risk situations by the end of Year 2 of the Plan.

To establish a five-year cyclical tree pruning program beginning in Year 3 of the Plan.
To establish a planting program beginning in Year 1 of the Plan.

Davey Resource Group 2
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>

>

To establish a three-year cyclical tree training program for all newly planted
trees beginning in Year 1 of the Plan.

To build a strong public educational program to achieve urban forest
preservation and protection goals.

Evaluating and Updating This Plan

This Plan intends to provide the City of Sedalia with management guidelines for the next five
years. In order to measure the effectiveness of this Plan, an evaluation method should be followed.
Specific accomplishments are measured in comparison to the Plan’s goals and recommendations.
These include:

>

>

>

>

>

>

The near completion of all identified priority tree maintenance recommendations in Year 2
of the Plan.

Beginning in Year 3, establish a Routine Pruning Program and evaluate the number of
trees pruned annually to match the goal of the five-year program.

In Year 3 of the Plan, evaluate the number of trees pruned annually in the Young Tree
Training Program.

Annually compare the number of trees planted to the desired number of plantings and the
number of removals per year.

Annually evaluate the species of trees being planting each year, keeping in mind species
diversity.

Annually assess urban forestry education and training programs and determine what
programs were successful, and what programs need improved.

By annually evaluating the progress of the above components of the program, Sedalia can make
appropriate adjustments in areas that are not meeting the stated goals.

Photograph 3. The City should continue to evaluate the
current condition of the urban forest, and make the
appropriate adjustments to meet the goals and objectives
set in the Park Tree Management Plan.
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Chapter 1. Sedalia’s Park Tree Population

Summary
The urban forest in Sedalia is a complex system of trees, each with individual conditions and
maintenance needs. Understanding this system is important for proper decision-making
regarding species selection and tree care practices. The Tree Population Characteristics
section of this report provides insight into the current composition and condition of Sedalia’s
inventoried park tree population. This information comes from an analysis of the data
collected by Davey Resource Group’s urban foresters during the tree inventory. Specific
information detailed in this chapter includes:

> Species Composition and Diversity

Size Class Distribution

General Health and Condition

Risk Rating Analysis

Tree Maintenance Recommendations

Other Data Fields

Tree Inventory Concerns

YV V.V V VY V

By analyzing this information, urban forest managers can forecast trends, anticipate
maintenance needs, facilitate budgeting for tree-related expenditures, and develop a basis for
long-range planning. This is necessary to ensure a safe and diverse tree population for the
coming years and to plan for future tree maintenance operations.

Tree Population Characteristics

The characteristics of the urban forest include species, DBH, condition, and other related tree
and location factors. By identifying the species, DBH, and condition of trees in the urban
forest, one can learn much about the forest’s composition, relative age, and health. Species
composition data are essential because tree species vary considerably in tree structure and
strength, life expectancy, and susceptibility to pests and diseases. The types of trees present
in Sedalia’s parks greatly affect tree maintenance activities and the municipal budget.
Similarly, tree diameter and size class data help to define the general age and size distribution
of the park tree population. The following sections characterize Sedalia’s inventoried park
tree population. Appendix A has a list of definitions and the inventory methodology utilized
during Sedalia’s park tree inventory.
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Species Composition and Diversity

Sedalia’s inventoried park tree population is comprised of 912 trees distributed among 44
genera (a genera or genus is a group of closely related species) and 76 species. Table 1
illustrates species composition throughout Sedalia parks. Tables 2-8 illustrate species
composition in each individual park inventoried. Complete species and genus frequency
reports with current binomial nomenclature (botanical names) are included in Appendix B. In
addition, there is an inclusive list of all inventoried sites arranged by park and maintenance
recommendations in the Park Tree Inventory Workbook.

Table 1. Species Composition of Sedalia Parks

Scientific Name | Common Name Number Percentage

Fraxinus pennsylvanica green ash 126 13.82
Celtis occidentalis common hackberry 74 8.11
Quercus palustris pin oak 73 8.00
Juniperus virginiana eastern redcedar 46 5.04
Acer saccharum sugar maple 45 4.93
Acer x freemanii Freeman maple 45 4.93
Acer rubrum red maple 40 4.39
Fraxinus americana white ash 40 4.39
Acer saccharinum silver maple 39 4.28
Pyrus calleryana callery pear 33 3.62
Ulmus pumila Siberian elm 22 241
Platanus occidentalis American sycamore 20 2.19
Malus spp. flowering crabapple 20 2.19
other species other species 289 31.70

Totals | 912 100.00

Table 2. Species Composition of Centennial Park

Scientific Name \ Common Name Number Percentage

Acer x freemanii Freeman maple 20 16.67
Quercus palustris pin oak 18 15.00
Pyrus calleryana callery pear 15 12.50
Acer saccharinum silver maple 12 10.00
Acer rubrum red maple 8 6.67
Platanus occidentalis American sycamore 7 5.83
Fraxinus pennsylvanica green ash 7 5.83
Juniperus virginiana eastern redcedar 6 5.00
Celtis occidentalis common hackberry 5 4.17
other species other species 2 18.33

2
Totals 120 100.00
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Table 3. Species Composition of Clover Dell Park

Scientific Name Common Name Number Percentage
Juniperus virginiana eastern redcedar 29 29.59
Fraxinus pennsylvanica green ash 15 15.31
Acer rubrum red maple 9 9.18
Prunus serotina black cherry 5 5.10
Pyrus calleryana callery pear 4 4.08
Cercis canadensis eastern redbud 3 3.06
Maclura pomifera osage-orange 3 3.06
Quercus palustris pin oak 3 3.06
Tilia cordata littleleaf linden 3 3.06
Betula nigra river birch 3 3.06
other species other species 21 21.44

Totals ! 98 100.00

Table 4. Species Composition of Housel Park

Scientific Name

Common Name

Number

Percentage

Ulmus pumila Siberian elm 2 22.22
Fraxinus pennsylvanica green ash 2 22.22
Pinus sylvestris Scotch pine 1 11.11
Quercus palustris pin oak 1 11.11
Morus alba white mulberry 1 11.11
Acer X freemanii Freeman maple 1 11.11
Celtis occidentalis common hackberry 1 11.11

©

Total ! 100.00

Table 5. Species Composition of Hubbard Park

Scientific Name Common Name Number Percentage
Fraxinus pennsylvanica green ash 36 29.27
Quercus palustris pin oak 11 8.94
Acer saccharinum silver maple 11 8.94
Celtis occidentalis common hackberry 11 8.94
Picea glauca white spruce 7 5.69
Pinus strobus eastern white pine 5 4.07
Malus spp. flowering crabapple 5 4.07
Acer buergerianum trident maple 4 3.25
Acer rubrum red maple 4 3.25
Acer X freemanii Freeman maple 4 3.25
other species other species 25 20.33

Total | 123 100.00

Davey Resource Group

City of Sedalia, Missouri Park Tree Management Plan

February, 2011



Table 6. Species Composition of Katy Park

Scientific Name Common Name Number Percentage
Fraxinus pennsylvanica green ash 41 21.03
Celtis occidentalis common hackberry 30 15.38
Acer saccharum sugar maple 24 12.31
Fraxinus americana white ash 16 8.21
Liriodendron tulipifera tuliptree 11 5.64
Gymnocladus dioicus Kentucky coffeetree 6 3.08
Ulmus pumila Siberian elm 6 3.08
Pinus nigra Austrian pine 5 2.56
Quercus palustris pin oak 5 2.56
Ulmus americana American elm 5 2.56
other species other species 46 23.59

Table 7. Species Composition of Liberty Park

Scientific Name Common Name Number | Percentage
Quercus palustris pin oak 33 10.00
Celtis occidentalis common hackberry 20 6.06
Fraxinus pennsylvanica green ash 20 6.06
Fraxinus americana white ash 18 5.45
Acer rubrum red maple 16 4.85
Malus spp. flowering crabapple 15 4.55
Pyrus calleryana callery pear 13 3.94
Acer saccharum sugar maple 13 3.94
Platanus occidentalis American sycamore 11 3.33
Acer X freemanii Freeman maple 11 3.33
Ulmus pumila Siberian elm 11 3.33
Cercis canadensis eastern redbud 10 3.03
Acer saccharinum silver maple 10 3.03
Liquidambar styraciflua American sweetgum 9 2.73
Taxodium distichum common baldcypress 9 2.73
other species other species 111 33.64

Total | 332 . 100.00
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Table 8. Species Composition of Vermont Park

Scientific Name Common Name Number Percentage
Celtis occidentalis common hackberry 7 18.92
Fraxinus pennsylvanica green ash 5 13.51
Fraxinus americana white ash 4 10.81
Acer saccharum sugar maple 3 8.11
Acer x freemanii Freeman maple 3 8.11
Pinus sylvestris Scotch pine 2 5.41
Quercus palustris pin oak 2 5.41
Morus alba white mulberry 2 5.41
Acer saccharinum silver maple 2 5.41
Ulmus americana American elm 2 5.41
other species other species 5 13.50

Total | 27 100.00

Generally, in the field of urban forestry, it is recommended that no one species should
account for more than 10% of the total population. Furthermore, no single genus should
comprise more than 15% of the total population. Table 1 shows that green ash (Fraxinus
pennsylvanica) comprises approximately 14% of the total inventoried tree population. As
seen in Figure 1, the genera maple (Acer) and ash (Fraxinus) comprise approximately 21%
and 18%, respectively, of the inventoried population. These two genera including oak
(Quercus) comprise almost 50% of the entire park tree population.

It is also important to monitor species and genus at the individual park level as well. For
example, in Katy Park, green ash, common hackberry (Celtis occidentalis), and sugar maple
(Acer saccharum) all exceed 10% of the total tree population in the Park.

Figure 1. Sedalia Parks Distribution of Trees by Genus

Davey Resource Group 8
City of Sedalia, Missouri Park Tree Management Plan
February, 2011



Sedalia officials should strive to increase the species diversity throughout the parks. Planting
a large number of trees of the same species (monoculture) can lead to catastrophic results. A
good example of this situation was the dominance of American elm (Ulmus americana) in
American cities in the 20th century. When Dutch elm disease [DED] (Ophiostoma ulmi)
arrived in the United States in the 1930s, the resulting tree losses were devastating. Similar
scenarios are now foreseeable for the Asian longhorned beetle [ALB] (Anoplophora
glabripennis) and emerald ash borer [EAB] (Agrilus planipennis).

Some pest and diseases are species-specific, such as DED that mostly affect native elm trees such as
American elm. Other pests and diseases are genus-specific such as EAB that affect the entire genus
of ash. A variety of tree species and genera can decrease the impact of species-/genus-specific pests
and diseases by limiting the number of trees that are susceptible to a particular pest or disease. This
reduces the time and money spent on mitigating problems resulting from a devastating episode,
such as the one described above with DED. In addition, species of trees have different density of
wood, growth structure, and growth rates which planting a wide variety of tree species can also
minimize the impacts from a number of abiotic (nonliving) disorders such as strong storms, wind,
ice, flooding, drought, etc. The following disorders should be of concern for Sedalia city managers.

Emerald Ash Borer

Emerald ash borer (EAB) is an exotic beetle discovered in southeastern Michigan during the
summer of 2002. Since its discovery, EAB has spread quickly and in a matter of eight years, has
established itself throughout Michigan, as well as in regions of Illinois, Indiana, lowa, Kentucky,
Maryland, Minnesota, Missouri, New York, Ohio, Pennsylvania, Tennessee, Virginia, Wisconsin,
West Virginia, and Ontario, Canada. EAB has already killed more than 30 million ash trees in
southeastern Michigan alone. Ash trees infested with EAB typically die within a few years. This
pest belongs to a group of metallic wood-boring beetles commonly found in Asia. Adults are dark
green, one-half inch in length, and one-eighth inch wide, and only fly from early May until
September. Larvae spend the rest of the year beneath the bark of ash trees, and when they emerge as
adults, leave D-shaped holes in bark about one-eighth inch wide. The larva feed on the inner bark of
ash trees, disrupting trees’ ability to transport water and nutrients. EAB has been found in
southeastern Missouri and is almost inevitable to reach the area of Sedalia.

Currently, Sedalia park tree population consists of 166 (18.20%) ash trees, which include green ash
and white ash (Fraxinus americana). Davey recommends that the City stop planting ash species
throughout the City and plant other large-growing, urban-tolerant, and pest-free species. A
thoughtful plan of increasing genus and species diversity is highly recommended for Sedalia.
Appendix C presents a list of tree species recommended for future plantings. Davey also suggests
conducting a tree inventory of all remaining public trees, and composing an EAB response plan.
There are several options available to control EAB, and research has shown treatments can be
successful. Appendix D has more information on EAB.
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Gypsy Moth

Gypsy moth (GM) is a devastating forest pest throughout the United States. The species originally
evolved in Europe and Asia and existed there for many years. In the late 1800s, GM was accidentally
introduced in the eastern United States. Since then, it has continued to spread west into the Ozark
Mountains. It is inevitable that GM will continue to expand its range in the future.

It is known that GM feed on the foliage of hundreds of plants in North America, but its most common
and favored hosts are oak species. Several successive years of defoliation, in conjunction with other
biotic and abiotic stress factors, may ultimately result in tree mortality. In most northeastern forests of
the United States, GM causes less than 20% mortality, but occasionally tree mortality may be much
greater.

A female moth lays from 75 to 100 eggs, can be found on trees, rocks, walls, firewood, and even the
undersides of vehicles. Accidental transportation of egg masses has accounted for the spread of GM
from state to state.

Due to long hatch periods, two or three foliar treatments may be necessary to control GM caterpillars.
Bacillus thuringiensis (B.t.), a common bacterial pathogen, will control GM, but it is most effective
while the larvae are young.

Sedalia’s park tree population consists of 98 (10.75%) oak trees that should be monitored for the
presence of GM. GM is relatively easy to manage with proper techniques and timing. If Sedalia is
unable to respond properly and a heavy GM infestation occurs, then the City should properly water and
fertilize the affected trees throughout the season. This will help the trees respond from the heavy
defoliation and possibly the trees will leaf out with little repercussion the following season. More
information on gypsy moth is in Appendix E.

Thousand Cankers Disease (TCD)

Thousand cankers is a disease primarily of black walnut (Juglans nigra) and caused by a fungus
(Geosmithia morbida) that is transported into the tree by the walnut twig beetle (Pityophthorous
juglandis). The beetle transports the fungus into the tree where it causes patches of the phloem tissue to
die. The disease has caused widespread death of black walnut throughout many western states. In 2010,
TCD was detected in eastern Tennessee.

TCD rarely show external symptoms like other canker producing fungi. The most noticeable symptoms
are the yellowing of foliage as well as thinning of the upper crown. As the canker persists in the tree,
larger branches die which have dead spotted leaves associated with them. As TCD Kills the tree, other
prevalent cankers will start to show in the trunk of the affected tree. Sedalia only has 3 (0.33%)
inventoried black walnuts, but there are several natural areas throughout the parks with standing black
walnuts. The City should monitor for TCD in both inventoried park trees, and those trees occurring in
natural areas throughout the parks.

Miscellaneous Biotic Disorders

Several other biotic (living) disorders were identified during the park tree inventory. Although these
pests and diseases currently do not significantly affect the park urban forest, it is important for city
managers to be aware of their presence and be able to communicate information about biotic disorders
with residents. These pests and diseases include anthracnose (Gnomonia plantani), bagworms
(Thyridopteryx ephemeraeformis), cedar rusts (Gymnosporangium spp.), Dutch elm disease, and native
borer damage (not from EAB). Additional information about these biotic disorders can be found in
Appendix E.
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Size Class Distribution

Tree species have different lifespans and mature at different diameters, heights, and crown spreads.
Measuring tree diameters at breast height (DBH) is one tool urban forest managers often use to help
classify the size of an urban forest. The DBH of a tree cannot assume the actual age of a tree, but
general classifications of size, such as small, medium, and large, can be derived by measuring the DBH.
The DBH of each individual tree can then be placed into a size class, which can help mangers describe
general characteristics of the Sedalia park tree population. This is not a substitute for age classes, which
give the actual age and maturity of trees. The breakdown by diameter and size class can be found in
Appendix F.

Figure 2. Diameter Size Class Distribution of the Sedalia
Park Tree Population

Davey Resource Group believes that the “ideal” distribution of tree ages should be 40:50:10,
reflecting the percentage of trees in each size group and representing a uniform range of tree ages
from young, to mature, to overmature. By comparison, Sedalia’s current urban forest is a 34:46:20
mix of small, medium, and large trees. The City should strive to maintain the ideal distribution of an
uneven-aged stand so that the public urban forest is sustainable. A sustainable forest is one that
survives or persists, taking severe storms and natural mortality into account.

As illustrated in Figure 2, small trees, which are six inches or less in diameter, represent
approximately 34% of Sedalia’s park tree population. Green ash, eastern redcedar (Juniperus
virginiana), and red maple (Acer rubrum) make up the majority of these trees. In fact, green
ash contributes to 20% of all small trees in Sedalia’s city parks. Small trees include mature,
small-growing species as well as young trees that will grow out of this size class.

Currently, the number of small trees is slightly lower than the recommended size distribution.
Since 20% of these trees are green ash, they may succumb to EAB before they ever reach
maturity. If Sedalia replants enough small trees to replace the aging mature or large tree
population, and those that may succumb to EAB, then Davey estimates that the park tree size
class distribution would eventually move towards the “ideal” 40:50:10 distribution.
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The City should properly prune young, deciduous trees to encourage good growth-habit and
to minimize future maintenance requirements. Although maintenance requirements can be
more intensive in young trees, this care can be performed efficiently by ground crews and
without costly equipment (see the Young Tree Training Program section in Chapter 2 for
more information). Increasing the percentage and properly maintaining the population of
small-sized trees ensures an adequate and healthy urban forest to replace older, larger trees as
they naturally approach senescence.

Approximately 46% of the inventoried urban forest falls under the medium-sized classification with
a diameter range of 7- to 24-inch DBH. Green ash, sugar maple, and common hackberry dominate
this size class. Currently, the percentage of medium-sized trees is slightly below the recommended
size distribution for the urban forest. A well-balanced size-class distribution can help predict general
maintenance patterns easily, which can help budget maintenance activities. This is one step in
moving a tree care program from a “re-active” to a “pro-active” approach concerning tree
maintenance activities.

Large trees which are 25 inches and greater in diameter comprise approximately 20% of Sedalia’s
inventoried park tree population. Pin oak (Quercus palustris), silver maple (Acer saccharinum), and
hackberry dominate Sedalia’s large trees. The City should thrive to maintain these trees for the
future. Large, mature trees provide the greatest amount of benefits in an urban forest.

Planning for tree planting in Sedalia parks will require careful consideration of species selection, as
well as a commitment to long-term care. The species composition of the small size class should be
composed of both large-growing, long-lived species and small-growing, shorter-lived species.
Achieving species diversity among the all size class addresses manageable maintenance needs helps
maximize planting space, and promotes aesthetic benefits such as spring flowers and fall color.
Proper long-term tree maintenance ensures the health and longevity of the trees, especially those
with a high potential to reach maturity. The greater the care a tree receives the greater the potential
for that tree to reach maturity, maintain good health, and maximize the benefits for Sedalia. Proper
tree care includes fertilizing, watering, mulching, and pruning, which will be discussed in Chapter
2.

General Health and Condition

The condition of a tree is evaluated by considering several factors, including root characteristics, the
trunk, branch structure, the canopy, foliage, and presence or absence of pests. Based on these
factors, each tree is given a condition rating based on those defined by the International Society of
Avrboriculture (ISA®). See Appendix A for more information about the condition ratings.
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Figure 3. Sedalia Park Tree Conditions

As can be seen in Figure 3, a significant proportion (80.49%) of Sedalia’s park tree
population is in Excellent, Very Good, Good or Fair condition. Dead trees and those in Poor
and Critical condition comprise 19.51% of the total inventoried park tree population. The
Poor and Critical condition ratings given to trees are generally due to visible signs of decline
and stress, including, but not limited to, decay, dead limbs, sparse branching, or poor
structure. Appendix G includes condition ratings breakdown for all the parks in the City, and
each individual park.

When trees are stressed or where physical damage has occurred, they become more
susceptible to pests, diseases, and other problems. The additional stress can substantially reduce
the tree’s ability to sustain defense mechanisms and maintain growth. The tree will begin to spirally
decline, exerting most of its energy into survival instead of growth. When trees are in good health,
most have the ability to withstand pest or disease problems by sustaining defense mechanisms.

A poor condition rating given to young or newly planted trees is often due to severe physical
damage or to a failure to thrive after planting. Young trees can be seriously impacted by physical
damage from vehicles, lawn mowers, string trimmers, and poor pruning and installation practices.
Also, they are often vandalized because of their small size.

When maintaining public trees, the potential for loss is an important factor in prioritizing treatments
and making effective use of available funds. The loss of trees over time is an inevitable natural
process; however, the goal of the management process is to control the decline, removal, and
replacement of trees in a timely and cost-effective manner. Monitoring the condition of significant
trees and making efforts to maintain their health is essential.
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Useful Life

The useful life of a public tree has ended when the cost of maintenance is greater than the value
added by the tree to the City. This can be due to either the decline of the tree’s condition and
increasing maintenance activities or to the costs of repairing damage caused by the tree’s presence.

Decline generally starts when the tree has reached a point where it cannot withstand the stresses
imposed by its environment. Restrictive growing space, diseases, insects, mechanical injury,
pollution, and vandalism, among others, can cause stress. Although some species are more resistant
to these urban stresses than others, all trees in urban settings will eventually decline, due to
overmaturity, stress, or senescence.

The pattern of decline
generally  begins  with
persistent  limiting  site
factors that place the tree in
a state of chronic stress.
This weakens the tree’s
natural defenses, leaving it
more susceptible to injury
from pests or unusual
weather, such as a single
insect-induced  defoliation
or a late frost. Because the
tree is now stressed, it has
difficulty withstanding or
combating the circumstance
or recovering from such
stress. As a result, the tree
can become even more  Photograph 4. This northern catalpa has numerous cavities
vulnerable to insects and and is in serious decline. This weakens the tree’s natural
diseases that continue to  defenses, leaving it more susceptible to injury from pests and
reduce its vigor. Often, the  weather. This tree has reached its “Useful Life” and should be
first symptoms of a removed, then replaced with a newly planted tree.

problem appear at this

point.

The age at which a tree reaches the end of its useful life differs by genus and for certain species
within a genus. Slow-growing trees, such as Kentucky coffeetree, are most valuable when they
attain maturity. Faster-growing species, such as red maple, are most valuable as juvenile trees
because they provide benefits quickly and become expensive to maintain as they reach maturity.

The end of a tree’s useful life can also be reached while the tree is still healthy if it is growing in a
“limited” site. Useful life, in this instance, is the point at which the cost of related maintenance, such
as the repair of hardscape damage, exceeds the value added by the tree. For example, a large, fast-
growing tree in a limited growth space can cause hardscape damage at an early age and periodically
throughout its lifetime. This tree reaches its useful life before it begins to decline. A smaller tree, on
the other hand, would probably not exceed grow space dimensions at any point in its life. Its useful
life would most likely be reached only when it started to decline due to senescence. In this example,
a smaller tree is a better choice for this site location.
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Risk Rating Analysis

A major objective of this inventory was to quantify the risk of each tree in addition to the risk of
the park tree population as a whole. Davey assigned a Risk Rating to each tree using an assessment
protocol based on the USDA Forest Service Community Tree Risk Rating System. This system
analyzes risk in four separate categories (Probability of Failure, Size of Defective Part, Probability
of Target Impact, and Other Risk Factors) and then uses a point system to calculate a risk rating
value from 3-10, with 10 being the most severe. The Risk Rating value assigned to each tree is an
important tool that can be used to prioritize work throughout Sedalia parks. Davey urban foresters
made all Risk Rating determinations for the park tree inventory. This section discusses the Risk
Rating system and its protocol; the use of the Risk Rating system as it pertains to tree maintenance
is discussed in the Tree Maintenance Recommendations section in this chapter. Appendix A has a
more detailed summary of the USDA Forest Service Community Tree Risk Rating System.

The first step in using the Risk Rating
system is to understand the four
separate categories of the protocol. The
four categories include:

» Probability  of Failure
identifies the most likely
structural defect (s) in the tree
that will most likely fail in the
future. It then rates the
likelihood that the structural
defect(s) will result in failure
based on the observed current
conditions of the defect, the
tree, and its surrounding
environment. The Probability
of Failure is given 1 to 4 points
depending upon the likelihood
the tree will fail.

Photograph 5. This photograph depicts a dead
Scotch pine (Pinus sylvestris) that has a picnic table,
basketball court, and road underneath its canopy.
The Probability of Target Impact is a rated as a 3.

> Size of Defective Part rates
the size of the part most likely to fail. If the trunk is the part most likely to fail, the
DBH value is used for the size of the defective part. The Size of Defective Part is
given 1 to 3 points depending upon the defects size.

> Probability of Target Impact rates the use and occupancy of the area that could be
struck by a defective part. The target could include people, vehicles, buildings, or
other infrastructures within the parks. The Probability of Target Impact is given 1 to 3
points depending upon the likelihood the defect will fail over a target.

» Other Risk Factors is used if professional judgment suggests the need to increase
the Risk Rating. This optional subjective category can increase the total Risk Rating
and invoke immediate corrective action. For example, trees with a numeric Risk
Rating of 9 or 10 are High-Priority trees to receive corrective treatments first. An
inspector may wish to increase a tree’s Risk Rating from 8 to 9 as a means of
ensuring the tree will receive immediate corrective treatment.
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After each of the four categories are given a value, those values are added together to come up with
the Risk Rating value for that tree. See the formula below:

Risk Rating (3-10 points) = probability of failure (14 points) + size of defective
part (1-3 points) + probability of target impact (1-3 points) + optional subjective
Risk Rating (0-2 points)
The Risk Rating formula is a 10-point system. The maximum Risk Rating a tree can assume is
a rating of 10. See Appendix A for a more detailed summary on the Risk Rating systems
methodology.

Trees assessed as lower risk may fail before trees assessed as higher risk. There are many
uncontrollable conditions, such as weather, pests, and human involvement, which can
contribute to tree failure. Davey’s assigned Risk Rating is to be used as a guideline to make
safety-driven maintenance decisions and to direct normal tree maintenance programs
efficiently. All risk ratings are based on observable defects at the time of assessment and all
observations are made from ground level. The Risk Rating assigned to each tree can be
interpreted by the following categories:

> None: Numeric Risk Rating equals 0. Used for stumps only
» Low-Risk: Numeric Risk Rating equals 3 or 4

» Moderate-Risk: Numeric Risk Rating equals 5 or 6

» High-Risk: Numeric Risk Rating equals 7 or 8

» Severe-Risk: Numeric Risk Rating equals 9 or 10

The first step in maintaining Sedalia’s urban forest is to abate or mitigate all of the Severe- or High-
Risk trees identified during the inventory. Understanding the risk rating system will allow staff to
accurately determine and analyze acceptable and unacceptable amounts of risk. Now that Sedalia
has a risk rating system in place, it can be used to make important budgetary decisions. Making
removal and maintenance decisions based on risk enables for more efficient use in available funds.
The use of these funds can be focused on the highest risk situations, effectively obtaining the
highest gain in overall safety for the citizens of Sedalia.

Tree Maintenance Recommendations

The following tree maintenance recommendations are based on the analysis of Sedalia’s
inventoried park tree population. These tree maintenance recommendations help develop
appropriate and realistic management goals. Implementation of these recommendations will allow
Sedalia to first address the highest risk maintenance recommendations related to public safety.
Appendix H includes maintenance recommendation for the entire park tree population and for each
individual park.

Maintenance recommendations are divided into two separate categories—Primary Maintenance
needs and Secondary Maintenance needs. Both of these are based on ANSI (American National
Standards Institute) A300, which are the American national standards for tree care operations.
Primary maintenance for Sedalia’s park tree inventory is divided into five separate categories,
which include Removal, Large Tree Clean, Small Tree Clean, Young Tree Train, and Stump
Removal. Table 9 has a summary of the Primary Maintenance recommendations for all the
inventoried park trees. Table 9 does not include Stump Removal (there were only 2 stumps
identified during the inventory). Secondary Maintenance is divided into six separate categories
including Raise, Reduce, Thin, Utility, Restoration and None. Secondary Maintenance will be
discussed later in this section. Appendix A has a list of definitions for both primary and secondary
maintenance recommendations that Davey collected during the park tree inventory.
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Table 9. Sedalia Primary Maintenance
Recommendations for Park Trees

Maintenance Required Nugber @i Percentage
ites

Removal 63 6.91

Large Tree Clean 551 60.42

Small Tree Clean 47 5.15

Young Tree Train 251 27.52

Total 914 100

In order to prioritize the maintenance recommendations for the park trees in Sedalia, Davey did an
analysis of the Primary Maintenance compared to the Risk Rating of each tree. As mentioned
before, the Risk Rating is based on four different criteria: Probability of Failure, Size of Defect,
Probability of Target Impact, and Other Risk Factors. Trees with a Risk Rating of 10 are the most
Severe Risk park trees and those with 3 are the Lowest Risk park trees.

Initially, Sedalia should concentrate on mitigating all Severe- and High-Risk trees identified in the
inventory. This means addressing all trees identified as requiring Severe- and High-Risk Removal
and Severe- and High-Risk Prune (Table 10). Severe- and High-Risk removals and prunes should
be concluded by the end of Year 2 of the Five-Year Park Tree Management Program if the
budget allows. Shortly after all Severe- and High-Risk work is complete, the City should begin all
Moderate-Risk tree maintenance. In conjunction with mitigating the backlog of Risk Tree
Maintenance, the City should then begin the recommended Five-year Routine Pruning Program
and Three-year Young Tree Training Program. These two programs should include structural
pruning that is essential in the development trees and help eliminate a large backlog of Severe- and
High-Risk trees. The Park Tree Inventory Workbook (Workbook) has an inclusive list of all
inventoried sites arranged by park, Risk Rating, and maintenance recommendations. The City
should use the Workbook to track maintenance activities as they are completed.

Table 10. Tree Maintenance Recommendations
by Risk and Size Class

_Tree . Severe- High- Low-
Dlar_neter Se\(ere- ngh- Mod_erate- qu- Risk Risk Mpderate- Risk
Size Risk Risk Risk Risk Risk Tree
Class Removal Removal Removal Removal Vs Vs Prune VI
(inches) Prune Prune Prune
1-3 0 0 0 4 0 0 1 216
4-6 0 0 0 4 0 1 8 76
7-12 0 5 4 2 0 9 67 106
13-18 0 5 4 0 0 15 52 47
19-24 2 6 1 0 0 20 47 27
25-30 4 3 0 0 1 15 44 14
31-36 3 7 0 0 2 14 33 3
37-42 3 3 0 0 2 11 8 0
43 + 3 0 0 0 0 6 4 0
Totals ] 5
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Severe- and High-Risk Tree Maintenance Summary

The following Severe- and High-Risk tree maintenance recommendations are based on the
collected park tree inventory data. Where numerous Severe- and High-Risk removal and/or pruning
recommendations exist at the same park in Sedalia, the City should do the work at the same time to
reduce travel time and costs.

As mentioned earlier, the overall maintenance priorities for mitigating dangerous trees are as
follows:

»  Removals — Severe-, High-, Moderate-, and Low-Risk
»  Pruning — Severe-, High-, Moderate-, and Low-Risk

Although large, short-term expenditures are required for trees with these maintenance
recommendations, Severe- and High-Risk trees should be mitigated within the first two years of the
Five-Year Management Program’s implementation if the budget allows.

Based on the tree inventory’s results, Table 10 provides a summary of Severe-, High-, Moderate-
and Low-Risk maintenance recommendations for Sedalia’s park trees. Following completion of the
Severe-, and High-Risk maintenance recommendations, Moderate- and Low-Risk Removals and
routine pruning cycles, including Large Tree Clean, Small Tree Clean, and Young Tree Train,
should then be addressed. Table 11 provides a summary of the different pruning recommendations
by size class.

Table 11. Tree Pruning Recommendations
by Type and Size Class

Tree Severe- Moderate- Low- High— Mod_erate- Low-
Diameter Risk . Risk Risk Risk Risk Young
: Risk
Size Large Large Tree Large Small Small Small Tre_e
_Class Tree Clean Tree Tree Tree Tree Train
(inches) Clean Clean Clean Clean Clean
1-3 0 0 0 39 0 1 16 161
4-6 0 1 1 23 0 0 8 57
7-12 0 9 49 68 0 6 12 33
13-18 0 15 52 46 0 0 1 0
19 -24 0 18 46 27 2 1 0 0
25-30 1 15 44 14 0 0 0 0
31-36 2 14 33 3 0 0 0 0
37-42 2 11 8 0 0 0 0 0
43 + 0 6 4 0 0 0 0 0

(6]
N
0o

Totals

Davey Resource Group strongly encourages the City of Sedalia to schedule all Severe- and
High-Risk maintenance recommendations to occur as soon as possible in order to
abate/mitigate potential hazards. By doing so, the City will greatly decrease the potential of
injury to residents, damage to property, and possible liability litigation. Although it is impossible to
expect the City to perform all needed maintenance activities immediately due to budgetary
concerns, an organized and systematic program will achieve the needed results in a timely manner
and will demonstrate the City’s “good faith” effort to keep all streets and parks/public spaces safe
for its residents.
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Severe-Risk Tree Removals

Trees fail from natural causes, such as disease,
insects, and weather conditions, and from physical
injury due to wvehicles, vandalism, and root
disturbances, among others. There are three main
reasons why elevated-risk trees should be
removed: (1) to reduce risks to persons and/or
property; (2) to eliminate breeding sites for insects
and diseases; and (3) for aesthetic reasons. A
Severe-Risk tree is determined by having a Risk
Rating of 9 or 10. Currently, there are 15 (1.64%)
trees in Sedalia parks that are categorized as
Severe-Risk Tree Removals.

High-Risk Tree Removals

High-Risk Tree Removals are those trees
recommended for removal that have a risk rating of
7 or 8. These trees have sizeable defects with a
moderate to high probability of failure. The location
of these trees in relation to their surroundings also

Severe-Risk  trees

affects the Risk Rating. Currently, there are 29
(3.18%) trees recommended as High-Risk Tree
Removals. The prompt removal of these trees is
strongly recommended to reduce liability and

Photograph 6.
recommended for removal, like this
common hackberry (Celtis occidentalis),
should be removed in the first year of the

Five-year Urban Forest Management
Program.

maintain public safety.

Moderate-Risk Tree Removals

Additionally, there are 9 (0.99%) trees marked for removal with a Moderate-Risk rating of
5 or 6. Tree in this category still pose some risk to the City. However, these trees have a smaller size
of defect and/or less potential to impact a target. It is important that the City remove these trees after
the Severe- and High-Risk Tree Removals because their defects may worsen over time or increase
in size, thus creating a higher elevated-risk situation.

Low-Risk Tree Removals

Low-Risk Tree Removals (trees with a risk rating of 3 or 4) pose very little risk to the public. These
small dead or poorly formed trees need to be addressed after Moderate-Risk trees are removed. The
elimination of these trees will minimize breeding site locations for insects and diseases and increase
the aesthetics within the parks. Healthy trees growing in a poor location or undesirable species may
also be included in this category. Currently, there are 10 (1.96%) trees recommended for Low-Risk
Tree Removal.
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Large Tree Clean: Severe-, High-, Moderate-, and Low-Risk Pruning

These trees require the selective removal of dead, dying, broken, and/or diseased wood to minimize
potential hazards on large-growth trees. Young coniferous trees that grow into large trees are also
included, since they typically do not need a Young Tree Train or structural prune when they are
young. The priority of work should be dependent upon the Risk Rating associated with the
individual trees. The City should consider the condition of each tree when prioritizing maintenance.
For example, a tree in Poor condition with an equivalent risk rating to a similar sized tree in Good
condition should be pruned first. Mature trees in this category are large enough to require bucket
truck access or manual climbing. There are 551 (60.42%) park trees with a recommended
maintenance of Large Tree Clean. Of these 551 trees, 5 (0.91%) have a Severe-Risk rating (9 or
10), 89 (16.15%) have a High-Risk rating (7 or 8), 237 (43.01%) have a Moderate-Risk rating (5 or
6), and 220 (39.93%) have a Low-Risk rating (3 to 4), as seen in Table 10.

All trees with Severe- and High-Risk should be examined closely during pruning operations
for severe internal and external decay and/or dieback. If, upon closer inspection, these trees are
found to be severely decayed, then they should be removed. Trees requiring pruning for elevated-
risk conditions should be attended to as quickly as possible, starting with the highest risk trees first.

Small Tree Clean: Severe-, High-, Moderate-, and
Low-Risk Pruning

These trees require selective removal of dead, dying,
broken, and/or diseased wood to minimize potential
elevated-risk conditions on small-growth trees.
Priority of work should be dependent upon the risk
rating associated with the individual trees. These trees
are comprised of small-growing, young, and mature
trees that the City can evaluate and prune from the
ground. There are a total of 47 (5.15%) park trees that
require this type of pruning. As seen in Table 10, of
these 47 trees, no trees have a Severe-Risk rating, 2
(4.26%) have a High-Risk rating (7 or 8), 8 trees
(17.02%) have a Moderate-Risk rating (5 or 6), and
37 (78.72%) have a Low-Risk rating.

Young Tree Train

Young Tree Train, or structural pruning, consists of
the removal of dead, dying, diseased, interfering, Photograph 7. This pin oak (Quercus
conflicting, and/or weak branches, as well as selective palustris) is beginning to develop
trimming to direct future branch spacing and growth.  ~oqominant leaders and needs a
The objective of Young Tree Training is to increase  young Tree Train to prune the tree
structural integrity, which often involves the pruning  pack to one central leader.

to one dominant leader. This is species-specific since

many trees, such as flowering crabapple (Malus spp.),

often have more than one leader. This maintenance category applies to all trees less than 20 feet in
height that are usually young and newly planted. Trees in this group are typically small enough that
the City can prune them from the ground with a pole pruner or pruning shears. In all, 251 (27.52%)
of the inventoried park trees are designated for Young Tree Training. See Chapter 2 for more in-
depth information concerning the Young Tree Training Program.
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Secondary Maintenance

As mentioned before, secondary maintenance is divided into six separate categories of pruning
including Raise, Reduce, Thin, Utility, Restoration and None. Davey suggests that all secondary
maintenance prunes should coincide with primary maintenance activities in order to reduce
maintenance costs. In  other
words, the Risk Rating and the
primary maintenance needs of a
tree  will determine  when
secondary maintenance activities
are completed. Unlike primary
maintenance, not every tree was
denoted with a secondary
maintenance during the park tree
inventory. Sedalia parks had 170
(18.64%) trees requiring a
secondary maintenance. Of these
170 trees, 62 (36.47%) trees
need a Raise, 8 (4.71%) trees
need a Reduction prune, 26
(15.29%) trees need a Thin, 10
(5.88%) trees need a Utility
prune, and 66 (38.82%) need its

Photograph 8. This photograph depicts a pin oak that is
R 4 A dix A overhanging the outfield fence along a baseball diamond.
canopy Restored. Appendix This tree has a secondary maintenance recommendation

has ISA definitions for all {5 1aice the crown to reduce the number of conflicts with
Secondary Maintenance needs. residents playing baseball.

Other Data Fields

The following is a discussion on additional data fields that were collected during the park tree
inventory. Appendix A has a list of definitions and the methodology used by Davey when
collecting these different attributes.

Tree Trunks

Of the 912 inventoried park trees, 820 (89.91%) had a single main trunk and 92 (10.09%) had
multiple trunks. Trees with multiple trunks (or leaders), such as large growth-habit trees or
weak-wooded species, can pose a high risk to the public. Trunks can fail due to decay,
included bark, ice, wind, snow, etc. Large trees with multiple trunks should be monitored
and excess trunks should be removed when necessary. Not all trees with multiple trunks are
considered to be elevated-risk trees. For example, some serviceberries (Amelanchier spp.)
and magnolias (Magnolia spp.) often exist as multi-trunked specimens and may develop no
problems throughout their lifespan. Therefore, it is recommended that Sedalia park managers
develop good pruning techniques to remove structurally weak stems while maintaining the
natural form of the park trees.

Observations

Of the 912 trees included in the inventory, 147 ( 16.12%) trees are recorded with an observation of
Poor Structure; 96 (10.53%) have a Cavity or Decay; 77 (8.44%) had Remove Hardware noted; 44
(4.82%) have a Poor Root System; 44 (4.82%) have Mechanical Damage; 42 (4.61%) were
Improperly Installed; 25 (2.74%) were in Serious Decline; 19 (2.08%) had a Pest Problem; 9
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(0.99%) were in a Poor Location; 7 (0.77%) were Improperly Pruned; 4 (0.44%) have a Nutrient
Deficiency; and 3 (0.33%) were Improperly Mulched. There were 395 (43.31%) trees without any
observations and were denoted as None. Appendix | has frequency reports of the Observations
recorded during the park tree inventory.

Tree Location Type

Of the 912 trees and 2 stumps collected during the inventory, all 914 (100%) are designated as
Park/Public Space. Davey encourages the City to conduct a Street Tree Inventory in the future,
which will help manage the City’s urban forest.

Clearance Requirements

Of the 912 inventoried trees, 874 (95.83%) are identified as requiring a clearance of None Needed,
12 (1.32%) need a Pedestrian clearance, 11 (1.21%) need a Vehicle clearance, 9 (0.99%) need a
Building clearance, 5 (0.55%) need a Light clearance, and 1 (0.11%) tree needs a Sign or Signal
Clearance. When trees are recorded with a clearance category, there are usually multiple safety
issues involved. Typically, trees with clearance requirements require a secondary maintenance such
as a Reduce or Raise in order to obtain proper clearance. Appendix J has frequency reports of all
Clearance requirements.

Grow Space Type

Of 914 inventoried trees and stumps in the Sedalia parks, 907 (99.45%) are located in an Open or
Unrestricted area with 3 (0.33%) located on an Island, and 2 (0.22%) located in a Tree Lawn or
Parkway. When evaluating future growing spaces and planting locations, the City must carefully
select suitable species for each site’s
growing conditions. See Appendix C
for a Suggested Tree Species list
broken into small-, medium-, and
large-growing trees.

Utilities

Of the 914 trees and stumps that were
collected during the inventory, 66
(7.22%) are identified as having
utilities above or immediately
adjacent to them. Noting the presence
of utility lines is necessary when
planning pruning activities and can
be used to identify which sites are
more suitable for small-growing  Photograph 9. This photograph depicts a tree that is
species that will not interfere with  growing into the utility lines. All trees that were
utility lines as they mature. With a  within 10 feet of utility lines were noted during the
new planting program, the parktree inventory.

implementation of the concept

“right tree, right location” will aid in the reduction of unnecessary maintenance costs. See
Chapter 2 for more in-depth information concerning the Park Tree Planting Program. Appendix J has
frequency reports of all Utilities observations.
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Further Inspection

A tree inventory by its very nature involves only a ground visual inspection of each tree in
order to gather basic information. No tree received a detailed examination or inspection
during the tree inventory process. In the event a tree may require an additional detailed
examination or continual inspection, Davey denoted these trees a requiring a Further Inspection.
Of the 912 trees, there were 17 (1.86%) that require Further Inspection. Appendix J has
frequency reports of all trees that require a Further Inspection.

Tree Inventory Concerns

During the inventory and subsequent data analysis, specific observations were made by Davey
Resource Group’s urban foresters which require mention to Sedalia personnel:

Development of a Tree Planting Program: This topic is covered in-depth in the Public Tree
Planting Program section of Chapter 2, but brief coverage is warranted here. Tree species and
planting location designations are significant components of a municipal tree care program
because of the long-term impact of these decisions. It is important to develop an overall
planting strategy, initially concentrating on parks with the greatest need for improvement. The
space available for a tree is a major factor that dictates the type of species best suited for any
given location. While the minimum growth space width is often the limiting factor for selecting
which species of tree to plant, spacing between plantings is also important. Davey Resource
Group recommends planting small-growing trees at least 20-25 feet apart, medium-growing
trees at least 30-35 feet apart,
and large-growing trees at least
40-45 feet apart. This spacing
will ensure that these trees will
have enough unrestricted space
to attain their full size at
maturity. Davey recommends
that the City only plant small-
growth trees underneath
powerlines. Appendix B has a
list of recommended species for
the Public Tree Planting
Program.

The planting program needs to
address species diversity

throughout  Sedalia ~ Parks.  pporograph 10, This common hackberry has been
Currently, green ash makes Up  gamaged from a lawnmower. The City should place
the greatest percentage of newly  muich around young trees to protect them from

planted or  young  trees  majntenance equipment.
throughout the parks. As

mentioned before, it is almost

inevitable that EAB will arrive in Sedalia in time. This would devastate the young tree
population in Sedalia, killing many young park trees. The younger trees will eventually need to
replace the mature and overmature to maintain the current canopy within the parks. Therefore,
diversifying the young tree population will promote a more sustainable urban forest for the
future.
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Mechanical Damage: Mechanical damage is injury to the tree caused by improper use of tools,
machines, and equipment. Maintenance machines, such as lawn mowers and string trimmers,
typically cause mechanical damage. Davey observed mechanical damage mostly on newly planted
trees that are less than 4 inches in diameter. Since these trees are still trying to establish themselves
in the urban environment, damage to the roots and cambium could be devastating to the tree,
severely stressing the tree to the point that the tree may die. Davey identified 44 (4.81%) trees with
mechanical damage. The City has taken a proactive approach by placing guards on many of the
newly planted trees. Although these guards can reduce damage to string trimmers, they do not
necessarily prevent damage from lawn mowers. Davey suggests that the City utilize mulch when
planting new trees. Mulch will not only keep mechanical tools and machines away from the trees,
but also benefits the root systems by maintaining soil temperatures and retaining soil moisture.

Development of a Young Tree Training Program: Currently, 251 trees in the inventoried park tree
population have been recommended for Young Tree Training. Therefore, the City would benefit
greatly from the implementation of a small-tree trimming operation. Young Tree Training is a
relatively inexpensive operation since the trees can be pruned from the ground with minimal staff
and equipment expenditures. Young Tree Training will ensure that newly planted and immature
trees have a strong central leader and good form as they mature. A Young Tree Training Program
(discussed in Chapter 2) would enable actions that would be extremely beneficial for the overall
health and quality of Sedalia’s public trees and will protect its investment in new planting stock.

Tree Ordinance: Sedalia should take a proactive approach in managing its urban forest by
implementing or updating its city tree ordinance according to the goals and objectives discussed in
the Management Plan. A tree ordinance sets the guidelines that residents, City officials, and
contractors must follow in regards to trees in the urban forest. Topics such as planting
specifications, tree board requirements, construction and tree preservation guidelines, suggested
species lists, tree maintenance restrictions, and duties of city managers should all be included in a
tree ordinance. A sample tree ordinance has been included in Appendix K, and can be used as a
guide for updating or developing a tree ordinance for the City of Sedalia. A tree ordinance, like all
city ordinances, is dynamic and in need of constant review and revision, in order to fit the needs of
the community as it moves forward in the future.
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Chapter 2: Five-Year Urban Forest Management Program

Summary

This chapter details the activities that will constitute the Five-Year Urban Forest
Management Program for Sedalia park trees. Headings in this chapter include:

Y

V V V V V VYV V V

Severe-Risk and High-Risk Tree Maintenance Recommendations
Routine Pruning Program

Young Tree Training Program

Public Tree Planting Program

Five-Year Urban Forestry Management Program and Budget
Administrative Support

Public Relations and Education

Sources of Funding

Management Recommendations for Updating the Inventory

In this chapter, the management program includes estimated budgets for each activity across
a five-year period. Additional sources of funding and recommendations for budgeting the
urban forestry program are presented at the end of this chapter. Specific tree management
recommendations include:

>

Perform all Severe- and High-Risk maintenance recommendations. This includes all
removals of all potential Severe- and High-Risk trees identified in the tree inventory
during Years 1 and 2 (funds permitting) of the Five-Year Program. If funds exist at
the completion of all Severe- and High-Risk maintenance in Year 2, Sedalia should
begin the Moderate-Risk maintenance recommendations.

Beginning in Year 3 of the Five-Year Program, implement a Routine Pruning
Program that includes cyclical maintenance for the entire tree population ensuring
pruning every five years.

Beginning in Year 1, implement a three-year cyclical Young Tree Training Program
for immature and newly planted trees.

Beginning in Year 1, implement a yearly planting program to replace trees that were
removed, and increase the tree population and species diversity throughout the parks.

Implement a public relations program designed to educate the residents and city
managers of Sedalia and to generate greater support for the City’s urban forestry
program.

Davey Resource Group 25
City of Sedalia, Missouri Park Tree Management Plan
February, 2011



Severe- and High-Risk Tree Maintenance Recommendations

The following tree maintenance recommendations are based on the analysis of the inventoried
portion of Sedalia’s park tree population in Chapter 1. The City should follow these
recommendations to develop realistic goals. Implementation of these recommendations will allow
Sedalia managers to first address the highest risk maintenance recommendations related to public
safety.

Initially, Sedalia should concentrate on
reducing the highest risk trees
identified in the inventory. This means
addressing all trees identified as
requiring Severe- and High-Risk
Removal and Severe- and High-Risk
Prune. The City should complete all
Severe- and High-risk tree removals
and prunes by the end of
Year 2 of the Five-Year Urban Forest
Management Program if the budget
allows. Shortly after all the work on
Severe- and High-risk is complete, the
City should begin work on Moderate

and  Low-risk removal trees. In  ppotograph 11. All Severe- and High-Risk trees,
conjunction ~ with ~ mitigating  the  |jke " this American sycamore  (Platanus
backlog of Severe- and High-risk trees,  yccidentalis), should be addressed in the first two
city managers should begin the years of the Five-Year Urban Forestry Management
recommended three-year Young Tree  program. After the Severe- and High-Risk trees
Training Pruning Program. recommended for pruning are addressed, they
should be placed in the Routine Pruning Program.

Natural Mortality

In addition to these immediate concerns, a natural mortality rate of 1% of the total tree population
per year is usually expected (national averages show an annual mortality rate of about 1% for tree
populations in municipalities). The mortality rate for Sedalia’s trees may represent approximately 9
additional park trees per year. It is important to keep in mind that as the current tree population
increases in size and trees mature, routine costs for maintaining it will also increase. Davey factored
these anticipated tree removal costs into the budget projection (Table 16) beginning in Year 3 of the
Program to account for future tree removals not identified in the inventory. Due to the
unpredictability of the size of trees that may succumb to natural mortality, it is very difficult to
determine the exact annual costs for removing these trees.
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Routine Pruning Program

Routine pruning is an activity that should take place on a cyclical basis for the entire tree population
once all Severe- and High-Risk removal and pruning activities have been completed. This activity is
extremely beneficial for the overall health and longevity of trees; therefore, Sedalia should try to start a
Routine Pruning Program as soon as the budget allows. Through routine pruning, potentially serious
problems can be avoided since the trees can be closely inspected during these pruning cycles. Sedalia
can make proper decisions about declining trees, and any trees that are becoming elevated-risks before
any serious incidents occur. Note that trees included in this program will not include young or newly
planted trees. These trees are included in the Young Tree Training Pruning Program explained later. As
these young trees grow larger, they, too, will eventually become part of the Routine Pruning Program.

In Year 3, after all priority maintenances are complete, a five-year cycle should be implemented so that
approximately 120 (110 large trees and 10 small trees) landscape trees per year are routinely pruned.
Tables 12 and 13 present an estimated number of trees to be pruned each year for the inventoried Large
and Small Routine Pruning Programs. Table 17 illustrates estimated costs for the first three years of the
five-year cycle, beginning in Year 3. This budget illustrates estimated costs for each activity and
facilitates planning for the inventory’s short-term management recommendations.

Table 12. Routine Pruning Program for Public Trees by
Diameter Size Class: Large Tree Clean

Large Tree Clean

Diameter ﬁlze Class Lar_lg_jetTIrt_are Clean Approximate Trees/Year

(s Ofal HIEES (5-Year Pruning Cycle)
1-3 39 8
4-6 25 5
7-12 126 25
13-18 113 23
19-24 91 18
25-30 74 15
31-36 52 10
37-42 21 4
43+ 10 2
Totals 551 110

Table 13. Routine Pruning Program for Public Trees by

Diameter Size Class: Small Tree Clean

Small Tree Clean

DIENT e(tlircﬁgse) Gl Sm$(ljlt1a'lr$?eifan Approximate _Trees/Year

(5-Year Pruning Cycle)
1-3 17 3
4-6 8 2
7-12 18 4
13-18 1 0
19-24 3 1
25-30 0 0
31-36 0 0
37-42 0 0
43+ 0 0
Totals 47 10
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Five-Year Cycle

Results from the tree inventory indicate that 598 (65.57%) trees would be included in a cyclical
pruning operation—551 Large Tree Cleans and 63 Small Tree Cleans. These include those trees
that are currently Severe- and High-Risk trees that require an immediate prune (after the City
mitigates the issues associated with these Severe- and High-Risk trees, they are to be included in the
Routine Pruning Program). The budget in Table 17 is intended to illustrate estimated costs for each
activity and facilitate plans for short-term management recommendations and long-term community
forestry program objectives. It may not accurately represent the actual number of trees in each size
class or maintenance activity each year. In addition, not every tree included in the Five-year cycle
may need to be pruned when its turn in the cycle comes around. An example would be a Colorado
blue spruce (Picea pungens) which has a pyramidal growth form that often requires minimal
maintenance. This budget should be used as a guideline for implementing the maintenance
programs outlined in the Five-Year Urban Forest Management Program.

The tree inventory provides the
City with exact numbers and
locations  concerning  Tree
Cleaning recommendations
which can be used to plan,
schedule, track, and update tree
maintenance activity (the Park
Tree Inventory Workbook also
has all trees and their
corresponding Risk Rating and
maintenance needs listed for
planning maintenance activities).
Tree cleaning includes those
trees requiring pruning on a
cyclical basis to maintain tree
form and health. In order to
establish a cyclical pruning Photograph 12. The City has been divided into five
schedule, Davey developed separate management zones for the Routine Pruning
five different management Program. Since Liberty Park has numerous mature trees,
zones that should be used to it has been divided into two separate management zones.
annually manage trees in the

five-year cycle. These management zones are based on the number and size of trees in each
park that will be included in the Routine Pruning Program. The management zones are
shown in Table 14. Liberty Park is divided into two different zones (Zone 1 and Zone 2) in
which half of Liberty Park should be pruned in the initial year of the Routine Pruning
Program, and the remaining trees should be pruned in the second year of the Program. The
remaining zones include Zone 3, Katy Park; Zone 4, Housel, Hubbard, and Vermont Park;
and Zone 5, Centennial and Clover Dell Park. By grouping trees into management zones, the
City will reduce costs and ensure that every tree is pruned every five years.
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Table 14. Management Zones for the Five-Year Routine Pruning Program

Zone 4
Housel, Zone 5
Diameter ane . ane 2| A Hubbard, Centennial
Class LIty | (Lo ey and and Clover
Park Park Park
Vermont Dell Park
Park
1-3 8 8 3 6 31
4-6 5 5 4 12 7
7-12 24 23 45 23 29
13-18 17 18 57 13 9
19-24 25 25 17 17 10
25 -30 21 21 3 10 19
31-36 15 14 1 13 9
37 -42 6 7 1 5 2
43 + 3 3 0 3 1
Total 124 124 131 102 117

Also, the Sedalia managers should conduct an annual visual survey of all the maintained park
trees. This will help to identify any new risks that may occur between pruning cycles.
Inspections should also occur after a high wind, ice, or other storm event. Davey suggest that
Certified Arborists complete all of the inspections.

Young Tree Training Program

As described previously, a Young Tree Train, or structural prune, consists of the removal of
dead, dying, diseased, broken, interfering, conflicting, and/or weak branches, as well as selective
trimming to direct future branch growth in trees less than 20 feet in height. The word “train” truly
pertains to young or recently planted trees. For these trees, a Young Tree Train is used to develop a
strong structural architecture of branches so that future growth will lead to a healthy, structurally
sound tree. Many young trees may have branch structure that can lead to potential problems as they
grow, such as codominant leaders, many limbs attaching at the same point on the trunk, or
crossing/interfering limbs. When trees are small, these problems can be remedied easily and
inexpensively. A Young Tree Train can be accomplished from the ground with a minimum amount
of equipment. If these problems are not corrected while trees are young, they can lead to instances
where branches are poorly attached or where decay can develop at the crossing points of interfering
limbs. Trees with poor branching can become elevated risks as they grow larger and may create
potential liability for Sedalia in the near future.

All newly planted trees should receive their first Young Tree Train two years following planting. A
Young Tree Train should not be performed when a tree is first planted since it is already under
stress from transplanting and needs as much of its leaf canopy as possible to manufacture food and
increase root growth for proper establishment. Only dead or broken branches should be removed at
the time of planting.
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Three-Year Cycle

Similar to the Routine Pruning Program, the Young Tree Training Program would also be
accomplished on a cyclical basis, but the work would be scheduled during a three-year cycle, rather than
a five-year cycle, due to the faster growth rates (on average) of younger trees. As these young trees
mature, they will should be included in the Routine Pruning Program. As mentioned above, newly
planted trees should receive their first Young Tree Train two years after planting and this work can be
accomplished throughout the year. Particularly, since no bucket truck is required, this type of work is
highly suitable for properly trained volunteers.

Work Estimates

A three-year pruning cycle would require the Young Tree Training Program to prune approximately 50
trees per year. Based on the current inventory data, Table 15 provides the total number of trees that
should be trained and an annual average breakdown by diameter size class. The proposed five-year
budget in Table 17 recommends that the Young Tree Training Program should be implemented
beginning in Year 1 of the budget. By implementing the Young Tree Training Program in Year One,
the overall cost for large tree pruning and the general risk rating will decrease over time due to proper
care and pruning of these young trees.

Table 15. Young Tree Training Program by Diameter Size Class

Diameter Size Young Tree Young Tree
Class Training Pruning Training Pruning
(Inches) (Total Trees) (Trees/Year)
1-3 161 54
4-6 52 17
7-12 38 13

Totals

Training of Personnel

It has been Davey Resource Group’s experience that based on the generally small number of trees in the
Young Tree Train maintenance category, one to two properly trained staff members would be capable
of accomplishing all the work on an annual basis. Proper training about performing young tree
structural pruning should be required for all tree crew personnel. Additionally, these workers would
require an understanding of the growth-habits of the various species being planted, as well as an
understanding of basic tree anatomy and physiology. It is imperative to emphasize proper arboricultural
and horticultural techniques and practices for anyone performing the work. The tremendous aesthetic
and financial benefits to be gained in the years to come from the proper structural pruning of young
trees are a strong incentive for educating personnel concerning proper pruning techniques.

Public Tree Planting Program

Davey did not identify potential planting sites during the park tree inventory, but Sedalia managers
should continue to plant new trees and to replace those threes that are removed. Tree species should be
selected for their durability and low-maintenance requirements. These attributes are highly dependent
on site characteristics and local climate, as well as species characteristics. Matching a species to its
favored climatic and soil conditions is the most important task when planning for a low-maintenance
landscape. Trees that are well matched to their environmental conditions are much more likely to resist
attack from pathogens and insect pests and will, therefore, require less maintenance.
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No planting sites were identified for the inventory, but several open areas, suitable for planting, do
exist within parks. It is important to plant trees annually in order to maintain a sustainable urban
forest over time. Davey suggests that the City plant approximately 25 trees per year. Planting at
least 25 trees per year will replace those trees that will be removed in the Five-Year Urban
Forestry Management Program and account for natural mortality. The additional trees will help
the City increase its current park tree population and help promote a more diverse urban forest for
the future.

Based upon the current inventory, Davey has prioritized the locations where additional trees
should be planted in the future. These recommendations are based on the current tree population,
species distribution, current size distribution, and canopy coverage. Davey did not conduct a
detailed canopy study, but was able to do a quick assessment while conducting the inventory. The
following are Davey’s recommendations for planting additional trees in Sedalia’s parks:

1. High priority parks include Housel and Hubbard Park. These parks have low canopy
coverage with large openings available for planting. The species diversity in Hubbard Park
was low, and the majority of the young trees were ash trees. Housel Park has a very low
tree population, and approximately 66% of those trees are in poor condition.

2. Moderate priority parks include Centennial Park, Clover Dell Park, and Katy Park.
Centennial Park has good canopy coverage on the northern side of the park, but lacks a
dense canopy on the southern half. There are many open areas to plant large-growing
species throughout the park. The planting of wetlands trees, such as river birch (Betula
nigra) along the creek, could increase the parks’ aesthetic value. Clover Dell Park is a very
large park with many natural areas. The park has very low species diversity throughout the
maintained tree population, and has many opportunities to plant large-growing trees. Katy
Park has a decent tree population, with several opportunities to plant additional trees. The
planting of sugar maple and common hackberry should be limited to increase species
diversity.

3. Low priority parks include Liberty Park and VVermont Park, which are both well stocked
with mature trees. Although, there are opportunities to plant additional trees at these parks,
plantings should be limited to areas with low canopy coverage. Trees should be planted to
replace trees that are removed during the Five-Year Urban Forest Management Program.

Sedalia managers must determine which tree species to plant at each specific park. The phrase
“right tree in the right place” is the most important concept in planting. All trees have different
characteristics suitable for different landscapes. Davey recommends that all characteristics be
recognized including, but not limited to, the desired function (e.g., seasonal flowering, shade
canopy, wind resistance), mature size and shape for the intended location, soil conditions,
maintenance requirements, and potential pest problems. Proactive planning should be made to
plant the right tree in the right place, considering available growing space, presence of utilities,
placement between present and future memorial stones, and traffic and pedestrian clearance issues,
while obtaining the desired aesthetic effects and function of the landscape tree.
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The suggested species list in Appendix C considers
maintenance requirements, adaptability to specific
planting sites, and suitability to the restrictive
conditions of the urban environment, among others.
The list is categorized by tree heights (small,
medium, and large), providing a number of
different species that would be suitable for a variety
of planting sites. Selecting trees from this list will
help to ensure that appropriate sized trees are
planted in a site suitable to sustain the tree’s natural
habit.

Tree Species Diversity

Tree plantings add greatly to the aesthetic appeal
of parks. However, species diversity in new
plantings should be of major importance. The
dangers (diseases, insects, etc.) of planting
monocultures have proven to be devastating
throughout the United States. The goal here
should be to increase species diversity pnotograph 13. Currently, green ash
throughout the Parks such that no one species  makes up 20% of the small tree (1 to 6
represents 10% and that no one genus comprises  inch) population throughout Sedalia
more than 15% of the total public tree parks. The City should plant alternative
population. species to minimize future damage from
emerald ash borer (Agrilus planipennis)
and to increase species diversity.

Tree Species Selection

Sedalia occurs in Zone 5 of the USDA

Hardiness Zone Map, which identifies the

climatic region where the average annual

minimum temperature is between -10° and -20° F. All tree species selected for planting in the
City should be appropriate for this zone and in areas suitable for tree planting within the
parks determined by the City.

In addition to considering site characteristics, such as the availability of space, soil pH, and
irrigation, the City should evaluate species-specific features. Species such as willow (Salix
spp.) have weak wood and typically drop many small branches during a growing season.
Others trees, such as American sweetgum (Liquidambar styraciflua), drop high volumes of
syncarps (fruits). In certain species, such as ginkgo (Ginkgo biloba), female trees produce
offensive fruit; however, male trees produce no fruit. A few species of trees, including
hawthorn (Crataegus spp.) and honeylocust (Gleditsia triacanthos), may have substantial
thorns. Sedalia should avoid planting these species in high-traffic areas.

The City should consider seasonal color when planning tree plantings. Flowering varieties
are particularly welcome in the spring, and deciduous trees that display bright colors in
autumn can add a great deal of interest to surrounding landscapes.
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Above all, tree species should be selected for their durability and low-maintenance characteristics.
These attributes are highly dependent on site characteristics as well as species characteristics.
Matching a species to its favored climatic and soil conditions is the most important task when
planning for a low-maintenance landscape, that is, “right tree, right location”. Plants that are well
matched to their environmental and site conditions are much more likely to resist pathogens and
insect pests and will, therefore, thrive and require less maintenance overall. Refer to Appendix C for
additional tree species and cultivars suitable for planting in Sedalia.

The Tree Planting Process

Since Sedalia trees are purchased through local nurseries, the most important considerations should
be species selection, inspections of planting material to ensure quality stock, and planting
specifications. Once Sedalia has purchased the appropriate trees for planting, the most important
detail to ensure success is the preparation of the planting sites. Appendix L explains the proper
method of excavating a planting hole. In general, the tree-planting holes should be relatively
shallow (typically slightly less deep than the height of the root ball) and quite wide (three times the
diameter of the root ball). Care should be taken so that the root collars of the new trees are at the
same level or slightly higher than the surrounding soil grade. In most situations, it is not
recommended to add soil amendments to the planting holes, as this can lead to severe differences
between soil texture and soil structure inside the planting holes and the surrounding soil. These
differences in soil will either wick water away or accumulate in the planting holes.

Tree staking hardware should only be installed when necessary to keep trees from leaning on windy
sites or to prevent damage from pedestrians and/or vandals. The City should only attach stakes to
trees with a loose, flexible material, and all staking material must be removed within one growing
season (Appendix L). Tree guards can be installed to protect the trees from pest predation or
mechanical damage; however, the City must implement a program to remove the hardware before it
girdles the tree. Davey suggests using mulch as an alternative method for preventing mechanical
damage to newly planted trees.

Tree Mulching

The City should apply mulch to the surface of the soil around each newly planted tree. Mulch
should never be piled up around the root collar (mulch “volcanoes™), but rather should be pulled
away from the root collar. Mulch that buries the root collar provides shelter for insects, fungi, and
small mammals that could damage the tree. Mulch should be applied to an area three times the
diameter of the root ball to a depth of two to four inches. Mulch not only suppresses competition
from grass and weeds, but also provides a zone where turf maintenance is not needed, thereby
keeping lawn mowers and string trimmers safely away. Mulch also helps to hold moisture in the
surface of the soil where most of the feeder roots are to be established. Appendix L has more
information on properly mulching newly planted trees.

Tree Fertilization

Any fertilization process should not be thought of as “feeding” or “energizing” the trees; instead,
arboricultural fertilizers should be understood as essentially replacing soil elements or minerals that
are lacking or in short supply for a variety of reasons. Therefore, a soil test should be conducted to
determine what nutrients are available or unavailable to the tree before any fertilizing is performed.
Nutrients may be in adequate supply, but be unavailable for uptake by the trees because of extreme
pH conditions. Application of fertilizer may not improve the situation until measures are taken to
alter pH levels or to replace the trees with a species better suited for the existing soil conditions.
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Fertilization may not be necessary for the first growing season unless specific nutrient deficiencies
exist. At the beginning of the second growing season, fertilizers can be applied to the root zone.
Nitrogen is usually the limiting nutrient for plant growth. Soil analysis, particularly when
combined with a foliar analysis, can determine when other elements are in short supply. Slow-
release fertilizers applied in autumn will help root growth and will still be available the following

spring.
Tree Pruning

Assuming that the City selected the proper tree, pruning young trees to improve branch structure is
the most effective method of reducing maintenance costs as trees mature. At the time of planting,
the City should only prune broken or dead branches. In the second growing season, minor pruning
can be performed to remove branches with poor attachments. In subsequent years, selective
pruning should be performed to achieve the proper spacing of branches. See Appendix M for more
information about proper pruning techniques.

Tree Purchasing

Tree prices, of course, vary based on the species selected, but Davey Resource Group has found
that many nurseries offer trees of 2.0- to 2.5-inch caliper for $100 to $150. As the City works at
planting more trees annually, obtaining a good price for quality trees will become more important.
Saving money on the cost per tree will allow a greater number of trees to be purchased.

Davey Resource Group believes that a good working relationship with a local nursery is very
beneficial, but it is equally important that good prices and wide species availability be considered.
It is recommended that Sedalia continue to explore local and regional sources for trees and discuss
pricing with the current nursery source(s). Due to the requirement to work towards species
diversity, it may be necessary to use several nurseries as sources for trees.

Five-Year Park Tree Management Program and Budget

For purpose in aiding all Sedalia managers involved in the urban forestry program, the
following section consists of a five-year program projection for all pertinent urban forestry
activities and is intended to provide an example of the relative costs that could be incurred by
the recommended activities. In presenting this budget, Davey Resource Group is aware that
the portion of Sedalia’s budget allocated to park tree resource-related functions might
currently be stretched beyond its limits. However, Sedalia must understand that the budgeting
recommendations below are only estimates and are based on the application of sound urban
forestry management principles to municipal forestry operations.

The Five-Year Urban Forest Management Program is set up to address the highest risk
removal and maintenance recommendations first. This reduces elevated-risk situations for the
public and all associated liabilities. As stated previously, Davey Resource Group strongly
encourages the City to schedule these activities to occur in a timely manner in order to
abate/mitigate all Severe- and High-Risk trees identified during the inventory.

Table 16 lists the estimated costs for tree removals, pruning, stump removals, fertilization,
and mulching. Tree pruning and removal costs for trees in this plan are based on quotes from
a large number of reputable North American tree care companies and are averages extracted
from bids received by communities in the Eastern United States during the past few years.
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